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PREFACE  TO  THE  THIRD  EDITION. 


Fbequeist  revisions  of  a  text-book  in  psdaiatncs  are  necessary  if 
it  would  adequately  present  to  its  readers  existing  knowledge  in  this 
department  of  medicine.  The  present  revision  has  been  made  with- 
out any  important  changes  in  the  general  arrangement,  and  at  the 
same  time  without  materially  increasing  the  size  of  the  volume.  Cer- 
tain chapters  have  been  much  abridged  while  others  have  been  much 
expanded. 

The  needs  of  the  student  and  practitioner  rather  than  those  of  the 
specialist  have  been  constantly  kept  in  mind.  The  purpose  has  been 
to  restrict  the  book  to  its  own  field— now  so  constantly  widening — 
omitting  the  discussion  of  subjects  which  are  fully  treated  in  works 
upon  pathology,  general  medicine,  and  surgery. 

Convinced  of  the  great  value  of  good  pictures,  both  of  clinical  and 
pathological  conditions,  especial  pains  have  been  taken  in  this  revision 
with  the  illustrations.  Many  old  ones  have  been  replaced  by  better 
ones,  and  altogether  twenty-five  new  illustrations  have  been  introduced. 
For  much  assistance  with  these,  the  author  desires  to  express  his  obli- 
gation to  his  associate.  Dr.  H.  B.  Wilcox,  by  whom  many  of  the  origi- 
nal photographs  were  taken.  Credit  is  due  to  Dr.  F.  C.  Wood  for  the 
color  drawing  of  the  blood. 

While  alterations  have  been  found  necessary  in  almost  every 
chapter,  the  principal  changes  have  been  made  in  the  articles  upon 
the  following  subjects :  Examination  of  the  Sick  Child,  Hypertrophic 
Stenosis  of  the  Pylorus,  Diarrhoeal  Diseases  and  Dysentery,  Vaginitis, 
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Oerebro-Spinal  Meningitis,  Mental  Defects,  Chondro-Dystrophy,  Status 
Lymphaticus,  and  Diphtheria.  Most  of  these  chapters  have  been 
entirely  rewritten ;  some  appear  for  the  first  time  in  this  edition. 

In  the  work  of  this  revision  the  author  wishes  to  acknowledge 
his  indebtedness  to  his  associate,  Dr.  John  Howland,  for  much  valu- 
able aid. 

14  West  Pifty-fipth  Stbebt, 
Nbw  York. 
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THE  DISEASES  OF  INFANCY  AND  CHILDHOOD. 

PART  L 


CHAPTER  I. 

EYQIENE  AND  GENERAL  CARE  OF  INFANTS  AND   YOUNG 

CHILDREN, 

The  physical  deTelopment  of  the  child  is  eBsentially  the  product  of 
the  three  factors — inheritance,  surroundings,  and  food.  The  first  of  these 
it  ia  beyond  the  physician's  power  to  alter ;  the  second  is  largely  and  the 
third  almost  entirely  within  his  control,  at  least  iu  the  more  intelligent 
dimmn  of  society.  These  two  subjects,  infant  hygiene  and  infant  feeding, 
are  the  most  important  departments  of  pediatrics* 

Tlie  Care  of  the  KewIyBem  Child, — After  the  ligature  of  the  cord  the 
child  should  be  wrapped  in  a  thick  blanket  and  placed  in  a  warm  room. 
In  hospital  practice  the  eyes  should  be  cleansed  with  absorbent  cotton 
and  water  which  haa  been  boiled,  and  then  two  or  three  drops  of  a  two* 
per-cent  solution  of  nitrate  of  silver,  after  Credo's  method,  instilled  into 
each  eye  by  means  of  a  glass  rod  or  eye-dropper.  In  private  practice  a 
saturated  solution  of  boric  acid  may  be  substituted,  unless  the  mother  haa 
bad  a  punUent  vaginal  discharge,  in  which  ease  the  silver  solution  should 
always  be  used.  The  bath  should  now  be  given  in  a  warm  room ;  the 
body  being  first  oiled  thoroughly  in  order  to  remove  the  vernix  caseosa 
and  then  washed  in  water  at  a  temperature  of  100**  F*  The  mouth  should 
be  oleanaed  with  plain  tepid  water  and  a  soft  cloth,  and  no  violence  em- 
ployed.  The  cord  may  be  covered  with  salicylic  acid  one  part  and  starch 
nineteen  parts^  or  simply  with  subnitrate  of  bismuth,  and  wrapped  in 
aterile  gauze  or  surgeon's  lint.  The  abdomen  should  now  be  enveloped 
in  a  flannel  band,  eight  or  ten  inches  wlil^^  and  pinned  rather  snugly. 
Before  dressing  is  completed,  the  child  should  be  submitted  to  a  thorough 
examination  for  injuries  received  during  deliver}*,  congenital  deformities, 
wAmo  as  to  the  condition  of  the  respiration,  circulation,  etc. 

After  dressing,  the  child  should  be  placed  in  its  crib  and  covered  with 
Uankete^  and  if  the  feet  are  cold,  or  the  fingers  and  lips  a  little  blue,  it 
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should  be  surrounded  by  hot-water  bottles  covered  with  flannels,  and 
placed  near,  but  not  in  contact  with,  the  body.  The  crib  should  be  placed 
in  a  quiet,  darkened  room.  The  young  infant  should  not  occupy  the 
same  bed  as  the  mother,  unless  it  greatly  needs  the  warmth  of  her  body, 
other  means  of  artificial  heat  not  being  at  hand. 

The  cord  should  be  kept  dry  and  disturbed  as  little  as  possible  until 
it  falls  oJBf.  Under  ordinary  circumstances  the  cord  separates  from  the 
fourth  to  the  seventh  day,  the  average  being  the  fifth  day.  The  stump 
should  then  be  covered  with  the  salicylic  acid  and  starch  powder,  and  a  pad 
of  sterile  gauze  about  one  fourth  of  an  inch  thick  and  two  inches  square 
applied  and  secured  in  position  by  means  of  the  abdominal  band.  The 
purpose  of  this  is  to  prevent  umbilical  hernia.  The  pad  should  be  con- 
tinued for  the  first  month.  The  use  of  stronger  antiseptic  dressings  than 
that  recommended  is  somewhat  objectionable,  since  it  preserves  the  cord 
too  long  and  delays  separation.  The  full  bath  should  not  be  given  until 
the  cord  has  separated. 

The  physician  should  always  see  to  it  that  the  infant  cries  enough  to 
keep  the  lungs  properly  expanded. 

The  question  of  food  for  the  newly-born  infant  is  considered  in  the 
chapter  upon  infant  feeding. 

Bathing.— ^For  the  first  few  months  the  bath  should  be  given  at  98® 
F.  The  room  should  be  warm,  preferably  there  should  be  an  open  fire. 
The  bath  should  be  short  and  the  body  dried  quickly,  without  too  vigor- 
ous rubbing.  The  addition  of  salt  to  the  bath  is  an  advantage  where  the 
skin  is  unusually  delicate  or  excoriations  are  present.  One  large  handful 
should  be  used  to  a  gallon  of  water.  By  the  sixth  month  the  temperature 
of  the  bath  for  healthy  infants  may  be  lowered  to  95®  F.,  and  by  the  end 
of  the  first  year  to  90^  F.  Older  children  who  are  healthy  should  be  sponged 
or  douched  for  a  moment  at  the  close  of  the  tepid  bath  with  water  at  65*^ 
or  70®  F.  During  childhood  the  warm  bath  is  preferably  given  at  night 
In  the  morning  a  cold  sponge  bath  is  desirable.  This  should  be  given  in 
a  warm  room  and  while  the  child  stands  in  a  tub  partly  filled  with  warm 
water.  This  cold  sponge  should  last  but  half  a  minute,  and  be  followed 
by  a  brisk  rubbing  of  the  entire  body. 

In  some  young  infants  and  even  older  children  there  is  no  proper 
reaction  after  the  bath,  even  when  given  at  the  temperatures  mentioned ; 
children  being  pale,  slightly  blue  about  the  lips  and  under  the  eyes.  All 
tub  bathing,  and  especially  all  cold  bathing,  should  then  be  stopped,  since 
a  continuance  can  only  be  a  drain  upon  the  child's  vitality. 

Clothing. — The  clothing  of  infants  should  be  light,  warm,  non-irri- 
tating to  the  skin,  and  loose  enough  to  allow  free  motion  of  the  extremi- 
ties; nor  should  bands  be  pinned  so  tightly  about  the  trunk  as  to  em- 
barrass the  movements  either  of  the  chest  or  of  the  abdomen.  The  chest 
should  be  covered  with  a  woollen  shirt,  high  in  the  neck  and  with  long 
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sleeyes.  All  petticoats  should  be  supported  from  the  shoulders  and  not 
from  waistbands.  Canton  flannel  and  stockinet  are  both  superior  as 
absorbents  to  the  more  commonly  used  linen  diapers.  Stockinet,  has  the 
advantage  of  being  very  soft  and  pliable.  Care  should  be  given  that  in  in- 
fants the  feet  be  kept  warm.  If  the  circulation  is  very  poor,  a  bag  of  hot 
water  should  always  be  in  the  crib.  Gold  feet  are  responsible  for  many 
attacks  of  colic  and  indigestion. 

The  abdominal  band  is  usually  worn  during  infancy.  It  cannot  be 
considered  in  any  sense  a  necessity  after  the  first  few  months,  excepting 
in  cases  of  very  thin  infants  whose  supply  of  fat  in  the  abdominal  walls  is 
an  insufficient  protection  to  the  viscera.  For  the  first  few  weeks  a  band  of 
plain  flannel  is  to  be  preferred ;  later,  a  knitted  band  with  shoulder-straps. 
The  fashion  of  low  neck  and  short  sleeves  for  infants  and  very  young 
children  has  fortunately  passed  away — let  us  hope,  never  to  return. 

During  the  summer  the  outer  clothing  should  be  light  and  the  under 
clothing  of  the  thinnest  flannel  or  gauze.  The  changes  in  the  tempera- 
ture of  morning  and  evening  may  be  met  by  extra  wraps.  The  custom  of 
allowing  young  children  to  go  with  legs  bare  has  many  enthusiastic  advo- 
cates ;  while  it  may  not  be  objectionable  during  the  heat  of  summer,  its 
advantages  at  any  season  are  very  questionable  in  a  changeable  climate 
like  that  of  New  York  or  the  Atlantic  coast.  Many  delicate  children  are 
certainly  injured  by  such  ill-advised  attempts  at  hardening. 

The  night  clothing  of  infants  should  be  similar  to  that  worn  during 
the  day,  but  should  be  loose,  the  material  being  of  the  lightest  flannel. 
The  night  clothing  for  older  children  should  consist  of  a  thin  woollen 
shirt  and  a  union  suit  with  waist  and  trousers,  and  in  some  cases  with 
feet,  if  there  is  a  tendency  to  get  outside  the  coverings.  The  common 
mistake  is  to  overload  all  children,  but  especially  infants,  with  covering  at 
night.  This  is  an  explanation  of  much  of  the  restless  sleep  which  is  seen 
particularly  in  delicate  children. 

Care  of  the  Eyes. — During  the  first  few  days  at  the  daily  bath,  the 
eyes  should  be  cleansed  with  a  saturated  solution  of  boric  acid.  They 
should  be  carefully  protected  from  too  strong  light  during  early  infancy. 
It  is  desirable  that  a  child  should  always  sleep  in  a  darkened  room. 

Care  of  the  Mouth  and  Teeth. — The  mouth  of  the  newly-born  infant 
should  be  gently  cleansed  at  each  morning  bath  with  boiled  water  and 
a  soft  cloth.  On  the  first  appearance  of  thrush  the  mouth  should  be 
washed  after  every  feeding  with  a  solution  of  bicarbonate  of  soda  or  borax 
(twenty  grains  to  the  ounce).  Harm  is  often  done  by  the  use  of  too  much 
force  in  cleansing  the  mouth  of  a  young  infant. 

The  primary  teeth  as  well  as  those  of  the  permanent  set  should  receive 
daily  attention.  Too  often  they  are  neglected  altogether.  Dirty  teeth 
are  likely  sooner  or  later  to  become  carious ;  and  carious  teeth,  besides 
being  a  cause  of  bad  breath  and  neuralgia,  are  a  constant  menace  to  the 
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health  of  the  child,  since  they  may  harbour  infectioua  germB  of  all  Yarie- 
ties.     Such  teeth  should  either  be  filled  or  removed. 

Care  of  the  Skm.^ — The  Bkin  of  a  young  infant  is  exceedingly  deli- 
cate, and  excoriiitioas,  intertrigo^  and  eczema  are  of  very  common  occur- 
rence. These  couditions  are  much  easier  of  prevention  than  of  cure. 
The  first  essential  in  the  care  of  the  skin  is  cleanliness,  and  this  must  be 
secured  without  the  use  of  strong  soaps  or  too  moch  rubbing.  Napkins 
must  be  removed  as  soon  as  soiled  or  wet.  Some  bland  absorbent  powder, 
like  starch,  talcum,  or  the  stearate  of  zinc,  should  be  used  in  all  the  folds 
of  the  skin,  in  the  neck,  in  the  axilla?,  groins,  and  about  the  genitals,  and 
in  the  folds  of  the  thighs,  particularly  in  very  fat  infants.  If  plain  water 
produces  an  undue  amount  of  irritation,  the  salt  or  bran  bath  should  be 
employed. 

Care  of  the  Genital  Organic — The  female  genitals  need  but  little 
attention  in  young  children,  excepting  as  to  cleanliness.  This  is  more 
often  neglected  in  older  children  than  in  infants.  Vulvo-vaginitis  is  very 
common  among  the  children  of  the  poorer  classes  where  cleanliness  is 
neglected. 

In  males  the  prepuce  should  receive  attention  during  the  first  few 
weekg  of  life.  If  the  foreskin  is  long  and  the  preputial  orifice  small^ 
circumcision  should  invariably  be  done.  If  it  is  not  long,  but  is  only 
adherent,  these  adhesions  should  be  broken  up,  the  parts  thoroughly 
cleaused  and  the  foreskin  retracted  daily  until  there  is  no  disposition  to  a 
recurrence  of  the  adhesions.  These  operations  will  be  discussed  more  at 
length  in  a  subsequent  chapter.  The  only  thing  to  be  emphasised  in 
the  present  connection  is  that  the  prepuce  should  receive  proper  atten- 
tion in  early  infancy,  since  this  can  now  be  done  with  less  pain  and  dis- 
comfort to  the  child,  and  at  the  same  time  better  results  are  obtained* 
H  this  matter  is  neglected  during  infancy,  it  is  apt  to  be  overlooked  until 
harm  has  been  produced  by  local  or  reflex  irritation  which  phimosis  or 
adherent  prepuce  may  have  excited. 

Yaccination. — This,  although  considered  elsewhere,  should  be  men- 
tioned in  this  connection  as  among  the  things  requiring  the  physician's 
attention  during  the  first  months  of  life. 

Training  to  Proper  Control  of  Rectxim  and  Bladder.— It  is  surpris- 
ing to  see  what  can  be  accomplished  by  intelligent  efforts  at  training 
in  these  particulars.  Ad  infant  can  often  be  trained  at  three  months  to 
have  its  movements  from  the  bowels  when  phiced  upon  a  small  cham- 
ber. Tbis  not  only  saves  a  great  amount  of  washing  of  napkins,  but 
there  is  soon  formed  a  habit  of  having  the  bowels  move  at  a  regular  time 
or  times  each  day.  The  infant  must  be  put  upon  the  chamber  soon  after 
its  feeding.  The  importance  of  training  young  children  to  regular  habits 
regarding  evacuations  from  the  bowels  c^n  hardly  be  overestimated.  It 
should  be  impressed  upon  every  mother  and  nurse  by  the  physician,  and 
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especially  the  necessity  of  begiBning  training  during  infancy.  Much  of 
course  will  depend  upon  the  food  and  the  digestion  j  but  habit  is  a  very 
large  factor  in  the  case. 

The  training  of  the  bladder  is  not  quite  so  important,  but  the  proper 
education  of  this  organ  adds  much  to  the  comfort  of  the  child  and  the  ease 
with  which  it  is  cared  for.  Before  the  end  of  the  first  year  most  intelli- 
gent children  can  be  trained  to  indicate  a  desire  to  empty  the  bladder* 
Many  mothers  aud  nurses  succeed  in  training  children  so  well  that  by  the 
tenth  or  eleventh  month  napkins  are  dispensed  with  during  the  day. 
On  the  other  hand,  it  is  very  common  to  see  children  of  two  and  even  two 
and  a  half  years  still  wearing  napkins  because  of  tiie  lack  of  proper  train- 
ing. Before  it  has  reached  the  latter  age  a  healthy  child  should  go  from 
10  P,  M.  until  morning  without  emptying  the  bladder.  The  annoyance 
and  discomfort  from  the  neglect  of  early  training  in  this  particular  are 
very  great.  Night  feeding  is  responsible  for  much  of  the  difficulty  expe- 
rienced in  training  children  to  hold  the  water  during  the  night 

Oeneral  HygieEe  of  the  Hervoua  Sygtam, — Great  injury  is  done  to 
the  nervous  system  of  children  by  the  influences  with  which  they  are 
surrounded  during  infancy,  especially  during  the  first  year.  The  brain 
grows  more  during  the  first  two  years  than  in  all  the  rest  of  life.  Normal 
healthy  development  of  the  nervous  centres  demands  quiet,  rest»  peaceful 
surroundings,  and  freedom  from  everything  which  causes  excitement  or 
undue  stimulation. 

The  steadily  increasing  frequency  of  functional  nervous  diseases  among 
young  children  is  one  of  the  most  powerful  arguments  for  greater  atten- 
tion by  physicians  to  the  snbject  of  the  hygiene  of  the  nervous  sys- 
tem during  infancy*  Most  parents  err  through  ignorance.  Playing  with 
young  children,  stimulating  to  laughter  and  exciting  them  by  sights, 
sounds,  or  movements  until  they  shriek  with  apparent  delight,  may  be  a 
source  of  amusement  to  fond  parents  and  admiring  spectjitors,  hut  it  is 
almost  invariably  an  injury  t^  the  child.  This  is  especially  harmful  when 
done  in  the  evening*  It  is  the  plain  duty  of  the  physician  to  enlighten 
parents  upon  this  point,  and  insist  that  the  infant  shall  be  kept  quiet,  and 
that  all  such  playing  and  romping  as  has  been  referred  to  shall,  during 
the  first  year  at  least,  be  absolutely  prohibited. 

Sle«p* — The  sleep  of  the  newly-born  infant  is  profound  for  the  first 
two  or  three  days  and  under  normal  conditions  almost  continuous.  In 
the  case  of  prolonged  or  tedious  labor,  or  where  from  any  cause  undue 
compression  has  been  exerted  upon  the  head,  it  may  approach  the  con- 
dition of  semi-aoma  for  twenty-fonr  or  forty-eight  hours.  This  may  be  so 
deep  aa  to  excite  apprehensions  of  serious  brain  lesions.  If,  liowever,  there 
are  associated  with  it  no  convulsions  and  no  rigidity,  this  early  stupor 
tisaally  passes  away  on  the  second  or  third  day* 

The  sleep  of  early  infancy  is  quiet  and  peaceful,  but  not  very  deep  after 
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the  first  month.  After  the  third  year  the  he^vy  gleep  of  childhood  is 
commonly  s^en.  A  healthy  infant  during  the  first  few  weeks  sleeps  from 
twenty  to  twenty- two  hours  oat  of  the  twenty-four,  waking  only  from 
hunger,  discomfort,  or  pain.  During  the  first  six  months  a  healthy  infant 
will  usually  sleep  from  sixteen  to  eighteen  hours  a  day,  the  waking  pe* 
riods  being  only  from  half  an  hour  to  two  hours  long.  At  the  age  of  one 
year  most  infants  sleep  from  fourteen  to  fifteen  hours,  viz.,  from  eleven 
to  twelve  hours  at  night,  and  two  or  three  hours  during  the  day,  usually 
in  two  naps.  When  two  years  old  usually  thirteen  to  fourteen  hours' 
sleep  are  taken  ;  eleven  or  twelve  hours  at  night  and  one  or  two  hours 
during  the  day,  generally  in  a  single  nap.  At  the  age  of  four  years  chil- 
dren require  from  eleven  to  twelve  hours'  sleep.  It  is  always  desirable^d 
and  in  most  cases  with  regularity  it  is  possible,  to  keep  up  the  daily  nap 
until  children  are  four  years  old.  From  six  to  ten  years  the  amount  of 
sleep  required  is  ten  or  eleven  hours,  and  from  ten  to  sixteen  years  nine 
hours  should  be  the  minimum. 

Training  in  proper  habits  of  sleep  should  be  begun  at  birth*  From 
the  outset  an  infant  should  be  accustomed  to  being  put  into  its  crib  whila| 
awake  and  to  go  to  sleep  of  its  own  accord.  Rocking  and  all  other  habits 
of  this  sort  are  useless  aud  may  even  be  harmful  An  infant  should  not 
be  allowed  to  sleep  on  the  breast  of  the  nurse,  nor  with  the  nipple  of  the 
bottle  in  its  mouth.  Other  devices  for  putting  infants  to  sleep,  such  as 
allowing  the  child  to  suck  a  rubber  nipple  or  anything  else,  are  positively 
injurious.  If  such  means  of  inducing  sleep  are  resorted  to  the  infant  soon. 
acquires  the  habit  of  not  sleeping  without  them.  I  have  known  of  one 
instance  where  the  habit  of  rocking  during  sleep  was  continued  until  the 
child  was  two  years  old ;  the  moment  the  rocking  was  stopped  the  infant 
would  wake,  and  in  consequence  this  practice  was  continued  by  the  de- 
voted but  misguided  parents.  A  quiet,  darkened  room,  a  warm  and  com- 
fortable bed,  an  appetite  satisfied,  and  dry  napkins  are  all  that  are  needed^j 
to  induce  sleep  in  a  healthy  child. 

The  periods  of  sleep  in  young  infants  are  usually  from  two  to  three 
hours  long,  with  the  exception  of  once  or  twice  in  the  twenty*four  hours, 
when  a  long  sleep  of  five  or  six  hours  occurs.  The  purpose  of  training 
is  to  have  the  child  take  this  long  sleep  at  night  The  habit  of  regular 
sleep  is  best  established  by  wakening  the  infant  regularly  every  two  or 
two  and  a  half  hours  during  the  day  for  feeding,  and  allowing  it  to  sleep 
as  long  as  possible  during  the  night  This  training  goes  hand-in- hand 
with  regular  habits  of  feeding.  Such  habits  are  easily  formed  if  the  plan 
be  systematically  followed  from  the  outset. 

By  the  fifth  month  all  feeding  between  10  p,  m.  and  7  A.  H.  should  beJ 
discontinued.     If  this  is  done  most  infants  can  be  trained  by  this  time  to 
sleep  all  night     If  the  room  is  lighted,  and  the  child  taken  from  the  crib 
or  rocked  or  fed  as  soon  as  it  wakens  at  night,  there  is  no  such  thing  aa 
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the  formation  of  good  habits  of  sleep.  Regularity  in  sleep  and  feeding 
not  only  make  the  care  of  young  infants  very  much  easier^  but  they  are  of 
a  good  deal  of  importance  for  the  health  of  the  child. 

The  causes  of  disturbed  or  irregular  sleep  in  young  infants  are  mainly 
two— hunger  and  indigestion.  In  nursing  infants  it  is  usually  the  for- 
mer; in  those  artificially  fed  usually  the  latter.  Sleeplessness  from  hun- 
ger is  often  seen  in  children  who  are  nursed  thirty  or  forty  minutes  and 
then  fall  asleep,  but  wake  in  fifteen  or  twenty  minutes  crying  and  fretful. 
After  being  quieted  they  may  fall  asleep  again  for  half  an  hour,  but  wake 
at  short  intervals.  The  peaceful  sleep  of  two  or  three  hours  which  should 
follow  a  proper  feeding  is  never  seen.  With  this  restlessness,  in  indiges- 
tion other  signs  are  usually  present,  such  as  bad  stools,  stationary  weight, 
etc.  The  disturbed  sleep  due  to  overfeeding  shows  itself  by  much  the 
same  symptoms,  excepting  that  the  first  sleep  after  the  meal  is  usually 
longer. 

SxeroiM. — This  is  no  less  important  in  infancy  than  in  later  child- 
hood. An  infant  gets  its  exercise  in  the  lusty  cry  which  follows  the  cool 
sponge  of  the  bath,  in  kicking  its  legs  about,  waving  its  arms,  etc.  By 
these  means  pulmonary  expansion  and  muscular  development  are  in- 
creased and  the  general  nutrition  promoted.  An  infant's  clothing  should 
be  such  as  not  to  interfere  with  its  exercise.  Confinement  of  the  legs 
should  not  be  permitted.  In  hospital  practice  I  have  often  had  a  chance 
to  observe  the  bad  results  which  follow  when  very  young  infants  are 
allowed  to  lie  in  the  cribs  nearly  all  the  time.  Little  by  little  the  vital 
processes  flag,  the  cry  becomes  feeble,  the  weight  is  first  stationary,  then 
there  is  a  steady  loss.  The  appetite  fails  so  that  food  is  at  first  taken 
without  relish,  then  at  times  altogether  refused ;  later,  vomiting  ensues 
and  other  symptoms  of  indigestion.  This,  in  many  cases,  is  the  begin- 
ning of  a  steady  downward  course  which  goes  on  until  a  condition  of  hope- 
less marasmus  is  reached.  Such  infants  must  be  taken  up  every  few 
hours  and  carried  about  the  wards ;  the  position  should  be  frequently 
changed,  and  general  friction  of  the  entire  body  employed  at  least  twice  a 
day.  Every  means  must  be  made  use  of  to  stimulate  the  vital  activity. 
The  value  of  systematic  attention  to  these  matters  cannot  be  overestimated 
in  hospitals  for  infants.  Infants  who  are  old  enough  to  creep  or  stand 
usually  take  sufficient  exercise  unless  they  are  restrained.  At  this  age 
they  should  be  allowed  to  do  what  they  are  eager  to  do.  Every  facility 
should  be  afforded  for  using  their  muscles.  Exercise  may  be  encouraged 
by  placing  upon  the  floor  in  a  warm  room  a  mattress  or  a  thick  "  com- 
fortable," and  allowing  the  infant  to  roll  and  tumble  upon  it  at  will.  A 
large  bed  may  answer  the  same  purpose. 

In  older  children  every  form  of  out-of-door  exercise  should  be  encour- 
aged— ball,  tennis,  and  all  running  games,  horseback  riding,  the  bicycle, 
tricycle,  swimming,  coasting,  and  skating.    Up  to  the  eleventh  year  no 
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difference  need  be  made  in  tbe  exercise  of  the  two  sexes.  Companion- 
ship id  a  necessity.  Children  brought  up  alone  are  at  a  great  disadvantage 
in  this  respect,  and  are  not  likely  to  get  as  much  exercise  as  they  require. 
The  amount  of  exercise  allowed  delicate  children  should  be  regulated 
with  some  degree  of  care.  It  may  be  carried  to  the  point  of  moderate 
muscular  fatigue,  but  never  to  muscular  exhaustion.  The  latter  is  partic- 
ularly likely  to  be  the  case  in  competitive  games. 

Exercise  should  have  reference  to  the  symmetrical  development  of  the 
whole  body.  In  prescribing  it  the  specific  needs  of  the  individual  child 
should  be  considered.  By  carefully  regulated  exercises  very  ranch  may  he 
doBe  to  check  such  deformities  as  round  shoulders  and  slight  lateral  cur- 
Yatnre  of  the  spine,  and  also  to  develop  narrow  chests  and  feeble  thoracic 
muscles.  For  purposes  like  thesci  gymnastics  are  exceedingly  valuable  to 
supplement  out-of-door  exercise,  but  they  can  never  take  their  place. 

There  are  two  important  points  with  reference  to  exercise  indoors : 
First,  the  playroom  should  be  cool — from  60*^  to  65*^  F. ;  never  above 
this  point.  Secondly,  during  all  active  exercise  the  clothing  should  be 
loose  and  light,  so  as  to  allow  the  freest  possible  motion  of  the  body* 

Alllllf. — In  summer  there  can  be  no  possible  objection  to  a  young 
infant  being  allowed  out  of  doors  at  the  end  of  the  first  week.  It  should 
be  kept  in  the  open  air  as  much  as  possible  during  the  day.  In  the  fall 
and  spring  this  should  not  be  permitted  until  the  child  is  at  least  a  month 
old,  and  then  only  when  the  out-of-door  temperature  is  above  60°  F, 
During  its  outing  the  head  should  be  protected  from  the  wind  and  the 
eyes  from  the  sun.  The  deration  of  the  outing  at  first  should  be  only  fif* 
teen  or  twenty  minutes,  the  time  being  gradually  lengthened  to  two  or 
three  hours.  The  child  should  be  gradually  accustomed  to  changes  of 
temperature  in  the  room  by  opening  wide  the  windows  for  a  few  min- 
utes each  day  even  before  it  is  taken  out  of  doors,  tbe  child  being  dressed 
meanwhile  as  for  an  outing.  In  the  case  of  children  born  late  in  the 
fall  or  in  the  winter  this  means  of  giving  fresh  air  may  be  advantageously 
begun  at  one  month  and  followed  throughout  the  first  winter.  It  is  only 
necessary  in  all  such  cases  that  the  clianges  be  made  very  gradually 
both  as  to  the  length  of  the  airing  and  to  the  temperature.  The  great 
advantage  of  this  plan  over  that  more  commonly  followed  of  keeping 
young  infants  closely  housed  for  the  first  six  months  in  case  they  are  born 
in  the  fall  or  early  winter,  I  can  positively  aftirm  from  quite  a  wide  obser- 
vation of  both  methods.  It  is  a  matter  of  very  serious  importance  that 
every  infant  be  furnished  an  abundance  of  pure  fresh  air  in  winter  as  well 
as  in  summer.  When  the  plan  above  outlined  is  carefully  and  judiciously 
followed,  the  tendency  to  catarrhal  affections  instead  of  being  increased  is 
thereby  greatly  lessened. 

When  four  or  five  months  old,  there  is  no  reason  why  a  healthy  child 
should  not  go  out  of  doors  on  pleasant  days  if  the  temperature  is  not 
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below  20**  P.  While  there  is  a  prejudice  on  the  part  of  many  mothers 
and  some  physicians  against  a  child's  sleeping  out  of  doors  in  cold 
weather,  it  is  a  practice  which  I  have  always  urged  upon  mothers,  and 
have  never  seen  followed  by  any  but  the  most  beneficial  results.  The 
days  of  all  others  when  infants  and  very  young  children  should  not  be 
out  of  doors  are  when  there  are  high  winds,  especially  those  from  the 
northeast,  an  atmosphere  of  melting  snow,  and  during  severe  storms. 
Delicate  infants  must  of  course  be  more  carefully  guarded  during  the 
cold  season.  With  most  of  these  the  plan  of  house-airing  is  all  that 
should  be  attempted. 
I  Nursery. — This  should  be  the  sunniest  and  best-ventilated  room  in 
I  the  house.  It  is  the  physician's  duty  to  see  that  proper  attention  is  paid 
to  the  hygiene  of  the  room  in  which  the  child  spends  at  least  four-fifths 
of  its  time  during  the  first  year,  and  two-thirds  of  its  time  during  the 
first  two  or  three  years  of  life.  Sunlight  is  absolutely  indispensable. 
Sunny  rooms  always  contain  less  organic  matter  and  less  humidity,  and 
hence  a  room  upon  the  north  side  of  the  house  should  always  be  avoided, 
preferably  one  in  the  second  story  should  be  chosen.  Nothing  which  can 
in  any  way  contaminate  the  air  of  the  room  should  be  allowed.  There 
should  be  no  drying  of  clothes  or  of  napkins,  and  no  plumbing.  No  food 
should  be  allowed  to  stand  about  the  room.  The  gas  should  not  be 
allowed  to  bum  at  night;  a  small  wax  night-light  furnishes  all  that  is 
needed  in  the  nursery.  If  possible  the  heat  should  be  from  an  open  fire ; 
the  next  best  thing  is  the  Franklin  radiator.  Nothing  in  the  room  is 
worse  than  steam  heat  from  a  radiator  unless  it  be  a  gas  stove  which 
under  no  circumstances  should  be  allowed,  excepting  possibly  for  a  few 
minutes  each  morning  during  the  bath. 

The  temperature  of  the  room  during  the  day  should  be  TO*'  F.,  but 
better  68*^  than  72*^  F.  It  is  important  that  every  nursery  should  have  a 
thermometer,  and  that  this  and  not  the  sensations  of  the  nurse  should  be 
the  guide.  It  is  almost  invariably  true  that  the  nursery  is  overheated. 
Often  no  other  explanation  can  be  found  for  chronic  indigestion  and  fall- 
ing weight  excepting  a  nursery  whose  habitual  temperature  ranges  from 
75®  to  80®  F.  At  night  for  the  first  few  months  the  temperature  should 
not  be  allowed  to  fall  below  65®  F.  After  the  first  year  the  night  tem- 
perature may  fall  to  60®  or  even  50®  F. 

Free  ventilation  without  draughts  is  an  absolute  necessity.  This  is 
best  accomplished  by  ventilators  in  the  windows,  of  which  there  are  many 
excellent  devices  sold  in  the  shops.  While  the  child  is  absent  from  the 
room  the  windows  should  be  widely  opened  and  free  airing  of  the  nursery 
accomplished.  The  room  should  always  be  thoroughly  aired  at  night  be- 
fore the  child  is  put  to  bed.  The  window  may  be  kept  open  even  in  the  first 
year,  imless  the  temperature  out  of  doors  is  below  35®  F.  After  the  first 
year  the  window  may  be  open,  unless  the  outside  temperature  is  as  low  as 
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!W>**  F*  If  the  window  is  open  the  door  of  the  nursery  should  he  closed, 
that  currents  of  air  may  be  avoided.  The  Tentiiation  by  means  of  an  open 
fire  ia  the  most  efficient. 

The  furniture  of  the  nursery  should  be  as  simple  as  possible,  heavy 
hangings  should  be  positively  forbidden,  and  upholstered  furniture  used 
only  to  a  small  extent  Floors  covered  by  large  rugs  are  much  more  clean- 
ly than  carpets,  and  hence  are  to  be  preferred. 

The  child,  whenever  it  is  possible,  shonld  have  a  separate  bed ;  and 
so  should  the  nowly-boro  infant,  in  order  to  prevent  the  danger  of  over- 
lying by  the  mother,  which  among  the  lower  classes  ia  a  frequent  cause  of 
death,  and  also  to  avoid  the  danger  of  too  frequent  night  nursing,  which  is 
injurious  alike  to  mother  and  child.  Separate  beds  for  older  children  will 
prevent  the  spread  of  many  forms  of  infection  from  the  diseased  child  to 
the  healthy.  The  cradle  for  infants  should  be  one  which  does  not  rock,  in 
order  that  this  nn necessary  and  vicious  practice  should  not  be  carried  on. 
The  nmttress  should  l>e  of  hair  and  C|uite  firm.  The  pillow  should  be 
small;  in  the  summer,  hair  pillows  are  an  advanttige  but  not  a  ncces* 
sity.  The  position  of  the  child  during  sleep  should  be  changed  from 
time  to  time  from  one  side  to  the  other  and  then  to  the  back.  Atten- 
tion to  all  these  details  should  not  be  beneath  the  pliysician^s  notice,  since 
the  violation  of  these  plain  rules  of  hygiene  is  at  the  bottom  of  many 
of  the  milder  disorders  and  even  of  some  of  the  more  serious  diseases  seen 
in  infancy. 

The  ll!irie.~The  nurse  of  a  young  child  shonld  be  healthy,  young 
or  in  middle  life,  free  from  tuberculous  or  syphilitic  taint,  and  from  ca- 
tarrhal affections  of  the  nose  and  throat  She  shonld  be  neat  in  habit, 
of  quiet  dispositiou,  and,  most  of  all,  she  should  be  a  person  of  intelli- 
gence. 

The  AmoQUt  of  Air  Space  required  by  Iniknts^^The  nnrsery  should 
always  he  as  large  a  room  aa  j»o8sibk\  One  of  the  reasons  why  young 
infants  do  so  badly  in  institutions  is  because  of  overcrowding.  In  a 
well-ventilated  ward  there  should  be  allowed  to  each  infant  at  least  1,000 
cubic  feet  for  the  best  results.  Children  over  two  years  old  are  not  so 
sensitive  to  their  surroundings,  and  may  thrive  in  wards  where  only  700 
or  800  cubic  feet  are  allowed  to  each  child. 
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Infants  born  before  term,  and  some  exceedingly  delicate  ones  which  are 
horn  at  full  term,  require  very  special  and  particular  care.  The  vitality  ia 
so  feeble  in  these  children  that  if  they  are  handled  in  the  ordinary  way 
they  survive  at  most  but  a  few  weeks.  The  symptom  which  indicates  that 
Buoh  special  care  is  necessary  is  most  of  all  the  weight  of  the  child.  Either 
congenital  feebleness  or  prematurity  may  be  assumed  in  most  of  the  chil- 
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dren  weighing  less  than  four  pounds ;  also  if  the  length  of  the  body  is  less 

in  nineteen  inches.     In  these  children  all  the  organs  are  likely  to  be 

iperfectiy  developed  and  they  are  not  ready  for  their  work.    Especially 

this  true  of  the  lungs  and  of  the  organs  of  digestion. 

The  cliDical  picture  presented  by  these  cases  is  quite  ehanicteristie. 

The  body  i&  limp ;  the  skin  very  soft  and  delicate  and  almost  transparent ; 

crii%  a  low  feeble  whine  not  unlike  the  mew  of  a  kitten;  the  respira- 

Dry  movements,  extremely  irregular,  sometimes  scarcely  perceptible  for 

FeeTeral  seconds ;  the  movements  of  the  extremities  infrequent  and  never 

vigorous.     The  general  appearance  is  one  of  torpor.    The  muscles  of  the 

aouth  and  cheek  and  tongue  may  lack  the  requisite  force  for  sucking, 

I  that  ihis  is  practically  impossible,  and  even  deglutition  is  slow,  diHicult, 

and  prolonged.    It  is  difficult  to  maintain  the  normal  body  temperature; 

unless  closely  watched  this  may  fall  far  below  the  normal,  and  may  rise 

quite  as  much  above  it  with  the  use  of  too  much  artificial  heat.    I  once 

gaw  a  fluctuation  of  13*  F,  occur  in  a  few  hours  from  such  causes.    All  the 

symptoms  mentioned  vary  much  according  to  the  degree  of  prematurity. 

In  the  management  of  these  cases  there  are  two  problems  to  be  solved : 

be  first  to  maintain  the  animal  heat,  the  second  to  nourish  the  infant. 

>ifiicult  as  it  always  is  to  rear  a  premature  infant,  these  difficulties  are 

mudi  increased  in  cases  where  proper  means  are  not  adopted  immediately 

fter  birth.     The  loss  which  these  children  sustain  during  the  first  few 

nSays  ia  in  very  many  cases  so  great  that  subsequent  measures,  however 

well  carried  out,  are  futile.    The  heat-producing  power  is  so  feeble  that 

lie  body  temperature  quickly  falls  below  normal  unless  artificial  heat  is 

»d;stantly  used.     The  effect  of  cold  upon  these  ilelicate  infants  is  very 

serious,  and  not  only  growth  but  even  life  depends  upon  maintaining  the 

ly  temperature  steadily  and  uniformly.     Tlieir  extreme  susceptibility 

something  which  it  is  diHicult  for  one  to  appreciate  who  has  not  had 

Bfience  in  these  cases. 

One  of  the  simplest  means  of  maintaining  the  temperature  is  to  oil 
Ihe  akin  and  then  roll  the  entire  bmiy,  including  extremities,  in  cotton 
ittlag;  even  the  neck  and  cranium  may  lye  covered,  leaving  only  the  face 
ipoaed.  The  usual  diaper  may  Ije  replaced  by  a  pad  of  gauze  and 
arbent  cotton.  The  body  is  then  wrapped  in  blankets,  placed  in  a 
JotlUd-bftsket  or  bassinet  with  protected  sides,  and  surrou tided  by  bottles 
^m  bfliga  containing  hot  water.  A  blanket  or  sheet  should  partially  cover 
the  top  of  the  basket,  forming  a  sort  of  hood  to  protect  the  eyes  from 
and  tlic  face  and  head  from  draughts.  In  using  hot-wat4}r  bags, 
caution  must  be  exerciaed  or  too  much  heat  may  be  secured.  I 
hare  seen  the  temperature  of  an  infant  raised  six  or  seven  degrees  from 
cause.  The  temjierature  of  the  child  should  at  first  be  taken  every 
hoiin  to  make  sure  that  a  proper  amount  of  external  heat  is  sup- 
lied,  but  not  too  much. 

A  mtich  better  means  of  furnishing  artificial  heat  is  the  electric  pad 
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known  also  as  the  "  elect mt her m/'  *  These  soiall  heaters  are  attached  to 
an  electric  fixture  like  a  drop-light*  A  convenient  size  is  ten  by  fifteen 
inches.  It  is  placed  between  two  or  three  thicknesses  of  blanket^  upon 
which  the  infant  lic;^  in  its  basket.  Three  grades  of  heat  can  be  obtained, 
according  to  the  amount  of  electricity  turned  on. 

ThiiJ  mode  of  handling  premature  infants  has  been  given  a  thorough 
trial  in  the  Babies'  Hospital  and  has  l>een  found  to  fulfil  the  indicationj* 
wiih  eldldrcn  as  small  as  three  pounds  and  as  young  as  seven  niontht* 
quite  as  well  as  the  incubator,  at  the  same  time  being  free  from  its 
dangers.  It  has  not  even  been  necessary,  though  perhaps  desirable,  to 
raise  the  general  temperature  of  the  room.  But  these  patients,  when 
kept  in  the  ward  at  ordinary  temperature,  have  maintained  an  even 
body  temperature  much  more  uniformly  than  I  have  seen  with  any  other 
method — the  incubator  included. 

Prejjuiture  infants  should  be  disturbed  as  little  as  possible.  The  Ixniy 
should  be  oiled,  and  fresh  cotton  applitJHi  about  once  in  three  days.  The 
feeding  may  be  done  without  removing  the  child  from  its  bed. 

Incubators. — The  essential  things  in  an  incubator  are  means  of  main- 
taining a  uniforni  temptnature  and  etficient  ventilation;  since  the  dan- 
gefs  of  infection  are  great,  absolute  cleanliness  is  indispensable.  The 
temperature  for  the  youngest  and  tuost  delicate  infants  should  l>e  from 
90?  to  95"  K. ;  for  those  somewhat  older  and  stronger,  from  85"^  to 
t)(>°  F.  Ventilation  is  much  more  easily  secured 
when  the  air  admitted  to  the  incubator  is  con- 
sideralily  below  these  figures,  or  not  above  60* 
or  ()5°  F.  The  incubator  should  therefore  stand 
in  a  large  cool  room  or  communicate  with  the 
outside  air.  A  thermostat  attachment  is  a  great 
mlvaotage,  as  is  also  filtration  of  the  air  through 
re  it  (on.  Metal  construction  allows  greater  clean- 
liness and  more  complete  disinfection.  The  in- 
cubator of  Lion  (Nice)  seems  to  fulfil  all  thei^e 
retiuireijients  better  than  any  other  yet  con- 
structed. A  similar  one  is  shown  in  the  illus- 
tration. It  is  necessary  to  watch  not  only  the 
temperature  of  the  incubator,  as  register^  by 
a  thermometer  beside  the  baby,  but  the  rectal 
temperature  should  l>e  taken  every  few  hours; 
fluctuations  between  97.5^  and  IOCS'*  F.  arc 
unimportant.  If  the  variations  are  much  wider, 
the  temperature  of  the  apparatus  should  be 
On  account  of  the  difficulties  and  dangers  inherent 
Eseherich  has  devised  an  **  incubator  room  '*  in 


FiQ.  1— Incubator 

modified  accordingly, 
in  small   incubators. 


Obtained  of  Simplex  Electric  Heiiting  Co.,  30  Cortkndt  Stre^t^  New  York 


which  several  infants  can  he  aceonnnoilaled.  It  is  four  by  eiglil  feet, 
and  six  fwt  high.  The  Durs^i  can  enter  thi^i,  ami  thus  the  removal  of  the 
child  for  feeding  or  any  other  porpc^so  is  avoided. 

Even'  incubator  haby  re([uires  clf>i?e  and  constant  attention,  and  re- 
Bults  dept»nd  U[M)n  nothing  so  much  as  the  intelligence  and  watclifidnei5« 
of  the  iiurj^*.  In  hospitals  with  niir{?es  skilled  in  this 
parlicuhir  line  of  work,  excellent  results  are  obtained; 
but  outside  of  such  institutions,  with  the  usual  obstetric 
nui^e»  the  chances  of  failure  are  many.  The  incubator 
rwjuiresS  practically  the  entire  time  of  one  person  by 
nil^ht  and  by  day.  No  matter  how  carefully  constructed, 
perfect  ventilation  is  ditHcult  to  maintain,  and  with 
the  infant's  imperfectly  expanded  hmgs  attacks  of  as- 
phyxia are  very  likely  to  occur.  A  cylinder  of  oxygen 
fthould  be  at  hand  for  use  in  such  cfnergenciej*.  Taking 
every  tiling  into  consideration,  I  am  not  inelineil  to  n*c- 
onunend  the  use  of  the  incubator  except  in  institutionfc*. 
Ekewfaere  the  difficnltie<?  and  dangers  are  so  many  and 

P«o  great  that  in  the  majority  of  cai?ea  I  believe  l>etter 
rendts  will  be  obtained  with  the  other  means  mentioned 
of  maintaining  bmly  heat,  particularly  the  electric  pad, 
Feeding. — The  fe(*tling  of  the  premature  infant   is 

*llot  less  important  than  the  maintenance  of  heat  and 
proper  ventilation.  Infants  at  eight  months  and  those 
weighing  five  pounds  or  thereahrmts  can  usually  he  made 
to  take  the  breast  after  the  first  few  days.  Few  1>alow 
thiA  age  or  weight  will  do  so.  Some  will  suck  from  a 
bottle,  hut  the  majority  must  be  fed  by  other  means, 
A  nunlicine  dropper  may  he  use^l,  or  the  Breck  feeder 
(Fig.  2);  the  smallei^t  and  feeblest,  however,  mui^t  l>e  fed  by  gavage, 
tuiing  a  funnel  and  small  ruhl)er  catheter.  The  food  should  be  slowly 
given;  if  rapidly,  8orae  is  liable  to  be  regurgitated,  and  this  may  produce 
attaicks  of  asphyxia  or  even  an  aspiration  pneumonia*  The  quantity 
of  food  and  frequency  of  feeding  will  depend  upon  the  size  and  ago  of 
the  child.  A  i^ven  months'  haby  weighing  three  and  a  half  jKiunds 
ulujuhl  have,  for  the  firsit  twenty-four  to  thirty-six  hours,  only  water, 
one  to  three  teasfmonfuls  every  hour*  Then  regular  food,  half  an  ounce 
rciy  hour,  gratlually  increas€'d  to  an  ounce  every  hour  and  a  half  at  the 

I  tmd  of  two  weeks,  and  an  ounce  and  a  half  every  two  hours  at  the  end 
of  thri*«  or  four  weeks.  Artificial  feeding  I  have  not  found  very  siiccess- 
fol  with  premature  infants.  With  some  of  the  larger  and  more  vigorous, 
cow's  milk  modified  according  to  the  directions  given  in  the  chapters 
on  Infant  Feeding  gives  good  results.  I  have  once  succeeded  with  a 
diild  of  three  pounds  two  ounces.    For  most  of  them  under  four  and  a 


Fio.  2.— BKx>k> 
feeding -tube. 


BYGIENE  AND  GENERAL  CARE  OF   INFANTS, 


htilf  pounds  breads!  milk  is  essential.  The  mother  may  furnish  milk  in 
a  few  casc^  if  the  ehild  is  bom  near  term,  and  oceasionally  at  eight 
months,  but  seldom  earlier,  so  that  a  wet  nurse  must  usually  he  depended 
upon.  If  the  uiother's  milk  h  to  lie  us^ed,  unless  the  child  is  very  vigor- 
ous, it  is  better  to  pump  her  hrcast^*  and  fee<l  the  baby  witli  the  dropper, 
in  order  that  one  may  know  exactly  how  much  the  child  is  getting;  since 
acute  inanition  from  nursing  upon  breasts  which  have  little  or  no  milk 
is  not  an  uncommon  experience.  In  choosing  a  wet  nurse  it  is  not 
necessary  that  her  ehild  be  a  very  young  one.  Since  the  milk  must 
always  be  diluted  at  first,  that  of  a  woman  whose  cliild  is  between  tw^o 
weeks  and  two  months  old  may  answer.  The  milk  is  at  first  diluted 
with  an  equal  amount  of  a  5-per-eent  solution  of  milk  sugar.  The 
milk  of  a  wet  nurse  wi\l  usually  diminish  rapidly  in  amount,  and  often 
change  in  quality  when  her  breasts  are  pumped  continually;  it  is  there- 
fore better  in  most  cases  to  have  her  nurse  her  own  ehild  at  the  same 
time,  either  wholly  or  in  part,  for  a  few  weeks,  until  the  premature 
infant  is  able  to  take  the  breast. 

The  results  with  premature  babies  will  depend  very  nuich  upon  how 
soon  after  birth  they  receive  pro|>er  care.  If  an  incubator  is  to  be 
used  it  should  be  in  readiness,  so  that  the  child  can  be  put  into  it 
as  soon  as  it  is  breathing  properly.  If  the  ineubator  is  not  eniployed 
until  the  child  is  several  days  old  and  is  losing  rapidly,  the  chances 
are  poor.  The  age  and  vigour  of  the  infant  are  of  the  greatest  impor- 
tance in  estimating  the  chances  of  survival.  The  following  table  gives 
Tarnier*s  statistics,  showing  the  percentage  of  premature  infants  saved 
during  a  period  of  five  years  without  the  incubator,  and  during  the 
succeeding  five  years  with  the  incubator:  also  the  percentage  saved  at 
the  Sloane  Hospital   (New  York),  as  published  by  Voorhees:* 
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Results  will  improve  with  the  experience  of  the  physician  in  the  feed- 
ing and  care  of  these  very  sensitive  patients.  Much  is  yet  to  be  learned 
about  them. 


*  Archives  of  Pfedlatrios,  May,  1900.    An  excelleDt  article  on  the  Care  of  Premii- 
tnr^  Babies  in  Incubators* 


CHAPTER   IL 

GROWTH  AND  DEVELOPMENT  OF  TUB  BODY. 

Observations  upon  growth  and  development  are  of  the  utmost  im- 
portance during  infancy  and  childhood.  Only  by  this  means  are  very 
many  disease^s  detected  in  their  incipieney.  Early  recognition  carries 
with  it  in  most  eases  the  possibility  of  checking  such  pathological  proc- 
esses as,  if  allowed  to  go  on,  may  affect  the  health  not  only  in  infancy 
but  even  throughout  life. 

By  familiarity  with  what  is  normal,  detection  of  the  abnormal  soon 
^h^comes  ea^y.    Investigation  in  regard  to  thet>e  subjects  should  be  made 
part  of  the  physical  examination  of  every  child. 

WEIGHT, 

The  weight  of  the  infant  is  the  best  means  we  have  to  mea.sure  its 
nutrition.  It  is  as  valuable  a  guide  to  the  physician  in  infant  feeding  as 
is  the  temperature  in  a  case  of  continued  fever.  Although  the  weight  is 
not  to  be  taken  as  the  only  guide  to  the  child's  cnnditinn,  it  is  of  sueh 
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importance  that  we  cannot  afford  to  dispense  with  it  during  the  first  two 
years.  It  is  a  great  advantage  to  keep  up  regular  observations  during 
childhood. 

Weekly  weighings  should  be  made  for  the  first  six  months,  bi-weekly 

for  the  rest  of  the  first  year,  and  monthly  during  the  second  year.    Deli- 

i  cate  children  should  be  weighed  even  more  frequently.     Satisfactory 

scales  of  moderate   price   for  domestic  use  are  sold   in   most   of  the 

diope  as  "Infants'  Scales"  (Fig.  3).    These  weigh  up  to  twenty- four 
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laL  The  children 
were  weighed  daily 
daring  the  period 
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Afenige  weight  at 
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The  curre  showa  a 
very  marked  Ices  of 
weight  on  the  first 
day  and  a  slight  loaa 
on  the  second  day, 
the  lowest  point  be- 
ing touched  at  the 
beginning  of  the 
third  day;  bat  from 
this  time  there  was 
a  steady  gain.  The 
average  initial  loss 
in   these  cases   was 
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ten  oance«,  being  in  each  sex  exactly  eleven  per  cent  of  the  body  weight 
In  eight  hnndred  and  thirty-five  cases,  however,  including  those  above 
mentionoil,  the  average  loss  was  nine  and  a  half  ounces.  The  loss  of  the 
first  days  is  chiefly  due  to  the  discharge  of  tlie  meconium  and  urine,  but  is 
in  part  from  the  excess  of  tiasne  waste  over  the  nutriment  derived  from 
tht  broasU.     After  the  third  day,  coincident  with  an  abundant  secretion 


*  These  are  made  by  the  Howe  Scale  Companj^ 
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of  milk,  there  is  a  steady,  daily  increase  in  weight.    If  the  milk  is  very 
scanty  or  is  wanting  altogether,  the  loss  in  weight  continues. 

The  birth-weight  of  nursing  children  who  thriye  normally  is  regained 
on  the  average  on  the  tenth  day.  The  most  frequent  deviation  from  the 
normal  curve  consists  in  a  continued  loss  or  stationary  weight  after  the 
third  day.  This  may  be  due  to  acute  illness,  such  as  bronchitis,  diarrhoea, 
pyaemia,  or  haemorrhage,  but  in  the  majority  of  cases  there  is  a  disturbance 
of  nutrition  from  improper  or  insufficient  food.  This  is  quite  as  likely  to 
be  the  case  in  nursing  infants  as  in  those  who  are  artificially  fed.  Under 
these  circumstances  the  loss  may  continue  indefinitely,  and  it  may  be  slow 
or  rapid  according  to  the  character  of  the  nursing  or  feeding. 

The  weight  curve  of  infants  who  are  artificially  fed,  even  though  they 
are  strong  and  vigorous  and  the  feeding  properly  done,  rarely  follows  for 
the  first  month  the  same  lines  as  that  of  nursing  infants.  We  usually 
see  an  initial  loss  which  is  about  the  same  as  in  nursing  infants,  then  a 
period  of  nearly  stationary  weight  lasting  from  one  to  two  weeks.  After 
this  the  steady  regular  gain  begins,  and  is  quite  equal  to  that  of  nursing 
infants.  This  period  of  stationary  weight  is  to  be  expected  while  the 
infant  is  becoming  accustomed  to  his  new  food.  The  chief  danger  at  this 
time  is  that  the  physician,  because  there  is  no  gain,  may  be  led  to  increase 
either  the  strength  or  the  quantity  of  the  food  so  rapidly  as  to  upset  the 
child's  digestion. 

There  are  cases  in  which  aii  excessive  loss  of  weight  during  the  first 
three  or  four  days  is  associated  with  an  elevation  of  temperature,  but 
without  any  other  evident  signs  of  disease.  Both  the  fever  and  the  rapid 
loss  in  weight  are  to  be  looked  upon  as  due  to  the  same  cause — inani- 
tion. This  will  be  more  fully  considered  in  the  chapter  devoted  to  that 
subject. 

Excessive  loss  in  weight  during  the  first  few  days  from  any  cause 
whatsoever,  seriously  handicaps  an  infant  during  the  first  weeks  of  its 
life.  The  great  importance  of  this  has  not  been  sufficiently  appreciated. 
Loss  in  weight  after  the  third  day  is  an  indication  for  food  in  addition 
to  that  derived  from  the  breast. 

Weight  Curve  of  the  First  Tear. — The  curve  of  the  accompanying 
chart  is  made  up  from  complete  weight  charts  of  one  hundred  healthy 
nursing  infants  who  were  thriving  and  weighed  every  week,  and  the  in- 
complete charts  of  about  three  hundred  other  infants.  There  are  repre- 
sented in  round  numbers  about  ten  thousand  observations  on  children 
under  one  year.  The  period  of  most  rapid  increase  is  during  the  first 
three  months.  It  is  slowest  from  the  sixth  to  the  ninth  month.  This  curve 
is  not  to  be  regarded  as  a  normal  line,  like  the  normal  line  of  the  tempera- 
ture chart,  but  as  an  average  line.  An  infant  who  is  at  birth  a  pound 
above  the  average  may  keep  this  distance  above  the  line  for  the  whole 
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year;  another  weighing  one  pound  less  than  the  average  may  be  as  far 
below  it.  Girls  throughout  the  year  are  on  the  average  hdf  a  pound 
lighter  than  boys.  No  single  child  exactly  follows  the  line  all  the  way, 
but  it  is  surprising  how  close  to  it  a  very  large  number  of  the  cases  come. 
In  artificially-fed  infants — provided  the  feeding  is  properly  done — ^the 
curve  does  not  differ  essentially  from  that  of  breast-fed  infants,  excepting 
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in  the  slower  gain  of  the  first  month,  although  this  diflference  is  usually 
made  up  before  the  sixth  month  is  reached. 

At  the  end  of  the  first  year  the  average  child  weighs  nearly  three  times 
as  much  as  at  birth.  Perfect  health  during  the  first  year  is  consistent 
only  with  a  steady  gain  in  weight.  A  child  may  not  always  gain  rapidly, 
but  it  should  gain  steadily,  and  if  it  does  not,  something  is  wrong.  All 
the  conditions  surrounding  the  infant  should  be  investigated,  but  espe- 
cially the  food.  One  should  not  be  satisfied  unless  the  average  weekly 
gain  during  the  first  -six  months  is  at  least  four  ounces.  In  the  second 
six  months  it  may  be  slightly  less.  As  a  rule  a  child  who  gains  regularly 
in  weight  is  thriving;  an  exception  must,  however,  be  made  in  the  case 
of  some  infants  who  are  fed  chiefly  upon  carbohydrate  foods. 

*  Blank  weight  charts  are  made  by  Geo.  L.  Goodman  &  Co.,  Pearl  Street,  New  York. 
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Weight  from  the  Second  to  the  Fifth  Tear.— Comparatively  few  obser- 
vations have  been  published  upon  the  weight  during  this  period.  From 
three  hundred  and  seventy-two  personal  observations  it  appears  that  the 
gain  is  about  six  pounds  during  the  second  year,  about  four  and  a  half 
during  the  third  year,  and  about  four  pounds  during  the  fourth  year :  the 
actual  weights  are  given  in  the  large  table  (page  20).  During  this  period 
the  gain  is  rarely  steady  even  in  the  second  year.  With  most  children  it 
is  slowest  or  the  weight  is  stationary  in  the  summer  months,  while  the 
most  rapid  increase  is  usually  seen  in  autumn.  Throughout  this  period 
the  girls  gain  in  about  the  same  ratio  as  boys,  but  remain  on  the  average 
nearly  one  pound  lighter.  During  almost  every  illness,  no  matter  of  what 
character,  the  gain  in  weight  ceases,  and  usually  there  is  a  loss,  the  rapid- 
ity and  extent  of  which  are  somewhat  proportionate  to  the  severity  of  the 
attack ;  but  it  is  always  much  more  rapid  in  diseases  of  the  digestive  tract 
than  in  any  other  form  of  illness. 

Weight  of  Older  Children. — The  weights  given  in  the  table  of  children 
from  five  to  fourteen  years  are  from  Bowditch.  Observations  were  made 
upon  children  of  American  parentage  in  the  public  schools  of  Boston — 
upon  4,327  boys  and  3,681  girls.*  It  is  to  be  remembered  that  these 
weights  include  the  ordinary  clothing,  while  those  below  five  years  are 
without  clothing,  f 

The  slowest  gain  is  from  the  fifth  to  the  eighth  year,  when  it  is  about 
four  pounds  a  year.  From  the  eighth  to  the  eleventh  year  it  rises  to  about 
six  pounds  a  year.  Up  to  the  eleventh  year  the  two  sexes  gain  in  about 
the  same  ratio.    From  the  eleventh  to  the  thirteenth  year  the  girls  gain 


♦  W.  T.  Porter  has  published  (1894)  observations  made  upon  14,744  children  of  Amer- 
ican parentage  in  the  public  schools  of  St.  Louis.  His  figures  show  quite  a  variation 
from  those  of  Bowditch,  and  are  as  follows : 


BOT8'  WXIGHT. 

OIRL8'  WEIGHT. 

AOB. 

KUos. 

Pounds. 

Kilos. 

Pounds. 

e  years 

19-66 
21-67 
28-91 
26-08 
28-49 
81-26 
88-45 
35-96 
40-84 
47-25 
62-10 

48-2 
47-7 
52-6 
57-4 
62-7 
68-8 
78-6 
791 
88-7 
108-9 
114-6 

18-76 
20-82 
22-71 
26  07 
27-48 
29-98 
8817 
88-29 
4812 
46-90 
5006 

41-8 

"u 

45-8 

8    •*    

50-0 

9    ••    

55-1 

10    *«    

60-8 

11    *«      

65-8 

IS    "    

780 

18    »*    

84-2 

14    "    

94-9 

15    •*     

108-2 

le    "    

110-1 

f  The  average  weight  of  the  ordinary  house  clothing  of  school  children,  according 
to  Bowditch,  is  at  five  years  2-8  pounds  for  both  sexes ;  at  seven  years,  3-5  for  both 
sexes ;  at  ten  years,  5-7  pounds  for  boys  and  4-5  pounds  for  girls ;  at  thirteen  years,  7*4 
pounds  for  boys  and  6*6  pounds  for  girls ;  at  sixteen  years,  9-7  pounds  for  boys  and  8*1 
pounds  for  girls.    This  must  be  deducted  from  weights  given  to  obtain  the  net  weight 
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much  more  rapidly,  passing  the  boys  for  the  first  time  and  maintaining 
this  lead  until  the  fifteenth  year,  when  again  the  boys  pass  them. 

Table  showing   Weight,  Height,  and  Circumference  of  the  Head  and 
Chest  from  Birth  to  the  Sixteenth  Year.* 


AOK. 


Birth 

6  months  . . . 

13  months... 
18  months... 

2  years. 

8  years 

4  years 

5  years 

6  years. 

7  years. 

8  years 

9  years 

10  years 

11  years. 

12  years 

18  years 

14  years. 

15  years 

16  years 


Sex. 


Boys. 

Girls. 

Boys. 

Girls. 

Boys. 

Girls. 

Boys. 

Girls. 

Boys. 

Girls. 

Boys. 

Girls. 

Boys. 

Girls. 

Boys. 

Girls. 

Boys. 

Girls. 

Boys. 

Girls. 

Boys. 

GirK 

Boys. 

Girls. 

Boys. 

Girls. 

Boys. 

Girls. 

Boys. 

Girls. 

Boys. 

Girls. 

Boys. 

Girls. 

Boys. 

Girls. 

Boys. 

Girls. 


Pounds.      Kilos. 


7-55 

7-16 

160 

15-5 

20-5 

19-8 

22-8 
220 

26-5 

25-5 

81*2 

80-0 

850 

840 

41-2 
89-8 

45- 1 

48-8 

49-5 

480 

54-5 

52-9 

600 

57-5 

66- 6 

641 

72-4 

70-3 

70-8 

81-4 

88*8 
91-2 

99-8 

100-8 

110-8 

108-4 

128  7 

113-0 


8-48 

8  26 

7-26 

708 

9-29 

8-84 

10-85 

9-98 

12-02 

11-56 

14- 14 

18-60 

15-87 

15-41 

18-71 

1806 

20-48 

19-87 

22-44 

21-78 

24-70 

24-01 

26-58 

26-10 

80-22 

29  07 

82-88 

31-87 

86-21 

36-90 

40-04 

41-36 

45-08 

45-50 

50-26 

49  17 

56  09 

51-24 


Inches.       Cm, 


20 

20 

25 

25 

29 

28 

80 

29 

82 


85 

35 

88 

38 

41 

41 

44 

48 

46 

45 

48 
48 

50 

49 

52 

51 

54 

58 

55 

57 

58 

58 

61 

60 

68 

61 

65 

61 


52 

52 

64 


78 

78 

76 

75 

82 
82 

89 

89 

96 

96 

106 

105 

112 

110 

117 

116 

122 


127 

126 

182 

131 

187 


141 

145 

147 

149 

155 

153 

159 

155 

166 

156 


Inches.    Cm. 


18 

18 

16 

16 

18 
17 

18 
18 

19 

18 

20 

19 

20 

20 

21 

21 

28 


84.2 


Inches.      Cm. 


18-9 

18-5 

17-0 

16-6 

180 

17-6 

18-5 

180 

18-9 

18-6 

19-8 

19-0 


20-5 

20-2 


21-0 

20-7 


21-8 
21-5 


85-5 

84-5 

48-5 

42-2 

45-9 

44-6 

47-1 

45-9 

48-2 
47-2 

49  0 

48.4 

50.8 

49.6 

52.2 

51.8 


58-5 

52-8 


55-5 

54*8 


•  The  observations  of  Boas  (Science,  April  12, 1895)  upon  4,319  children  over  six 
years  old  show  that  first  bom  exceed  children  born  at  a  later  period  both  in  height 
and  weight. 
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HEIGHT. 

The  figures  showing  the  height  at  different  ages  are  given  in  the  fore- 
going table.  The  measurements  of  infants  at  birth  are  taicen  in  about 
equal  numbers  from  the  records  of  the  New  York  Infant  Asylum  and 
the  Sloane  Maternity  Hospital.     They  were  made  upon  full-term  infants. 

Average  length  of  281  males 20*61  inches  (52*5  cm.) ; 

211  females 20-47     "      (522    "  ); 

"  "        4^  infants 2054     "      (52-35  "  ). 

The  most  rapid  gain  in  length  is  in  the  first  year.  During  this  period 
the  child  grows  on  an  average  a  little  over  eight  inches  (21  cm.).  This 
gain  is  usually,  but  not  always,  proportionate  to  the  increase  in  weight. 
During  the  second  year  the  average  increase  is  three  and  a  half  inches  (9 
cm.).  From  this  time  on  the  rate  of  increase  is  quite  uniform  in  both 
sexes  until  the  eleventh  year,  it  being  between  two  and  three  inches  a 
year. 

After  the  eleventh  year  in  girls  and  the  twelfth  in  boys  the  growth  is 
much  more  rapid.  In  height  the  girls  exceed  the  boys  at  the  twelfth  and 
thirteenth  years  for  the  only  time  in  their  growth. 

In  the  figures  given  in  the  preceding  table  those  of  five  years  and  over 
are  taken  from  Bowditch,  the  observations  being  made  upon  the  same 
children  as  those  whose  weights  were  taken.  The  observations  from  six 
months  to  four  years  inclusive  are  from  original  sources,  and  are  drawn 
from  about  five  hundred  cases.  The  height  much  more  than  the  weight 
of  children  is  modified  by  hereditary  influences. 

Rachitic  children  during  infancy  and  early  childhood  are,  as  a  rule, 
shorter  than  others.  I  have  frequently  measured  such  children  during 
the  third  year  who  were  six  inches  below  the  average  for  that  age.  The 
effect  of  malnutrition  upon  the  length  of  the  body  is  much  less  than  on 
the  weight. 

GROWTH  OP  THE  EXTREMITIES  AS  COMPARED  WITH  THE  TRUNK. 

At  birth  the  trunk  is  relatively  long  and  the  extremities  short.  Sub- 
sequently the  growth  of  the  extremities  is  much  more  rapid  than  that 
of  the  trunk.  Thus  I  have  found  at  birth  the  length  of  the  lower  ex- 
tremities (measuring  from  the  anterior  superior  spine  of  the  ilium  to 
the  sole  of  the  foot)  to  be  forty- three  per  cent  of  the  length  of  the  body; 
at  five  years,  fifty-four  per  cent,  and  at  sixteen  years  sixty  per  cent.  The 
above  figures  are  from  one  hundred  and  fifty  observations,  which,  although 
not  numerous  enough  for  exact  percentages,  are  still  sufficient  to  give  a 
very  good  idea  of  the  general  relation  of  the  length  of  the  extremities  to 
that  of  the  body  as  a  whole. 
4 
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THE  HEAD. 


Circumference. — The  average  cireumferGiice  of  the  head  at  birth  in 
four  hundred  and  forty-i^ix  full-term  infants  observed  at  the  Sloane 
Maternity  Hospital  and  New  York  Infant  Asylum  was  as  follows: 

Avera^  circumference  of  the  head,  231  males.  .  13.90  inches  (35. S  cm,}; 
"  "  "  "      215ftsiijales,U.i>2     "       (84.5    **  ); 

Total .....*..  446  infants.  13.71     "      (85.0    "  ), 

The  occi  pi  to-frontal  measurement  was  the  one  taken. 

The  orrowth  of  the  head  is  most  rapid  during  the  first  year,  the  in- 
erease  being  about  four  inches  (10  era.).  During  the  second  year  the 
increase  is  about  one  inch  (2.5  cm.).  From  the  second  to  the  fifth  year 
the  growth  is  slower,  being  only  about  one  and  a  half  inches  (4  cm.)  for 
the  three  years.  After  the  fifth  year  the  increase  in  the  circumference 
of  the  head  is  very  slow  (set^  table). 

Closure  of  the  Sutures. — The  main  sutures  of  the  cranium  are  not 
commonly  ossified  before  the  end  of  the  sixth  month,  and  very  frequently 
some  moliility  may  be  detected  at  the  end  of  the  ninth  month.  Distinct 
separation  of  the  cranial  bones  after  birth  is  abnormal.  It  is  most  fre- 
quently seen  in  premature  and  in  syphilitic  infants. 

Closure  of  the  Foatanels.— The  posterior  fontanel  is  usually  ob- 
literated liy  the  end  of  the  second  nujutb.  The  anterior  fontanel  un- 
der normal  conditions  closes  on  an  average  at  about  the  eighteenth 
montli.  The  usual  variations  are  between  the  fourte<mth  and  twenty- 
second  months.  At  the  end  of  the  lirst  year  the  fontanel  is  generally 
about  one  inch  in  diameter.  An  open  fontanel  at  the  end  of  the  second 
year  may  be  considered  abnormal.  The  closure  of  the  fontanel  is  not 
always  early  in  well-nourished  children^  nor  is  it  always  dday*'*!  in  those 
suffering  from  malnutrition.  In  very  rare  cases  the  anterior  fontanel 
may  either  be  closed  at  birth  or  may  close  during  the  first  few  weeks  of 
life.  Closure  of  the  fontanel  by  the  middle  of  the  first  year  is  often  seen 
in  cases  of  arrested  cerebral  development.  This  indicates  a  serious  con- 
dition, usually  microcephalus.  Closure  of  the  fontanel  in  the  early 
months  of  the  sec*ond  year  may  be  due  to  the  slow  growth  of  the  brain 
in  a  child  suffering  from  general  malnutrition  l>ut  otherwise  normah 

In  children  with  very  large  heads  who  exhibit  no  sign  of  rickets  the 
fontanel  is  occasionally  found  open  beyond  tlie  age  of  two  years.  By 
far  the  most  fre^juent  cause  of  delayed  closure  of  the  fontanel  is  rickets, 
in  wliich  condition  it  may  Ije  open  up  to  the  end  of  the  third  year.  A 
large  fontanel  is  one  of  the  striking  features  of  cretinism,  and  in  un- 
treated cases  is  often  seen  as  late  a&  the  eighth  year  or  later.  In  infancy 
an  open  fontanel  with  a  marked  enlargement  of  the  head  should  at  once 
suggest  hydrocephalus.  There  is  an  hereditary  condition  in  which  the 
fontanel  remains  open  even  to  adult  life.    Two  such  cases  in  father  and 
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son  were  ^hown  me  by  Marie  in  Paris.     In  both  there  was  also  lack  of 
union  between  the  two  portions  of  the  clavicle. 

Shape  of  the  Head. — The  deformity  which  results  from  compression 
during  labour  usually  disappears  by  the  end  of  the  first  month.  During 
the  first  year  the  head  often  k'eomes  flattened  at  the  oeeipul  in  conse- 
quence of  tlie  child's  lying  too  much  upon  the  back.  This  is  easily 
remedied  by  changing  its  position.    A  slight  obliijuity  of  the  liead  may 


Fie.  7.— Premature  oftftiflcMion  of  the  BagitUl  BUturo.    DoaUi  &t  six  weekH. 

;  leeult  from  a  habitual  position  during  nursing  or  sleep.  A  marked  de- 
gree of  obliquity  is  sometimes  congenital,  but  usually  disappears  by  the 
fifth  or  sixth  year. 

The  other  abnormities  in  the  shape  of  the  head  are  chiefly  due  to 

rickets  and  hydrooephtthiit,  more  rarely  to  congenital  malformations  of 

the  brain.     They  will  be  considered  in  the  chapter  devoted  to  these  topics. 

Premature  ossification  of  the  sutures  of  the  cranium  occasionally  gives 

to  a  very  striking  deformity  of  the  head.     I  have  seen  two  cases 

Buch  deformity  from  premature  ossification  of  the  sagittal  suture. 

[The  heads  in  both  cases  were  very  narrow  and  long  in  the  antero-poste- 

rior  diameter.     The  forehead  was  narrow^  prominent,  and  slightly  pro- 
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jecting.  The  UluRtration  on  the  previous  page  shows  the  skull  of  one  of 
these  eases.  There  w  a  complete  obliteration  of  the  sag^ittal  suture.  In 
thifl  case  there  was  a  wide  separation  of  the  sutures  at  the  junction  of 
the  parietal  and  temporal  bones. 

THE  CEEST. 

The  figures  showing  the  circumference  of  the  chest  at  the  different 
periods  of  childhood  are  given  on  page  20.  The  measurements  up  to 
and  including  five  years  are  from  personal  observations,  those  from  the 
sixth  to  the  sixteenth  are  taken  from  Porter,  and  are  drawn  from  obser- 
vations on  31,371  school  children.  The  iiieasurenient  of  the  chest  is  that 
taken  midway  between  full  inspiration  and  expiration,  and  at  the  level  of 
the  nipples. 

In  the  newly-born  child  the  antero-posterior  and  the  transverse  diame- 
ters of  the  chest  are  nearly  the  same*  As  age  advances,  the  transverse 
diameter  increases  ver)^  much  more  rapidly,  so  that  the  outUne  of  the 
chest  gradually  assumes  an  elliptical  shape,  which  it  maintains  during 
childhood* 

At  birth,  the  circumference  of  the  chest  is  about  one  half  inch  less 
than  that  of  the  head,  but  throughout  infancy  the  two  measurements 
are  nearly  the  same.  It  is  not  until  the  third  year  that  the  average  eir- 
cumfurcucu  of  the  chest  exceeds  that  of  the  head.  According  to  Uffel- 
mann,  the  circumference  of  the  head  and  the  chest  are  the  same  until 
the  twenty-first  mnntli  in  a  robust  child,  and  until  two  and  a  half  years 
in  an  average  child.  The  chest  measurement  in  infants  is  always  much 
modified  by  the  amount  of  fat;  but,  after  making  due  allowance  for  this, 
a  large  chest  always  indicates  a  robust  chik!  and  a  small  chest  a  delicate 
one.  If  at  any  age  the  circumference  of  the  chikFs  chest  is  found  to  be 
below  the  average,  means  should  be  taken,  by  gyuinastics  and  other- 
wise, to  develop  it. 

Deformities  of  the  thorax  result  chiefly  from  rickets,  sometimes  from 
empyema,  emphysema,  and  cardiac  disease ;  in  older  children,  from  lat- 
eral curvature  of  the  spine,  or  from  Pott's  disease.  A  peculiar  deformity, 
usually  congenital,  but  sometimes  rachitic,  is  the  funnel-shaped  chest,  the 
Trichier-brmt  of  the  Germans.  It  consists  in  a  deep  pit-like  central 
depression  at  the  lower  end  of  the  sternum.     It  is  usually  permanent. 


THE  ABDOMEN. 

Throughout  infancy  the  circumference  of  the  abdomen  is,  as  a  rule, 
about  the  same  as  that  of  the  chest.  At  the  end  of  the  second  year 
the  measurements  of  the  head,  chest,  and  abdomen  are  very  often  identi- 
cal ;  after  this  time  the  chest  measurement  increases  much  more  rapidly 
than  the  other  two.     Marked  enlargement  of  the  abdomen  is  seen  in 
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many  varieties  of  chronic  intestinal  disorders.     It  is,  however,  most 
marked  in  the  tympanites  which  so  constantly  accompanies  rickets. 

MUSCULAR  DEVELOPMENT. 

The  first  voluntary  movements  are  usually  in  the  fourth  month,  when 
the  infant  deliberately  attempts  to  grasp  some  object  placed  before  it. 
During  the  fourth  month,  as  a  rule,  the  head  can  be  held  erect  when  the 
trunk  is  supported.  In  many  infants  this  is  possible  in  the  early  part 
of  the  third  month.  At  seven  months  a  healthy  child  is  usually  able  to 
sit  erect  and  support  the  trunk  for  several  minutes. 

In  the  ninth  or  tenth  month  are  usually  seen  the  first  attempts  to  bear 
the  weight  upon  the  feet.  At  ten  or  eleven  months  a  child  stands  with 
slight  assistance.  The  first  attempts  at  walking  are  commonly  seen  in 
the  twelfth  or  thirteenth  month.  The  average  age  at  which  children 
walk  freely  alone  has  been,  in  my  experience,  the  fourteenth  or  fifteenth 
month.  Quite  wide  variations  are  seen  in  healthy  children.  Very  much 
depends  upon  the  surroundings.  I  have  known  infants  to  walk  at  ten 
months  and  many  others  not  until  seventeen  or  eighteen  months,  although 
showing  no  evidences  of  disease,  and  although  their  development  had  not 
been  retarded  by  previous  illness.  A  very  marked  difference  is  seen  in 
different  families  of  children  with  respect  to  the  time  of  walking. 

The  physician  is  often  consulted  because  of  backward  muscular  devel- 
opment, most  frequently  because  the  child  is  late  in  walking.  General 
malnutrition,  or  any  other  severe  or  prolonged  illness,  may  postpone  for 
several  months  this  or  any  of  the  other  functions  mentioned.  When 
there  is  no  such  explanation  of  the  backwardness,  a  child  who  does  not 
hold  up  its  head,  sit  alone,  or  make  efforts  to  stand  or  walk  at  the  proper 
time,  should  be  submitted  to  a  careful  examination  for  a  cerebral  or  spinal 
paralysis,  but  especially  for  rickets  which  is  the  most  frequent  explanation 
of  the  symptoms. 

Contrivances  for  teaching  infants  to  walk  are  unnecessary,  and  their 
effect  may  even  be  injurious.  An  infant  should  be  allowed  the  greatest 
possible  freedom  in  the  use  of  its  limbs.  It  should  not  be  restrained 
from  walking  when  inclined  to  do  so,  nor  continually  urged  to  walk  when 
no  voluntary  attempts  are  made.  Nothing  short  of  mechanical  restraint 
will  prevent  a  healthy  child  from  walking  or  standing  when  it  is  strong 
enough  to  do  so. 

DEVELOPMENT  OP  THE  SPECIAL  SENSES.* 

Sight. — The  newly-born  infant  avoids  the  light.  Its  pupils  contract 
in  a  light  room,  and  if  a  bright  light  is  brought  before  the  eyes  they 

*  For  many  of  the  facts  in  this  paragraph  I  am  indebted  to  Preyer's  The  Senses 
and  the  Will,  American  edition,  1888,  D.  Appleton  &  Co. 
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Doriiigllie  tot^tewwtekM  tbe  infiml  iwKralei  by  gfcij  ayi  that 
m  l%bt  m  nnplfMint    As  carij  la  Ike  siHi  dbj  tine  ejm  wiU 

follow  m  light  io  the  rooia,  and  the  difld  mmj  even  torn  the 
beid  far  Ihii  pofpoae.  Hie  niBecfee  of  the  ^ei  of  the  Dcwly-bom  infant 
eet  kngohAj  and  not  in  harmofiT.  Ca-ordiBale  wc&m  tot  general  por- 
poeci  it  not  establiihed  nnlfl  abool  the  end  of  the  third  month.  Eren 
after  thk  tone  inocMndinate  action  ii  ncraiionaflj  eeen.  The  eydidi  abo 
more  irregolarij,  and  aie  often  paitl j  aepazaied  dortng  aleep.  The  cornea 
ii  hot  iligbtlj  fenstife  daring  the  first  weeks.  In  Prejer^s  child  it  was 
not  until  the  third  month  that  the  lids  doaed  when  the  water  in  the  bath 
touched  the  lashes  or  the  cornea.  The  fooognitioin  of  objects  aeen  is  nsn- 
allj  erident  in  the  sixth  month* 

It  ii  important  that  the  room  in  which  the  newly-born  child  is  placed 
shonld  be  darkened,  and  that  for  the  first  few  weeks  the  ejes  should  be 
protected  against  strong  light 

Hearing. — For  the  ^t  twentj-fonr  hours  after  birth  infants  are 
deaf*  This  deafness  sometimes  persists  for  seTenU  dajs.  It  is  believed 
to  be  due  to  absence  of  air  from  the  middle  ear  and  to  swelling  of  the 
mucous  membrane  which  lines  the  tympanum.  With  the  moTements  of 
respiration,  air  gradually  finds  its  way  into  the  middle  ear,  and  the  swell- 
ing subsides  daring  the  first  few  days.  After  this  the  hearing  gradually 
improves,  and  during  the  early  months  of  life  it  is  very  acnte*  The  child 
starts  at  the  slamming  of  a  door,  and  even  moderately  loud  noises  will 
waken  it  from  sleep.  By  the  end  of  the  second  month  it  will  sometimes 
turn  its  headr  in  the  direction  from  which  the  sound  cornea,  and  by  the 
end  of  the  third  month  this  will  usually  be  done.  Demme  found,  in 
observations  upon  one  hundred  and  fifty  infantB,  that  the  voices  of  parents 
were  recognised  on  un  average  at  three  and  a  half  months. 

Not  only  are  the  ears  unusually  sensitive  to  sound  in  infancy,  bnt 
the  impression  produced  upon  the  brain  is  often  marked— very  loud 
sounds  causing  great  fright,  and  sometimes  even,  it  is  reported,  convul- 
sions. 

Touch — Tactile  sensibility  la  present  at  birth,  but  is  not  highly  devel- 
oped except  in  the  lips  and  tongue,  where  it  is  very  acute  for  the  obvious 
nooosflity  of  sucking.  After  the  third  month  it  is  fairly  acute  over  the 
surface  of  tho  body  generally.  Two  especially  sensitive  areas,  according 
to  I'royer,  are  the  forehead  and  external  auditory  meatus. 

Sensibility  to  painful  impressions  is  present  in  early  infancy,  but  very 
dull  as  compared  with  later  childhood. 

Teinpernturo  is  also  distinguished.  This  recognition  is  especially 
acute  in  the  tongue.  A  young  infant  is  often  seen  to  refuse  to  take 
the  bottle  because  the  milk  is  only  a  few  degrees  too  cold  or  too 
warm. 

The  localization  of  sensory  impressions  comes  later,  probably  not  much 
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before  the  middle  of  the  sixth  month,  and  ie  yery  imperfect  throughout 
the  first  year. 

Taite. — Thig  is  highly  developed,  even  from  birth.  According  to  the 
experiment  of  Kusemaul,  the  ability  to  diBtingtiish  sweet,  Bonr  and  bit- 
ter, exuts  in  the  newly-born  child — sweet  exciting  socking  movements, 
and  bitter,  grimaces.  A  young  infant  detects  with  surprising  accuracy 
the  slightest  variation  in  the  taste  of  its  food,  and  the  smallest  difference 
k  often  enough  to  caase  it  to  refuse  its  bottle  altogether*  Sweet  sub- 
elEnces  are  always  easily  administered,  and  in  combination  with  sirups 
even  very  bitter  substances  can  be  given ;  but  to  aromatic  powders  and 
elixirs  he  usually  objects. 

tmell — Observations  upon  the  sense  of  smell  in  newly-born  infants 
are  few  and  not  altogether  conclusive.  Kroner's  experiments  appear  to 
show  that  smell  is  present  in  the  newly  born.  It  has  been  noted  to  be 
eepecially  acute  in  infants  bom  blind.  The  sense  of  smell  is  developed 
much  later  than  the  other  senses.  Detection  of  fine  diEerences  in  odours 
is  not  acquired  until  quite  late  in  childhood 

SPEECH. 

There  is  a  very  wide  variation  in  children  with  reference  to  the  time 
of  development  of  the  function  of  speech.  Girls,  as  a  rule,  talk  from  two 
to  four  months  earlier  than  boys.  Towards  the  end  of  the  first  year  the 
av^mge  child  begins  with  the  words  ''  papa,*'  "  mamma."  By  the  end  of 
the  second  year  it  is  able  to  put  words  together  in  short  seotences  of  two 
or  three  words-  Progress  in  speech  from  this  time  is  very  rapid,  each 
month  showing  great  improvement.  Names  of  persons  are  commonly  first 
acquired,  then  the  names  of  objects.  Next  to  this  the  verbs  are  learnedi 
and  then  adverbs  and  adjectives.  Conjunctions,  prepositions,  and  articles 
follow  in  order,  and  last  of  all  the  personal  pronouns. 

If  a  child  of  two  years  makes  no  attempt  to  speak,  some  mental  defect 
may  oaxially  be  inferred. 

DENTITION. 

The  teeth  are  enclosed  at  birth  in  dental  sacs  which  are  situated  in 
tlie  ^mi<i.  Superficially  they  are  covered  by  the  submucous  connective 
tissue  and  the  mucous  membrane :  the  dental  sacs  rei^t  in  depressions  in 
tile  alveolar  process  of  the  jaw.  The  tooth  grows  in  length  mainly  as  the 
raull  of  the  calcification  of  its  roots,  and  being  thus  fixed  below,  it  pushes 
apward  towards  the  mucous  membrane.  This  growth  undoubtedly  goes 
OD  i&teadily  from  birth  until  the  tooth  pierc^^  the  gum. 

The  deciduous  or  milk  teeth  are  twenty  in  number.  The  time  at 
wf  Mppear  is  ftubject  to  considerable  variation  even  under  normal 

coti .  The  following  is  the  order  and  the  average  time  of  appear- 

of  tlie  different  teeth : 


<|rite  vide  wiattoM  m  bodi  ttdai  al  tht 

Ukmjmumf^  ma»  ia  tbe  diitan^  iBemben  irf  m  InBiI j  the  tceCh  sre 
•pi  to  flfppar  at  alMHit  the  mam  ^mt.  I  kaov  noe  indj  ib  vliich  »o 
km  Uma  three  menhen  of  Ikm  ■iccwi^  genentioM  were  bora  wilk 
teiili,  aad  in  iimmI  of  the  other  aMnben  the  ^nt^  teeth  eppeared  ia  the 
ifcM  or  ikNirth  BumtL  The  order  iaiAich  tte  teeth  eppeer  ii  mnoh 
more  nqpder  than  the  tiaie  of  their  appeanaee^  Slight  TuktioBs  are 
exoeedia^r  eotaraoa,  bat  marioed  trregnlarities  in  the  order  of  the  appetr- 
aaoe  of  the  laetb  are  the  rule  in  idiotie  ehildren  or  theee  mBmsg  tmm 
rilghler  nsental  defects. 

The  teeth  ma^j  pierce  the  gam  withoat  aoj  local  iDamfeetatioii&  Yerj 
ffeqaeotlj^  howerisr,  jast  before  a  tooth  oomee  throogfa  there  is  noticed  a 
loderate  evelUttg  and  redoesa  of  the  maooue  menbraoe  of  the  gum  oTex* 
lying  it,  and  to  a  slight  degree  this  may  affect  the  geneial  macoos  mem- 
htaoe  of  the  montk  Thi«  coaditioQ  may  be  accompanied  by  a  little  fret* 
falneii  and  tnereiied  ealiTatioTi,  or  both  of  these  may  be  entirely  wanting. 
These  lymptoms  nsually  disappear  when  the  tooth  haa  pierced  the  gam. 
The  cymptoma  of  difficult  dentition  will  be  didcossed  in  connection  with 
Uiaenaai  of  the  5f  oath. 

lafimta  may  be  bom  with  teeth  ;  this  is,  however,  an  exceedingly  rare 
ocearrenoe.  It  ta  almost  iuTariablj  one  of  tlie  lower  central  incisors  that 
ia  preaent.  In  case  this  interferes  with  nursing,  or  if  it  is  very  loosely 
attached  to  the  gam,  it  should  be  extracted,  but  under  other  circumstances 
it  should  be  allowed  to  remain,  since,  if  it  is  removed,  a  second  tooth  is 
not  likely  to  appear  in  its  place  in  the  first  set  It  is  not  at  all  uocommon 
for  the  finit  t^th  to  appear  in  the  fourth  month-  Such  teeth,  in  my 
experience,  do  not  usually  differ  in  character  from  those  appearing  later, 
unlmM  they  are  in  children  who  are  syphilitic.  Syphilitic  children  are 
rather  prone  tn  oarly  dentition,  and  under  such  circumstances  rapid  and 
early  demy  b  likifly  to  take  pUce.  Nursing  infants  are,  as  a  rule,  a  little 
earlier  in  thuir  dentition  than  those  artigcially  fed. 

Ilrhiy<*rl  d<*ntitinTi  in  URimlly  due  to  rickets.  However,  in  many  healthy 
infrtliU  no  treth  n]\\KniT  k'ftjre  the  tenth  month;  and  I  have  occasionally 
HiM«n  thi^  fir^i  onrn  at  tliirlL^on  months  in  those  who  seemed  j:»erfectly 
hHillli)'  iind  **ljowcd  no  other  evidence  of  rickets.    On  the  other  hand,  it 
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is  by  no  means  invariable  that  dentition  is  late  in  rachitic  children. 
The  latest  dentition  is  seen  in  cases  of  cretinism.  In  such  children  it 
is  not  rare  for  the  first  teeth  to  appear  as  late  as  the  eighteenth  month. 
I  have  seen  one  child  two  years  old  with  but  two  teeth.  As  a  rule, 
dentition  and  ossification  of  the  bones  of  the  head  go  on  in  a  corre- 
sponding manner;  where  one  is  early  the  other  is  likely  to  be  rapid,  and 
conversely. 

Provided  an  infant  is  well  nourished  and  thrives  properly  for  the  first 
six  or  eight  months,  the  eruption  of  the  teeth  is  likely  to  go  on  steadily 
after  this  time,  even  though  the  child  may  later  have  chronic  indigestion 
or  suffer  from  extreme  malnutrition  from  any  cause  excepting  rickets. 
If,  however,  the  symptoms  of  malnutrition  date  from  birth,  dentition  is 
almost  invariably  delayed.  It  is  often  a  matter  of  very  great  surprise  to 
see  children  who  are  markedly  emaciated  as  a  result  of  chronic  indiges- 
tion or  ileo-colitis  and  yet  go  on  cutting  their  teeth  regularly.  I  once 
had  under  my  care  a  delicate  infant  of  sixteen  months,  whose  body  length 
was  twenty-eight  inches  and  whose  weight  was  less  than  nineteen  pounds 
— almost  exactly  what  they  had  been  eight  months  previously — and  yet 
he  had  thirteen  good  teeth. 

Eruption  of  the  Permanent  Teeth. — The  first  to  appear  are  the  first 
molars,  which  usually  come  in  the  sixth  year,  and  hence  the  name  six- 
year-old  molars,  which  is  applied  to  them.  These  appear  posterior  to  the 
second  molars  of  the  first  set.  The  following  table  from  Forchheimer 
gives  the  average  time  of  the  appearance  of  the  second  teeth : 

First  molars 6  years. 

Incisors 7  to   8     " 

Bicuspids 9  "  10     " 

Canines 12  "  14     •• 

Second  molars. 12  "  15     « 

Third  molars. 17  "  25     " 

The  incisors  and  canines  replace  the  corresponding  teeth  of  the 
first  set.  The  eight  bicuspids  take  the  place  of  the  eight  molars  of  the 
first  set.  The  molars  of  the  permanent  set  appear  back  of  the  bicuspids, 
room  being  made  for  them  by  the  growth  of  the  jaw.  As  they  grow 
and  push  upward  they  cause  atrophy  of  the  roots  of  the  first  teeth, 
and  gradually  cut  off  their  blood  supply,  so  that  they  loosen  and 
fall  out. 

The  place  of  dentition  as  an  etiological  factor  in  the  diseases  of  in- 
fancy will  be  considered  in  the  chapter  on  Difficult  Dentition. 


CHAPTER  m. 
PECULIARITIES  OF  DISEASE  IN  CHILDREN, 

In  many  particulars  diseaBe  in  children  differs  from  that  of  later  life. 
These  differences  relate  to  etiology,  pathology,  symptomatology,  diagno- 
sis, and  prognosis.  The  greatest  contrast  to  adult  life  is  presented  by  in- 
fancy and  early  childhood.  After  seven  years,  children  in  their  diseases 
resemhie  adults  more  than  they  do  infants. 

ETIOLOGY. 

1.  Inlisritance  is  an  important  factor.  The  disease  most  frequently 
transmitted  directly  is  syphilis.  Occasionally  tuberculosis  and  other  in- 
fectious diseases  have  been  conveyed  directly  from  the  mother  to  the 
child*  In  CAses  where  no  distinct  disease  is  transmitted,  children  may 
inherit  from  parents  constitntional  tendencies,  or  a  diathesis  which  may 
manifest  itself  in  infancy,  or  in  some  cases  not  until  later  childhood* 
Under  this  head  we  may  place  the  influence  of  rheumatism,  gout,  the 
Tarious  neuroses,  and  possibly  alcoholism  and  insanity.  In  consequence 
of  these  conditions  in  parents,  the  child  may  inherit  no  definite  disease, 
but  simply  a  vitiated  constitution. 

2.  Malformalioiis  must  be  considered,  particularly  in  the  first  two 
years  of  life.  The  most  important  of  these,  from  a  medical  standpoint,, 
are  those  of  the  heart,  brain,  and  kidney.  The  various  malformations  of 
the  mouth,  nose,  bladder,  rectum,  and  genital  organs  belong  more  particu- 
larly to  the  domain  of  surgery. 

3.  The  Difteasei  or  Accidents  Connected  with  Birth. ^Some  of  these  are 
distinctly  traumatic,  like  the  meningeal  haemorrhages.  A  very  large  class 
arc  the  infectious  processes  in  the  newly  horn.  Infection  usually  takes 
place  through  the  umbilical  wound,  more  rarely  through  the  skin  or 
mucous  membranes.  This  class  includes  pyaemia,  with  its  varied  lesions 
in  the  brain,  lungs,  and  serous  membranes,  erysipelas,  ophthalmia,  and 
tetanus.  In  the  class  of  infectious  diseases  may  also  be  included  many  of 
the  varieties  of  pulmonary  and  intestinal  diseases  in  the  newly  born,  and 
probably  also  some  of  the  ha^morrhagic  affections. 

4.  Conditions  Interfering  with  Proper  Growth  and  Development — 
These  are  among  the  largest  etiological  factors  in  the  diseases  of  infancy. 
They  are  improper  food  or  feeding,  un hygienic  surroundings,  and  neglect* 
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These  maj  cause  specific  diseases,  like  rickets  or  scurvy,  or  may  lead  to  a 

condition  of  general  maluutritiou  or  marasmus.     In  this  wa}^  they  become 

most  important  predisposing  factors,  in  infancy,  to  the  acute  diseases  of 

tthe  gastro-enteric  tract,  and  later  in  childhood,  to  functional  nervona  dia- 


5.  Infection, ^Th is  has  already  been  mentioned  as  an  important  factor 
in  diseases  of  the  newly  born.  The  number  of  diseases  in  later  life  di- 
f  rectly  traceable  to  this  is  very  large,  and  is  constantly  increasing.  Under 
this  head  should  be  included  not  only  the  well-known  classes  of  infectious 
and  contagious  diseases,  but  also  a  very  large  number  of  varieties  of  infec- 
tion which  aa  yet  haTo  not  been  differentiated,  and  the  nature  of  which 
is  but  imperfectly  understood. 

SYMPTOMATOLOOr  AND  DIAGNOSIS. 

In  older  children  the  symptoms  of  disease  are  very  much  the  same  as 
in  adults,  and  similar  methods  of  examination  may  be  employed.  What 
is  really  peculiar  to  children  belongs  especially  to  the  first  three  years  of 
life,  before  speech  has  developed.  During  this  period  the  chief  and  al- 
most the  sole  reliance  of  the  physician  must  be  upon  the  objective  signs 
of  the  disease.  It  is  not  so  much  that  diseases  in  early  life  are  peculiar, 
as  that  the  patients  themselves  are  peculiar. 

Two  fundamental  facts  are  always  to  be  kept  in  mind  :  First,  that  the 
common  pathological  processes  are  comparatively  few,  being  chiefly  of 
the  gastro-enteric  tract,  the  lungs,  and  the  brain,  but  that  the  variations 
in  clinical  types  are  almost  endless;  the  second  is,  that  in  infants,  on 
account  of  the  susceptibility  of  the  ner^^ous  system,  functional  derange- 
ments are  often  accompanied  by  very  grave  symptoms,  and  may  even 
prove  fatal  in  twelve  or  twenty-four  hours,  or  there  may  be  speedy  and 
complete  recovery  after  very  alarming  symptoms*  In  many  of  these 
casf«  the  symptoms  are  so  indefinite  that  an  exact  diagnosis  is  impossible 
during  life,  and  even  the  autopsy  may  throw  but  little  light  upon  them. 
At  the  bedside  it  is  of  great  assistance  to  the  physician  if  he  can  keep 
in  mind  the  most  frequent  forms  of  acute  disease  that  are  likely  to  be 
met  with.  In  the  first  group,  including  those  which  are  very  common, 
may  be  placed  acute  indigestion  and  ileo-colitis,  bronchitis,  pneumonia, 
pharyngitis,  and  tonsillitis;  in  the  second  group,  including  those  which 
art  not  quite  so  common,  may  be  placed  otitis  and  the  acute  infectious 
diseases — measles,  scarlet  fever,  diphtheria,  influenza,  and  malaria;  in 
thatliird  group,  including  the  rarer  forms  uf  acute  disease— meningitiB, 
lilbercQlo»its,  rheumatism,  and  diseases  of  the  kidneys.  Under  all  circum* 
•laiic««s  the  season,  and  the  nature  of  the  prevailing  epidemic,  if  one 
axiats,  are  to  be  considered. 

In  the  examination  of  a  sick  infant  quite  a  different  method  is  to  be 
foUowed  from  that  pursued  with  adults.  Much  information  is  to  be  gained 
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from  a  history  ctirefully  takon  from  an  intelligent  motber  or  imrse,  and 
much  more  from  a  clo:*c  observaUon  of  the  child,  whether  asleep  or 
awake,  quiet  or  crying. 

The  History. — In  view  of  the  fact  that  but  little  iDformadnn  can 
be  had  from  the  patient,  none  at  all  in  most  eases,  it  is  important  to 
obtain  from  the  Jiiother  or  nurt^e  as  full  and  complete  information  as 
possible,  A  good  histor)'  careful  I  y  obtained  from  an  intelligent  mother 
or  nurse,  puts  the  physician  in  possession  of  a  fund  of  information 
about  t!ie  patient  which  is  of  the  greatest  value,  not  only  in  arriving 
at  a  diagnosis  in  the  illness  for  which  he  is  considted,  but  is  exceed* 
ingly  lielpful  in  the  future  management  of  the  child.  He  may  thus 
know  the  individual  pe<.uliarities  and  special  pathological  tendencies. 
The  laity  attach  great  importance,  and  justly  so,  to  advice  from  the 
physician  who  '*'  knows  the  child's  constitution."  Such  a  history  ghould 
be  taken  at  the  first  opportunity  after  the  physician  is  placwl  in  charge 
of  a  child,  and  with  note  liook  in  hand,  or  lialf  its  value  w^ill  he  lost, 

Familif  Hutorif. — This  should  begin  with  the  parents,  going  farther 
back,  if  possible,  in  many  cases  of  hereditary  disease.  One  must  know 
regarding  tuberculosis,  syphilis,  rheumatism,  or  alcoholism,  the  gen- 
eral vigour  of  constitution  and  physical  condition  of  both  father  and 
mother.  Health  during  pregnancy  and  previous  miscarriages  are  im- 
portant facts  in  the  mother's  history.  One  should  know  the  number 
of  other  children  living  and  their  general  health,  the  number  dead  and 
from  what  causes.  A  knowledge  of  the  surrinmdings  in  which  the  child 
has  lived  may  be  necessary  to  appreciate  the  chances  of  exposure  to 
tiil>ercnlosis,  malaria,  and  many  other  forms  of  infection. 

Padtufs  Previous  Ilklory, — This  should  begin  with  birth.  One 
should  inquire  whether  the  child  w^as  premature  or  born  at  term,  regard- 
ing the  character  of  the  labour,  whether  natnral  or  instrumental,  tedious 
or  complicate*!,  the  condition  and  vigour  of  the  child  at  birth,  primary 
respirations,  early  convulsions,  and  the  nutrition  during  the  early  days. 
Next  the  methods  of  feeding  should  lie  taken  n\> — bow^  long  entirely 
and  how  long  partly  breast  fed,  the  date  of  weaning  and  the  form  of 
artificial  feeding  then  employed.  If  the  patient  is  an  infant,  and  the 
problem  presented  is  one  of  its  nutrition,  all  the  reliable  data  relating 
to  the  feeding  should  be  obtained,  even  to  the  minutest  detaiL  This 
may  be  wearisome  and  consume  time,  but  in  no  other  w^ay  can  one  appri> 
ciate  the  conditions  present.  The  l)est  idea  of  the  child*s  growth  and 
development  may  be  obtained  from  a  weight  rt^cord  if  one  has  been 
kept.  If  not  available,  one  must  depend  upon  general  statements  as 
to  how  the  child  thrived  at  dilTerent  periods.  The  date  of  the  appear- 
ance of  the  first  teeth  and  the  time  and  the  order  in  w^hich  the  teeth 
came,  are  significant.  The  general  muscular  development  may  be  best 
determine*!  by  learning  when  the  child  could  first  hold  the  head  erect, 
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eit  alone  upon  tlie  fltwr,  l>ear  the  weight  upon  the  feet,  creep  or  walk 
'alone;  the  mental  development,  by  learning  as  to  early  recognition  of 
mother  or  nur&e,  knowing  the  hottle,  underBtanding  the  meaning  of 
words,  speaking  in  words  or  sentences.  The  muscular  and  mental  devel- 
opment of  a  normal  child  during  tlie  first  two  years  is  a  subject  with 
which  the  physician  should  he  familiar  if  he  would  detect  early  those 
differences,  often  slight  at  this  age,  in  children  whose  development  is 
backward  owing  to  cerebral  lesions. 

All  previous  attacks  of  acute  illness  of  whatever  character  should  be 
noted »  particularly  the  id f tactions  di sea sesr— measles,  scarlet  fever^  diph- 
theria, i}ertnssis,  and  influenza— with  dates  and  details  as  to  duration, 
severity*  and  complications,  One  should  learn  whether  the  child  is  espe- 
cially prone  to  disorders  of  digestion  or  those  of  the  respiratory  system. 
Under  the  former  head  are  included  early  difficulties  in  feeding,  acute 
attacks  of  indigestion,  diarrhcea,  or  dysentery,  also  chronic  disturbances 
of  tire  stomach  or  bowels;  under  the  latter  head,  frequent  catarrhal  colds, 
earache  or  otitis,  catarrhal  croup,  bronchitis,  pneumonia,  or  pleurisy. 
Other  points  to  be  investigated  relate  to  attacks  of  tonsillitis,  operations 
for  the  removal  of  hypertrophied  tonsils  or  adenoids,  and  previous  dis- 
orders of  the  nervous  system.  In  infants,  particularly  important  are 
extreme  restlessness,  insomnia,  convulsions,  attacks  of  night  terrors; 
in  those  who  are  older,  hysterical  manifestations,  epilepsy,  or  chorea. 
Finally,  one  should  know  the  date  of  successful  vaccination.  Inquiry 
shimld  also  Ije  made  concerning  any  recent  exposure  to  infection  in  the 
commimity,  school,  or  home. 

Present  lUnesti. — One  should  first  note  the  chief  complaints  as  stated 
by  mother  or  nurse.  It  is  important  to  obtain  as  definite  statements  as 
possible  as  to  the  time  when  the  child  was  quite  well,  and  whether  the 
onset  of  the  illness  was  abrupt  or  gradual,  and  with  what  particular 
sjinptoms.  In  all  digeiitive  disorders  one  should  know  exactly  concerning 
the  child's  food  at  the  time  of  the  onset,  its  quantity,  character,  and 
preparation;  also  any  recent  change  in  diet»  the  presence  or  absence  of 
vomiting,  and  the  condition  of  the  bowels,  whether  loose  or  constipated, 
the  frequency  and  character  of  the  stools.  General  questions  as  to 
whether  the  bowels  are  regular  or  the  stools  normal  are  of  no  value,  sinee 
the  informant  often  is  not  capable  of  judging  correctly. 

N'ervous  s^nnptoms,  like  the  others,  should  be  elicited  in  response  to 
direct  questions  regarding  sleep.  restle?!sness,  moaning,  crying  out,  or 
other  evidences  of  pain,  excitcuient,  deliriimi,  or  convulsions,  or  unnatu- 
ral drowsiness.  In  any  acute  illness  other  important  symptoms  are  fever, 
sweating,  dyspncea,  cough,  hoarseness,  nasal  discharge,  and  the  amount 
land  composition  of  the  urine. 

The  Examination. — With  infants,  quite  a  different  method  should  be 
followed  from  that  pursued  with  adults.    It  may  well  begin  with : 
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General  Inspeciion, — What  is  learned  in  this  way  will  depend  almodi 
entirely  upon  the  acuteness  of  observation  of  tlie  physician,  but  ranch 
that  is  of  value  can  be  ascertained  before  the  clotliing  is  removed  for  the 
physical  examination  by  simply  watching  the  patient,  whether  asleep  or 
awake«  for  several  minutes.  In  acute  diseai*e,  the  following  points  should 
be  noted  especially : 

1.  Nutrition  and  general  development:  whether  the  child  is  well 
nourished  or  the  features  pinched  and  wasted. 

2.  The  facial  expression  r  whether  it  is  bright  and  intelligent  or  dull 
and  stupid,  peaceful  or  anxious,  quiet  or  dii*tiirbed,  and  whether  the 
features  are  contract etl  from  time  to  time,  as  if  from  pain. 

3.  The  character  of  the  respiration:  wlietlier  it  is  rapid  or  slow,  easy 
or  diflficult;  whether  there  is  nasal  obstruction,  as  indicated  by  snoring 
and  mouth-breathing,  suggesting  in  infants  acute  rhinitis,  syphilis,  or 
retro-pharyngeal  abscess;  in  older  children,  diphtheria,  scarlet  fever,  or 
adenoids.  ^larked  dyspna:;a  is  uisually  accompanied  by  active  dilatation 
of  the  alffi  nasi. 

4.  The  posture:  whether  the  child  lies  upon  the  back,  side,  or  face; 
whether  I  be  head  is  drawn  back  with  general  flexion  of  the  extremities* 
as  in  meningitis. 

5.  The  nervous  condition :  whether  the  child  is  restless,  excitable,  or 
drowsy  and  aj)athetic;  if  asleep,  the  nature  of  tbe  sleep  should  be 
observed- 

6.  The  color  of  the  skin  of  the  face:  whether  pale  or  cyanotic;  and 
the  lips,  whether  fissurcil  or  excoriatoth 

7.  The  amount  of  prostration :  a  practised  eye  can  usually  tell  with 
older  children  whether  the  condition  is  grave  or  not,  but  infants  not 
infrequently  deceive  even  the  most  experienced  observer. 

8.  The  cry;  in  conditions  of  restlessness  or  irritability,  much  infor- 
mation may  bo  obtained  from  its  character.  It  is  inij>ortant,  but  not 
always  easy,  to  determine  whether  a  child  cries  from  fright,  as  at  the 
approach  of  a  stranger,  from  nervousness  or  bad  training,  from  gen- 
eral irritability  which  may  come  from  any  acute  disease,  or  from  actual 
pain.  The  cry  of  friglit  is  usually  evident »  l>e€ause  it  comes  with  the 
physician's  approach  and  ceases  when  he  goes  away.  Children  of  highly 
neurotic  parents  and  those  who  have  been  much  indulged  and  badly 
trained  will  often  cry  when  anything  out  of  the  usual  routine  occurs. 
The  cry  of  pain  may  be  very  distinctive ;  it  may  be  sharp  and  acute  and 
accompanied  by  some  attempt  at  localisation,  as  when  a  child  puts  his 
hand  to  an  inflamed  part,  but  in  infancy  the  pain  of  acute  inflammation 
is  often  indicated  only  by  general  restlessness  and  irritability.  This  is 
frequently  true  of  acute  otitis.  The  cry  of  pain  is  usually  accompanied 
by  contraction  of  the  features  and  other  evidences  of  distress. 

The  cry  of  some  diseases  is  quite  characteristic,  as  the  shorty  catchy 
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cry  of  acute  pneumonia  or  bronchitis;  the  hoarse  cry  of  laryngitis^ 
whether  catarrhal^  membranous^  or  syphilitic;  the  feeble  whine  of  ex- 
treme exhaustion  or  marasmus;  the  moaning  cry  of  intestinal  disease; 
and  the  sharp  cry  of  a  child  with  scurvy  whenever  its  bed  or  body  is 
touched. 

Measurements. — These,  though  of  greatest  value  in  chronic  diseases, 
particularly  disturbances  of  nutrition,  may  be  of  assistance  also  in  acute 
conditions.  The  important  measurements  are  the  circumference  of  the 
head,  chest,  and  body  length.  The  circumference  of  the  abdomen  is  at 
times  important,  but  varies  so  much  with  the  degree  of  distention  that 
it  is  not  significant  as  to  the  general  development.  The  measurements 
and  weight  furnish  reliable  data  which  are  not  only  of  assistance  in  the 
diagnosis  of  existing  disease,  but  if  recorded  are  useful  for  future  com- 
parison. 

In  taking  the  circumference  of  the  head  the  largest  measurement 
(over  the  occipital  and  frontal  eminences)  is  preferable.  The  measure- 
ment of  the  chest  is  usually  taken  over  the  nipples.  The  body  length 
of  infants  is  best  taken  with  a  tape  as  the  child  lies  upon  his  back  upon 
a  table  or  a  firm  bed.  For  older  children,  a  special  measuring  stick  is 
convenient. 

To  estimate  properly  the  significance  of  measurements  they  should 
be  compared  with  the  normal  averages  and  with  each  other.  It  should 
be  remembered  that  the  head  is  normally  larger  than  the  chest  until  near 
the  end  of  the  second  year ;  after  this  time,  with  a  normal  development, 
the  chest  should  be  larger.  Any  great  disproportion  between  the  size 
of  the  head  and  chest  is  suggestive  of  disease.  The  large  head  and  the 
small  chest  belong  especially  to  rickets.  The  measurements  form  impor- 
tant means  of  recognizing  early  such  abnormalities  as  cretinism  and 
achondroplasia,  the  variations  often  being  marked  before  the  other  symp- 
toms are  prominent.  One  who  forms  the  habit  of  taking  regular  meas- 
urements soon  appreciates  the  variations  from  the  normal,  and  gains 
great  assistance  from  these  data.  Such  a  record  made  from  year  to 
year  in  children  whose  development  is  in  any  way  abnormal  is  of  great 
value  in  indicating  what  should  be  done  in  the  way  of  exercise  to  correct 
faulty  conditions. 

Vital  Signs — ^pulse,  respiration,  and  temperature. — ^The  significance 
of  these  signs  is  not  to  be  measured  by  adult  standards,  since  the  suscepti- 
ble nervous  system  of  infants  and  very  young*  children  greatly  exaggerates 
their  reaction  to  all  forms  of  acute  infection. 

The  rate,  regularity,  quality,  and  tension  of  the  pulse  should  be  noted. 
In  young  children,  the  rate  of  the  pulse  is  of  less  importance  than  its 
force  and  quality.  A  slow,  irregular  pulse  is  always  significant,  and 
should  suggest  meningitis  or  brain  tumor;  an  irregular  pulse,  when 
npid,  has  no  special  significance.    The  pulse  rate  is  much  increased 
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from  slight  disturbances;  the  approach  of  the  stranger  or  the  examina- 
tion by  the  phygictan  may  cause  it  to  rise  20  or  30  heats.  In  acute 
disease,  a  pulse  rate  of  150  is  common,  and  170  or  180  is  often  seen 
where  other  symptoms  are  not  particularly  severe. 

The  nite,  depth,  and  rhythm  of  respiration  should  l>e  noted.  Tlie 
last  often  cannot  he  determined  except  hy  attentively  watching  the  child 
for  several  minutes.  In  premature  and  very  young  infants  a  rather 
marked  irregularity  may  he  seen,  often  approaching  the  Che^Tie-Stokes 
type.  It  is  not  to  he  taken  as  indicating  a  cerehral  lesion,  hut  seems 
rather  to  he  due  to  the  fact  that  the  respiratory  centre  is  not  yet  fully 
able  to  control  the  movements.  Eespiration  of  this  type  is  seen  only 
during  the  first  weeks  of  life.  Irregularity  of  rhythm  at  otlier  times 
should  suggest  cerehral  disease,  usually  meningitis.  The  respiration  rate 
is  proportionately  greater  in  infants  than  in  adults.  In  acute  diseases 
of  the  lungs  it  not  infrecjuently  rises  to  TO  or  80,  and  occasionally  it  may 
be  over  100  a  minute.  The  rate  is  generally  in  proportion  to  the  extent 
of  the  pulmonary  lesion. 

The  temperature  of  infants  and  very  young  children  should  be  taken 
in  the  rectum,  since  groin  or  axillary  temperatures  are  imtrustworthy 
and  those  in  tiie  mouth  dillicult  to  oljtain.  Immediately  after  birth  the 
temjierature  of  the  child  is  about  the  same  as  that  of  the  mother,  or  a 
little  higher.  It  falls  from  1**  to  3°  F.  in  the  course  of  the  first  few 
hours.    Boon  it  again  rises  to  98.5 **  or  09**  F. 

From  a  large  number  of  personal  obser\^ations  upon  healthy  infants, 
T  have  found  that  tlie  rectal  temperature  under  nnruud  conditions  varies 
betwe<:'n  1)8^  and  1)9.5°  F. ;  occasionally  the  range  may  he  as  wide  as 
97.5*'  to  100.5°  F.  in  apparently  f>erfect  health.  The  heat-regulating 
centre  in  the  brain  acts  only  imperfectly  in  the  young  infant,  and  slight 
causes  are  enough  to  disturb  the  temperature. 

The  temperature  in  infants  is  always  higher  than  from  corresponding 
causes  in  adults.  Moreover,  very  high  temj>cratures  may  be  met  with  in 
cases  not  serious,  and  not  infrc^juently  when  no  explanation  can  he 
found  even  after  thorough  examination.  In  such  cases  the  temperature 
seldom  remains  at  a  high  point  for  more  than  a  few  hours.  It  is  a 
continuous  high  temperature  rather  than  a  single  rise  which  is  significant 
of  disease  in  infancy.  Nothing  is  more  perplexing  to  the  young  practi- 
tioner than  the  frequency  with  which  a  high  temperature  is  seen  in 
infants  in  cases  of  comparatively  mild  illness. 

It  is  common  in  chronic  wasting  diseases,  in  delicate  infants  and  in 
those  prematurely  born,  to  find  the  temperature  one  or  two  degrees  below 
the  nonual;  95'*  and  9G*  F.  are  of  almost  daily  occurrence  in  hospitals, 
and  much  lower  ones  are  not  rare.  Daily  ohsen^ations  should  be  made 
with  the  thermometer  in  such  conditions,  just  as  in  fever. 

Puzzling  and  apparently  alarming  temperatures  are  seen  in  infants 
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MB  a  result  of  the  application  of  artificial  heat.  In  one  of  my  patients, 
an  infant  two  days  old,  a  temperature  of  107°  F.  was  caused  by  the 
clo^  proximity  of  two  large  hot-water  bags  placed  in  the  baby's  basket. 
The  younger  and  feebler  the  cliild  tlie  more  readily  aie  such  temperatures 
produced. 

MuBCular  and  Mental  Dt^velopment. — The  general  muscular  develop- 
ment is  determined  by  seeing  how  well  the  child  can  hold  up  its  head, 
ait  alone,  stand,  or  walk;  the  mental  development  in  young  infants  by 
tlie  intelligence  nf  expres.sion,  tlie  nianner  in  which  they  respond  to 
stimuli,  the  recognition  of  object.^  fright  at  strangers,  ete, ;  later  in  the 
fii^t  year,  by  the  use  of  their  hands,  their  understanding  of  speech,  and 
their  ability  to  pronounce  words. 

Local  Examina I  ion. —For  the  purpose  of  making  a  complete  routine 
examination  of  an  infant  the  entire  clothing,  with  the  exception  of  the 
napkin,  should  be  removixl,  and  the  infant  placed  preferably  upon  the 
nurse's  lap  uj>on  a  blanket.  With  older  children  the  clothing  may  be 
renioved  and  the  body  examined,  one  part  at  a  time,  but  with  all  children 
it  is  essential  that  the  examination  be  complete.  A  wann  room  is  indis- 
pcm^ble,  and  a  table  cover(?<J  with  a  blanket  in  many  respet^ts  better 
than  the  nurse's  lap,  although  the  latter  has  usually  to  be  em|jloyed. 
The  local  examination  should  be  deliberate,  the  physician  should  pro- 
ceed cautiously,  winning  the  child  by  gradual  approaches,  and  avoiding 
excitement,  force,  or  anything  wliich  may  cause  pain. 

Skin. — The  skin  should  first  be  inspected  for  eruptions,  and  it  is 
important  that  the  entire  eruption  be  examined  in  order  that  the  distri- 
bution as  well  as  the  character  of  the  le?iion  may  be  i^ecn.  It  should 
be  noted  also  whether  the  skin  is  dry  or  moist.  Marked  wrinkling  or 
lo0d  of  clastieit>'  of  the  skin  is  one  of  the  best  indications  of  loss  in 
weight.  Beds*7res  are  more  fre<|uently  seen  over  the  oceiput  than  over 
the  sacrum,  and  any  large  veins  should  be  noteth 

External  glands  should   now  be  examined,  especially  the  cervical, 

ary,  inguinal,  and  epitrocblear.     The  cause  of  a  marker!  enlarge- 

t  of  any  of  theM?  groups  should  be  sought  in  the  skin  or  mucous 
membranai  with  which  they  are  connected.  Marked  swelling  of  the 
eerrical  glands  may  indicate  early  diphtheria,  scarlet  fever,  or  a  simple 
acute  inflammation  dependent  upon  a  rhino-pharyngitis.  Enlargement 
of  the  epitroelilear  glands  is  especially  significant  of  syphilis.  General 
enlargement  of  all  the  glands  to  a  slight  degree  is  seen  in  most  cases 
of  malnutrition  and  in  many  acute  infectious  diseases. 

B€a4i. — One  should  first  note  whether  the  sutures  are  ossified,  un- 
naturAlly  open,  or  separate*!:  also  whether  the  fontanel  is  closed  or,  if 
open,  whether  it  is  depressinl  or  bulging.  Prominences  of  the  frontal 
or  psridal  regions  when  s}*tnmetrical  are  indieative  of  rickets.  Irregular 
pnnmnencea  of  a  sraaller  size,  when  present,  are  usually  syphilitic.     In 
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the  newly  bom,  a  tumour  on  the  head,  if  in  the  median  line,  may  indicate 
an  encephalocele;  if  limited  to  either  the  parietal  or  occipital  bone  it  is 
usually  a  cephalhsematoma. 

Eyes, — The  condition  of  the  conjunctiva  and  lids  should  be  noted, 
also  the  presence  of  ptosis,  strabismus,  or  other  paralysis,  but  particularly 
the  condition  of  the  pupils,  whether  contracted  or  dilated,  and  the  nature 
of  their  response  to  light.  One  should  look  also  for  the  presence  of 
corneal  ulcers  or  the  interstitial  keratitis  so  frequent  in  late  hereditary 
syphilis. 

Ears, — The  presence  of  a  discharge  may  be  recognised  by  sight  or 
by  the  odour.  In  any  acute  febrile  condition  one  should  look  for  tender- 
ness or  swelling  over  the  ear  or  mastoid. 

Nose, — The  presence  of  any  nasal  discharge  should  be  noted  and  its 
character  determined.  An  abundant  discharge  tinged  with  blood,  in 
young  infants,  should  suggest  syphilis;  in  older  children,  diphtheria;  a 
chronic  discharge,  adenoid  growths;  a  purulent  discharge  of  one  side, 
a  foreign  body. 

Mouth, — The  appearance  of  the  mucous  membrane  of  the  mouth 
and  gums  as  well  as  the  teeth  may  often  be  ascertained  by  watching 
the  child  while  it  is  crying.  It  should  be  noted  whether  the  tongue  is 
dry  or  moist,  clean  or  coated;  whether  thrush  is  present  or  any  other 
form  of  stomatitis.  If  the  gums  are  congested,  swollen,  or  haemorrhagic, 
they  should  suggest  scurvy.  The  number,  position,  and  character  of 
the  teeth  are  important.  The  general  colour  of  the  mucous  membrane 
may  be  significant  in  cases  of  cyanosis  in  congenital  cardiac  disease,  and 
extreme  pallor  of  the  mucous  membrane  in  anaemia.  On  the  mucous 
membrane  of  the  hard  palate  may  often  be  found  the  first  local  evidence 
of  scarlet  fever  in  the  form  of  a  minute  punctate  eruption,  and  on  that 
portion  of  the  cheeks  opposite  the  molar  teeth  should  be  sought  Koplik^s 
sign,  the  earliest  reliable  symptom  of  measles. 

Throat, — A  careful  examination  of  the  pharynx  and  tonsils  should 
never  be  omitted  in  any  acute  illness,  no  matter  what  other  symptoms 
may  be  present.  Not  only  tonsillitis,  but  often  diphtheria  is  overlooked 
from  a  failure  to  observe  this  as  an  invariable  rule.  A  good  light  is 
essential,  and  one  must  train  himself  to  take  in  all  the  appearances  at 
a  single  glance.  Marked  general  redness  of  the  pharynx  may  be  asso- 
ciated with  scarlet  fever,  influenza,  or  simple  acute  pharyngitis.  If  other 
sjrmptoms  are  present  pointing  to  chronic  nasal  obstruction  or  to  a 
catarrhal  process  of  the  rhino-pharynx,  a  digital  examination  should  be 
made  to  determine  the  presence  of  adenoids.  Dyspnoea  with  mouth- 
breathing  when  associated  with  difficulty  in  swallowing  should,  in  an 
infant,  always  suggest  retropharyngeal  abscess.  The  examination  of  the 
mouth  and  throat  may  wisely  be  made  the  last  step,  since  it  usually 
disturbs  a  child  so  as  to  embarrass  further  investigation. 
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Neck. — One  should  consider  the  position  in  which  the  head  is  held 
and  the  amount  of  rigidity  of  the  cervical  muscles.  Opisthotonus  may  be 
associated  with  meningitis  or  old  cerebral  palsy.  A  marked  rigidity  may 
indicate  cervical  Pott's  disease  or,  if  accompanied  by  torticollis,  may 
be  of  rheumatic  origin. 

Chest, — In  young  children  particular  importance  should  be  attached 
to  the  shape  of  the  chest.  Symmetrical  deformities  are  usually  due  to 
rickets.  Contraction  of  one  side  only  is  most  frequently  the  result  of 
an  old  empyema  or  an  extensive  interstitial  pneumonia.  Bulging  of  the 
precordial  region  is  frequent  in  cardiac  disease.  One  should  notice  also 
the  recession  of  the  soft  parts — ^intercostal  spaces,  the  suprasternal  notch, 
or  the  epigastrium;  the  amount  of  this  is  usually  the  best  means  of 
judging  the  severity  of  obstructive  dyspnoea.  Details  regarding  the  phys- 
ical examination  of  the  lungs  are  discussed  in  the  introductory  chapter 
to  pulmonary  diseases. 

Heart, — It  should  be  remembered  that  under  two  years  old  loud 
murmurs  are  almost  invariably  of  congenital  origin,  that  soft  murmurs 
at  the  base  are  very  frequently  due  to  anaemia,  and  that  acquired  cardiac 
disease  is  rare  until  after  three  years.  For  further  details  in  the  exam- 
ination the  reader  is  referred  to  the  chapters  upon  diseases  of  the  heart. 

Abdomen, — There  should  be  noted  the  presence  or  absence  of  tym- 
panites or  abdominal  tenderness,  whether  general  or  localized,  and  the 
existence  of  retraction  of  the  abdominal  walls  as  in  meningitis.  The 
size  and  position  of  the  liver  and  spleen  are  best  determined  by  palpation. 
The  lower  border  of  the  liver  is  usually  slightly  below  the  free  border  of 
the  ribs.  If  the  spleen  can  be  easily  felt  below  the  ribs,  it  is,  as  a  rule, 
enlarged.  If  it  can  not  be  felt  in  a  satisfactory  examination,  it  is  not 
suflSciently  enlarged  to  be  of  any  diagnostic  importance.  In  acute  disease 
a  large  spleen  suggests  malaria,  typhoid,  or  tuberculosis ;  in  chronic  dis- 
ease, malaria,  S3rphilis,  leukaemia,  or  anaemia. 

Spine. — The  most  frequent  spinal  curves  seen  in  infancy  are  those 
due  to  muscular  weakness.  These  disappear  by  placing  the  child  in  a 
prone  position.  Bachitic  curves  are  of  the  same  general  character,  but 
as  they  have  usually  lasted  a  longer  time  the  spine  is  less  flexible  and  the 
curve  may  not  entirely  disappear  by  change  of  posture.  An  angular 
deformity  or  even  marked  rigidity  of  the  spine  should  suggest  Pott's 


Extremities, — The  colour  of  the  skin  and  the  character  of  the  periph- 
eral circulation  should  be  noted  especially  in  pneumonia,  diphtheria,  and 
other  diseases  attended  by  weakened  heart.  Clubbing  of  the  fingers  or 
toes  may  be  due  to  congenital  heart  disease  or  to  chronic  disease  of  the 
lungs.  Desquamation  of  the  palms  or  soles  may  indicate  hereditary 
syphilis  or  scarlet  fever,  even  though  no  other  evidence  may  be  pres- 
ent.    The   finger-nails  may  give   valuable  information   in   hereditary 
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srpliQtg.  In  examiDing  the  extremities  one  should  note  especially  the 
pfcsoDce  of  tenderness?,  flacH^idity,  or  rigidity  of  muscles,  whether  tlie 
Umlw  are  wasted  or  plump,  and  the  degree  of  mui^cular  f»ower;  also  any 
abnormal  swelling  on  the  shaft  or  near  the  extremities  of  the  bones,  and^ 
finally,  the  function  of  the  joints.  A  general  rela^cation  of  the  liga- 
meaU  h  common  in  rickets  and  paral^-tic  conditions.  Flabbiness  of  the 
nsnadea  bdongs  io  malnutrition  and  rickets ;  rigidity,  if  chronic^  is  usu- 
ally indicative  of  cerebral  palsy.  Weakness  of  special  groups,  with  atro- 
phy and  flaccid  muscles,  suggests  poliorayelitis.  Acute  tenderness  of  the 
le^  in  infants  should  suggest  scurvy.  Haehitie  deformities  are  almost  in- 
rariahly  bilateral.  Tuberculous  bone  disease  affects  the  epiphyses,  while 
^|iiillk  usually  involves  the  shafts,  the  only  exception  to  this  being  the 
«pi]ilajrBeaI  separation  which  may  occur  in  the  first  months  of  life. 

The  reflexes  may  be  gomewhat  difficult  to  obtain  in  infants  and  when 
exaggerated  may  indicate  cerebral  palsy,  meningitis,  or,  as  in  tetany,  only 
an  extreme  irritability  of  the  nenous  centres  without  organic  disease. 
The  plantar  reflex  of  Babinski  has  little  signiflcance  in  infants*  and  in 
oMer  children  it  is  present  in  many  conditions.  Kemig'^s  sign  is  a  form 
el  nuaaeiilar  ^sm  almost  inTariably  present  in  cerebro-spinal  meningitis, 
but  often  aeen  in  other  diseases. 

OfmM  Organs. — Male  children  should  be  examined  to  determine  the 
presence  of  phimosis  or  of  undescended  teetielea.  Hydrocele  of  the  cord 
ia  a  frequent  condition,  and  may  be  mistaken  for  bemia.  Both  inguinal 
and  umbilical  hernia  are  very  common.  In  female  ehildien  it  should  be 
fonembered  thai  preputial  adheabna  may  be  concUeied  normal,  and  are 
aeldmn  the  cause  of  the  neiroiia  aymptooia  attrONitod  to  Ibem.  Every 
1f«ginal  dischaiye  is  significant,  and  if  purulent  should  be  examined 
btdeffiolQgically.  The  great  frequency  of  genoooceus  infections  is  not 
afipreeiaied^  and  they  may  be  found  when  Imst  expected. 

The  examinatmi  is  not  complete  without  the  inspeetion  of  the  stools, 
the  dtamioal  and  mkroecopkal  examination  of  the  mrime,  and  an  examina- 
tioa  of  the  MeedL    AU  are  mote  folly  considex^  in  special  chaotera. 


PATHOLOOT, 

Tke  pathological  proeeseea  whkli  result  fmoi  intra*Qlerine  disea^  and 
tiboee  whicii  are  couMdad  with  delifvry  are  peenltar  to  early  life*  They 
have  already  been  referred  to  in  the  scetion  %\tt  etiology.  Of  the  prooesaea 
of  eariy  life  whidi  btfin  after  bivtK  Ibe  first  in  tnffmmtj  are  those  of 
tba  omoMi  naoifaraiMa  nmltiag  fnen  the  tarioiit  fcnna  of  infection. 
h  aaauner,  it  is  the  stnoMcli  and  intestiaai  whidi  snffer  duefly;  in 
wint9,  the  le^iialoiy  trad. 

The  mmmm  naaibiaaes  are  rarvlT  the  aeel  of  priaaanr  inflammation. 
Ibt  plewm  is  addoai  the  ^eat  ot  primMf  Hmmm^  bnl  ^mrj  oAeo  in- 
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▼olred  secondarily  to  disease  of  the  lung  itself.  Affections  of  the  peri- 
cardium and  peritonsBum  are  quite  rare.  Meningitis  is  fairly  common 
both  in  the  simple  and  the  tuberculous  form. 

Diseases  of  the  lymph  nodes  (lymphatic  glands)  play  an  important 
part  in  connection  with  the  acute  diseases  of  the  mucous  membranes,  with 
many  affections  of  the  skin  and  eyen  of  the  viscera.  Acute  infection  tends 
to  excite  suppurative  inflammation,  particularly  in  infants ;  a  less  active 
process  leads  to  chronic  hyperplasia  in  the  mesenteric,  mediastinal,  and 
cervical  glands,  in  the  tonsils,  adenoid  tissue  of  the  pharynx,  etc.  The 
lymph  nodes  in  the  neck  and  thorax  are  frequently  the  earliest  seat  of 
tubercalous  deposits,  and  in  very  many  cases  they  are  the  foci  from  which 
secondary  infection  of  the  lungs,  brain,  or  joints  may  occur. 

Of  the  visceral  inflammations*  those  of  the  lungs  are  the  most  com- 

*  The  following  table  gives  in  a  general  way  a  very  good  idea  of  the  relative  f re- 
qoencj  of  diseases  of  the  different  organs  in  infancy.  It  is  based  upon  seven  hundred 
and  twentj-six  consecutive  autopsies  in  the  New  York  Infant  Asylum,  extending  over 
a  period  of  eight  years  during  my  connection  with  that  institution.  More  than  one  half 
of  the  autopsies  I  made  personally.  Of  these  children  seventy-two  per  cent  were 
under  one  year,  twenty-five  per  cent  between  one  and  two  years,  and  only  three  per 
cent  were  over  two  years.  The  institution  does  not  receive  infants  under  one  month, 
hence  the  absence  of  lesions  peculiar  to  the  newly  bom : 

Table  shoioing  principal  lesions  in  seven  hundred  and  twenty-six 
consecutive  autopsies  in  the  New  York  Infant  Asylum. 
LungM: 

Pneumonia— Primary 189 

Complicating  other  acute  infectious  diseases 112 

Complicating  other  conditions. 71 

Noted  to  be  present  in 322 

Pleurisy —     No  case  uncomplicated  with  disease  of  lungs. 

Empyema 6 

Serous  pleurisy 1 

Dry  pleurisy  in  nearly  all  the  severe  cases  of  pneu- 
monia. 

Atelectasis  (congenital) 6 

Pulmonary  abscess  (alwajrs  with  pneumonia). 7 

Pulmonary  gangrene  (always  with  pneumonia). 2 

Pulmonary  tubwcolods. 56 

Mouth: 

Noma 1 

PeritoruFum : 

Acute  peritonitis  (localised  2,  with  acute  pneumonia  and  pleurisy  2)..      4 
ESdt^9: 

Acute  nephritis  (complicating  scarlet  fever  4,  diphtheria  1,  pneumonia 
4,  measles  1,  pertussis  1,  ileo-colitis  2,  pyonephrosis  1,  apparently 

primary  5). 19 

Mali ormadoos  of  the  kidney 7 
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moi3,  it  being  rare  to  find  the  lungs  normal  at  aiitopsy  after  any  acnte 
infectious  disease  which  has  lasted  a  week.  Up  to  the  third  or  fourth 
year  of  life  the  heart  usually  escapes.  In  older  children  it  may  be 
InToIved,  as  in  adults^  in  the  rheumatic  diseaseB.  The  liver  and  spleen 
are  not  often  the  seat  of  organic  disease  in  early  life,  nor  is  serious  diseaae 
of  the  kidney  likely  to  be  met  with  excepting  in  connection  with  scarlet 
fever.  Organic  disease  of  the  brain  itself  is  rare,  as  is  also  organic  dis- 
ease of  the  spinal  cordj  with  the  exception  of  poliomyelitis.  Chronic  dis- 
eases of  the  different  viscera  are  decidedly  rare,  except  when  resulting 
from  acute  processes.  Diseases  of  the  bones  and  joints  are  common,  and 
of  extreme  importance.  They  are  usually  of  tuberculous,  less  frecjuently  of 
syphilitic,  origin*  Diseases  of  the  blood  are  quite  common,  but  as  yet 
but  little  understood.  New  growths  are  rare.  The  parts  most  frequently 
the  seat  are  the  kidney  and  the  bones*  Disorders  of  nutrition  are  ex* 
tremely  common  and  of  great  importance,  particularly  rickets  and  scurvy. 

PROGNOSIS  AND  INFANT  MORTALITY. 

The  younger  the  patient  the  worse  the  prognosis  in  all  the  diseases  of 
childhood.  Tliis  is  in  consequence  of  the  feeble  resistance  of  the  infan- 
tile organism  to  all  diseases,  particularly  those  which  are  of  an  acute 
nature.  On  the  other  band,  the  rapid  metabolism  of  childhood  makes 
it  possible  for  many  conditions  of  an  organic  nature  to  disappear  with 
time,  or,  as  the  phrase  is,  to  be  "  outgrown/'  provided  the  patient  can 
be  so  placed  that  the  general  nutrition  can  be  carried  to  the  highest 
point* 

The  accompanying  chart  (Plate  I)  shows  the  mortality  of  New  York 
ci^   by   months  during  the  three  years  from   1890  to   1892,  inclusive, 


Stomach  and  InteMines : 

Acute  iJeo-colitis,  with  or  without  gastritis 116 

Acute  gastritis  (without  intestinal  lesions) None 

Acute  diarrhceAt  diseftue  (without  gross  lesions). 73 

IntussuBception. ... 1 

E$aH: 

Pericarditis  (all  with  acute  pneumonia) , ,  ♦ . .  II 

Congenital  nmlformations ..,.,,*..  8 

Acute  or  chronic  endocarditis,. , . , . , * None 

Brain  : 

Acute,  simple,  or  purulent  meningitis  (7  with  pneumonia,  2  oerebro- 

spina!) .  * , ..,,.,. *  14 

Tiilierculous  meningitis ..*•., 11 

Acute  encephalitis.. , .  1 

Chronic  pachyraeningitia. , , . ,  5 

Chronic  simple  meningitia. *,.*.*..**. 1 

Chronic  hydrocephalus ft. 

There  were  Iwentj-six  deathji  from  marasmus  without  gross  lesions. 
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representing  a  total  mortality  of  128,136.    The  following  table  gives  for 
comparison  similar  figures  for  the  years  1898  to  1900 : 

Deaths— New  York  City, 


18B0-18Q8. 


189S-1900. 


Under  1  year. 82,916  =  26  per  cent 

1  to   2  years 10,547=  8      " 

2  "    5     "    9,794=    7       •* 

5  "  15     "    5,470=  5      " 

Orer  15  years  ..   .  69,409  =  54       " 

Total 128,136 


29,326  =  24  per  cent. 
9,012=   7      " 
7,292=   6      " 
6,922=   5      " 

71,024  =  58      " 


123,576 


Thus  about  one-fourth  of  all  the  deaths  occur  during  the  first  year 
of  life,  and  nearly  one-third  in  the  first  two  years.  The  only  age  in 
which  the  mortality  is  much  increased  in  summer  is  the  first  year. 

The  Kott  Frequent  Causes  of  Death  at  Different  Periods. — ^According 
to  the  statistics  of  Eross  from  sixteen  Continental  cities,  nearly  ten  per 
cent  of  all  infants  die  during  the  first  month  of  life.  At  this  time  the 
most  important  factor  is  congenital  debility ;  other  causes  are  asphyxia, 
infection,  congenital  malformations  of  the  heart,  intestine,  or  genito- 
urinary tract,  haemorrhages,  convulsions,  acute  diarrhoeal  diseases,  and 
pneumonia,  which  occurs  both  as  a  primary  and  a  secondary  lesion. 

Statistics  from  New  York  and  other  large  American  cities  show,  for 
the  past  ten  years,  a  gratifying  reduction  in  infant  mortality,  both  rela- 
tive and  actual.    The  following  figures  for  New  York  are  most  striking : 

Population,  Deaths,  and  Death  Rate  under  Five  Tears,  New  York  City. 


Y&UL 

Population 
nnderS 
yean. 

Deaths 
miderS 
yean. 

Rate  per 

Taia. 

Population 
under  6 
yean. 

Deaths 
under  6 
years. 

Rate  per 

1,000. 

iliii 

188,708 
194,214 
199,886 
205,728 
212,983 

18;S24 
18,684 
17365 
17,558 
18;321 

96-6 
96*2 
89-4 
85-3 
85-6 

1896 

1897 

1898 

1899.... 
1900 

216,728 
220,641 
224,736 
229,029 
233,537 

16,807 
15,395 
15.591 
14,391 
15,648 

77-5 
69-8 
69-3 
62-8 
670 

It  will  be  noted  that  the  actual  number  of  deaths  has  decreased  by 
1,500,  while  the  population  under  five  years  has  increased  by  55,000, 
and  the  death  rate  has  fallen  30  per  1,000. 

Several  causes  have  united  to  bring  about  this  result,  among  which 
may  be  mentioned :  a  wider  diflfusion  of  knowledge  in  the  matter  of  infant 
feeding  and  hygiene ;  the  fact  that  a  larger  number  of  infants  than  ever 
before  are  now  sent  into  the  country  in  summer;  that  all  infants  are 
looked  after  with  greater  care  during  the  summer,  many  agencies  being 
at  work  to  improve  their  condition.  Not  least  important  of  these  is  a  bet- 
tering of  the  milk  supply  and  .the  furnishing  of  pure  milk,  gratis,  from 
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different  centres,  together  with  a  geneml  adoption  during  hot  weather 
of  ^onie  fonii  of  milk  sterilization — a  practice  well-nigh  universal  in  the 
tenement  dit?triets.  Antitoxin  has  reduced  the  death  rate  among  older 
children.  We  find  among  rich  and  poor  alike  the  largest  number  of 
deaths  in  the  first  year  from  disease  of  the  gastro-enterie  tract  and  maras- 
mus. In  the  Keccmd  rank  are  acute  disjcases  of  the  respiratory  tract. 
All  other  causes  of  mortality  fall  far  below  these  two.  Of  the  acute 
infectious  diseases  pertussis  takes  the  first  place,  with  measles  second; 
while  tuberculosis  ranks  first  of  the  chronic  infections.  Although  rarely 
ihe  cause  of  death,  rickets  is  a  yery  important  factor  in  increasing  the 
mortality  of  other  diseases. 

During  the  second  year  the  diBeases  of  the  gastro-enteric  tract  are 
Btill  a  large  factor  in  the  death  rate,  also  the  acute  diseases  of  the  lungs 
and  the  acute  infectious  diseases,  especially  measles,  diphtheria,  and  per- 
tussis. Deaths  from  scarlet  fever  are  much  less  numerous.  General 
tuberenlosis  and  tuberculous  meningitis  are  frequent. 

Fruju  the  second  to  the  fifth  year  the  deaths  are  mainly  from  acute 
infectious  diseases— chiefly  diphtheria  and  scarlet  fever— much  less  fre- 
quently from  measles  or  pertnssis.  In  the  next  group  come  the  acute  dis- 
eases of  the  lungs,  general  tuberculosis,  and  tulxjrculous  meningitis. 

From  the  fifth  to  the  fifteenth  year  the  mortality  in  childhood  is  re- 
markably small,  diphtheria  and  scarlet  fever  being  still  in  the  front  rank 
in  point  of  frequency.  Next  come  the  acute  diseases  of  the  lungs,  simple 
as  well  as  tuberculous  meningitis,  diseases  of  the  bones,  appendicitis, 
rheumatisnu  and  cardiac  disease. 

Sudden  Death. — This  is  not  a  very  uncommon  occurrence  in  infants 
who  are  apparently  healthy.  They  are  sometimes  found  dead  in  !>ed 
under  circumstances  in  which  grave  suspicion  may  unjustly  rest  ujxrn 
the  attendants.  This  usually  hapfjcns  with  those  who  are  delicate  or 
suffering  from  raalnotritionj  especially  in  institutions  where  sudden  death 
is  by  no  means  rare.  The  most  frequent  causes  in  infants  are  the  fol- 
lowing: 

1,  Malfonndfions, — While  in  most  cases,  to  be  sure,  malformationa 
of  a  serious  nature  give  rise  to  symptoms,  they  may  be  absent,  or  may  be 
80  slight  as  to  be  overloi^'ed.  Infants  may  succumb  during  the  first  few 
days  of  life  from  mal formations  of  the  heart,  lungs,  kidneys,  stomach  or 
intestines,  and  sometimes  from  diaphragmatic  and  undjilical  hernia, 

Z.  Infernal  hmnorrhage. — This  is  chiefly  limited  to  the  first  two 
weeks  of  life.  In  the  eases  that  have  come  to  my  notice  the  cause  has 
been  rupture  of  some  subperitoneal  ha-morrhage  into  the  general  abdomi- 
nal cavity.  Such  cases  are  reported  in  the  chapter  upon  Visceral  Haem- 
orrhages in  the  Newly  Bom,  Under  these  circumstances  no  symptoms 
may  exist  until  the  occurrence  of  collapse,  with  death  in  a  few  hours, 

3.  Asphyxia  from  overlifimj. — This  is  not  very  common,  excepting 
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aioDg  the  lower  dagses,  and  is  most  frequently  due  to  intoxication  on 

de  part  of  the  raother.    Such  infants  after  death  present  the  usual  le- 

,of  death  from  asphyxia,  but  without  any  evidence  of  violence.    A 

at  writer  in  the  British  Medical  Journal  states  that  one  thousand 

ifant^  die  every  ye^r  from  this  cause  in  the  city  of  London  alone. 

4.  Aapkyxia  from  aspiration  of  food  into  the  larynx  and  trachea. — 
This  may  l)e  due  to  vomiting  or  to  the  regurgitation  of  food  during  sleep; 
in  a  ver)'  weak  infant  it  may  occur  while  awake.  This  is  usually  seen  in 
infants  who  are  less  than  a  vear  old,  and  most  of  the  reported  cases  have 
been  under  six  months.  Such  children  are  usually  delicate.  There  seems 
to  be  vomiting  with  an  attempt  at  crying,  during  which  the  food  is  drawn 
into  the  air  passages.  In  some  case.^,  as  that  reported  hy  Bemme,  a  single 
large  clot  of  milk  has  heen*found  in  the  larynjc.  In  others,  food  is  found 
in  the  larynx,  trachea,  and  large  bronchi.  Cases  have  also  been  reported 
by  Partridge  and  Parrot,  and  I  have  myself  met  with  at  least  three.  The 
infants  have  generally  been  found  dead  in  bed  within  a  few  hours  after 
feeding.  This  accident  is  more  likely  to  happen  when  an  infant  lies 
npon  its  back.  . 

6,  Asphtfxia  assodaied  with  enlarqemini  of  the  thymus. — Although 
tbaiecaaeft  are  very  imperfectly  understood,  they  are  not  rare.  I  see  two 
or  three  wu'h  year.  The  condition  is  most  frequent  in  infancy,  but  is  not 
coufinecl  to  this  period.  When  the  child  is  suffering  from  some  minor 
illness,  often  bronchitis,  severe  attacks  of  asphyxia,  sometimes  with  con- 
vulsions, may  unexpectedly  occur  and  death  soon  follow.  Or  the  first 
ttuu'k  may  not  be  fatal,  and  they  may  retnir  at  intervals  of  a  few  hours 
for  two  or  tliree  days  before  death.  Sometimes  sudden  death  follows  the 
administration  of  an  anaestlietic,  particularly  chloroform.  In  most  cases 
there  iu  found  a  general  hyperplasia  of  the  Ij^nphatic  tissues  throughout 
the  body  known  as  status  h/mphaiicits,  more  fully  discussed  elsewhere. 
The  fatal  asphyxia  has  been  ascribed  to  the  pressure  of  the  enlarged 
thymus  upon  the  pneumogastric  nerve,  the  trachea,  or  the  heart. 

<J.  Atelectasis, — In  very  young  infants  there  may  be  no  s}^iptoms  ex- 
iting malnutrition  until  sudden  death  occurs,  sometimes  with  convul- 
dhj  and  sometimes  without  any  such  symptoms.     (See  Atelectask.) 

?.  J/tfnwwtw. — In  this  class  of  cases  sudden  death  is  of  very  common 
occurrence.  These  children  are  often  as  well  two  or  three  hours  before 
dfeaih  as  for  several  weeks.  Death  frequently  occurs  at  night,  the  chil- 
dren being  found  dead  in  bed  in  the  morning*  In  some  of  the  cases  the 
exciting  cause  seems  to  be  the  lowering  of  the  temperature,  while  in  many 
no  exciting  cause  can  be  found;  the  vital  spark  simply  goes  out  after 
bnmiiig^  for  Fome  time  with  a  feeble  intensity.  In  some  of  these  caaes 
tbe  mutopdy  reveals  atelectasis,  but  in  many  ca«es  nothing  abnormal  id 
fotmd,  death  apparently  resulting  from  heart  failure. 
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8.  Convulsions  in  children  previously  showing  no  signs  of  disease. — 
Most  of  these  eases  are  seen  in  children  who  were  previously  rachitic. 
In  them  the  autopsy  shows  no  lesion  except  those  commonly  associated 
with  death  from  convulsions.  It  is  extremely  rare  for  a  cerebral  lesion 
such  as  hajmorrhage  to  produce  death  in  this  way.  In  some  of  these 
rachitic  cases  death  is  due  to  spasm  of  the  glottis. 

9.  Asphyxia  in  older  infants  and  young  children. — This  may  result 
from  the  pressure  of  a  retropharyngeal  abscess  upon  the  larynx  or 
trachea,  or  from  the  rupture  of  such  an  abscess  during  sleep  and  the 
entrance  of  pus  into  the  air  passages.  While  in  most  such  cases  other 
symptoms  have  been  present,  they  may  be  latent.  A  rare  cause  of  sud- 
den asphyxia  in  children  from  eighteen  months  to  five  years  is  pressure 
upon  the  pneumogastric  by  tuberculous  bronchial  nodes,  or  by  ab- 
scesses in  the  posterior  mediastinum  connected  with  caries  of  the  spine. 
I  have  seen  examples  of  both  the  latter.  Gibney  has  reported  a  case  of 
sudden  death  from  dislocation  of  the  upper  cervical  vertebrae  consequent 
upon  caries. 

Sudden  asphyxia  may  follow  the  ulceration  of  tuberculous  lymph 
nodes  and  the  escape  of  cheesy  masses  into  the  trachea  or  primary 
bronchi.  This  usually  occurs  in  children  from  two  to  five  years  old,  and 
many  cases  have  been  reported. 

10.  Death  after  a  few  hours'  illness,  in  which  the  chief  symptom  is 
high  temperature. — This  is  quite  a  common  occurrence.  Children  who 
are  apparently  well  may  be  taken  with  great  prostration  and  a  high  tem- 
perature, which  may  rise  rapidly  to  106°  or  even  107°  F.,  with  death  in 
from  six  to  twelve  hours,  sometimes  preceded  by  convulsions.  In  my 
hospital  experience  I  have  met  with  many  such  cases.  In  infants,  the 
most  frequent  explanation  of  these  symptoms,  as  shown  by  autopsy,  is 
acute  congestive  pneumonia;  in  older  children  it  may  be  due  to  malig- 
nant scarlet  fever  or  epidemic  meningitis ;  however,  unless  these  diseases 
arc  prevailing  epidemically  it  is  somewhat  hazardous  to  make  such  a 
diagnosis. 

It  does  not  fall  within  the  scope  of  this  chapter  to  consider  cases  of 
sudden  death  from  heart  failure  after  diphtheria,  with  pleurisy  with 
effusion,  or  with  myocarditis.    These  will  be  discussed  elsewhere. 

PROPHYLAXIS. 

There  is  no  more  promising  field  in  medicine  than  the  prevention  of 
disease  in  childliood.  The  majority  of  the  ailments  from  which  children 
die,  it  is  within  the  power  of  man  in  great  measure  to  prevent.  Prophy- 
laxis should  aim  at  the  solution  of  two  distinct  problems:  (1)  The  re- 
moval of  the  causes  which  interfere  with  the  proper  growth  and  develop- 
ment of  children;  (2)  the  prevention  of  infection.  The  fonner  can 
come  only  through  the  education  first  of  the  profession  and  then  the 
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general  public^  in  the  fundamenttil  prineiplea  of  infant  feeding  and  hj- 
giene.  This  is  a  department  which  has  received  altogether  too  small  a 
place  in  medical  education.  The  latter  must  come  through  the  profession, 
mud  through  legislation,  the  purpose  of  which  shall  be  more  rigid  quaran- 
tine, more  thorough  diainfection,  and  improved  sanitation  in  all  its  depart- 
ments. 

THERAPEUTICS. 

Treatment  in  the  diseases  of  children,  and  particularly  those  of  infants, 
is  a  difficult  subject.  Therapeutics  in  infancy  consists  in  something  more 
than  a  graduated  dosage  of  drugs.  Many  therapeutic  means  which  are 
valuttble  in  adults  are  useless  in  children,  and  many  others  which  are  of 
little  value  in  adults  are  extremely  useful  in  children.  There  is  no  doubt 
of  the  truth  of  the  statement  that  children  in  the  past  have  suffered  much 
from  overzealous  treatment,  particularly  from  drug-giving.  It  should  be 
a  fundamental  principle  never  to  give  a  dose  of  medicine  without  a  clear 
and  definite  indication.  If  this  rule  is  followed,  it  is  surprising  to  find 
how  often  medication  can  be  dispensed  with,  and  also,  in  many  cases,  how 
much  better  children  do  without  drugs  than  with  them*  A  second  rule 
is  equally  important:  never  to  give  a  nauseous  dose  when  one  that  is 
pAljitable  will  answer  the  purpose  equally  well.  This  is  no  small  matter, 
and  one  that  is  well  worth  the  physician's  careful  attention,  if  he  would 
■ooceed  in  the  management  of  sick  children.  The  simpler  prescriptions 
an  taide,  the  better.  As  a  rule,  infants  revolt  against  most  of  the  highly 
Masoned  simps  and  elixirs  which  are  used  to  disguise  the  taste  of  unpleas- 
ant doses.  Bitter  medicines  when  mixed  with  water,  are  frequently  ad- 
ministered without  the  slightest  difficulty. 

It  is  a  common  mistake  to  underestimate  the  importance  of  the  hy- 
gienic surroundings  of  the  patient,  the  value  of  good  nursing,  careful 
faediog,  and  judicious  stimulation,  just  as  it  is  to  overestimate  the  bene- 
ficial effects  of  drugs.  In  the  great  majority  of  acute  ailments  not  serious 
in  character,  for  which  a  physician  is  called,  the  patient  recovers  quite  as 
promptly  without  drugs  as  with  them.  This  does  not  mean  that  snch 
children  require  no  treatment,  but  that  the  least  important  part  of  the 
treatment  is  drug-giving,  while  the  most  important  part  is  attention  to 
iha  hygienic  matters  just  referred  to.  In  cases  of  severe  illness,  in  infants 
esptcially,  we  must  avoid  all  unnecessary  medication,  in  order  that  the 
slonuieh  may  not  be  disturbed  and  vomiting  excited.  Hence  the  impor- 
laiuss  of  relying  as  far  as  possible  upon  locuil  measures  of  treatment.  The 
tendency  to  recovery  from  all  acute  processes,  while  seen  in  adults,  is  even 
motte  striking  in  children,  where,  if  we  can  but  remove  that  which  hampers 
tbt  bodily  functions.  Nature  wiU  conduct  the  case  to  a  satisfactory  termi- 
aatioii.  TbQS^  after  an  attack  of  ordinary  bronchitis  of  no  great  severity^ 
it  it  often  seen  that  the  disturbance  of  tli9  itomm^h  and  intestines,  whicti 
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can  be  directly  traced  to  the  drugs  employed,  continiics  long  after  the 
original  disease  has  subsided,  and  is  very  nrnch  more  diflicylt  to  relieve. 
In  diseases  of  the  stomach  and  intestineB  especially  there  is  a  great  amount 
of  overmedication,  very  much  to  the  detriment  of  the  patient  In  all 
chronic  disturbances  of  nutrition — chronic  indigestion,  maluutrition,  and 
anaemia — nothiug  is  of  so  much  value  as  change  of  air  and  surroundings. 
This  is  most  striking  in  the  case  of  city  children.  With  them  it  is  a  fre- 
quent experience  that  tonics  of  every  description  are  of  little  or  no  avail, 
and  yet  immediate  and  most  marked  improvement  begins  when  the  chil- 
dren are  sent  to  the  country. 

The  tablet  triturates  have  furnished  us  with  a  convenient  method  of 
administering  many  drugs  to  children.  Those  which  are  especially  useful 
are:  calomel,  from  one  tenth  to  one  half  grain;  gray  powder  in  the  same 
doees ;  antimony  and  ipecac,  one  one- hundredth  of  a  grain  each  ;  phena- 
cetine,  one  to  two  grains;  arsenious  acid,  one  one-hundredth  of  a  grain  j 
paregoric,  lUv ;  Dover's  powder,  one  tenth  of  a  grain  ;  atropine,  one  four- 
hundredth  to  one  two-hnndredth  of  a  grain.  This  list  might  be  very 
greatly  extended. 

As  to  the  method  of  administration,  it  is  to  be  remembered  that 
seTeral  small  doses  are  more  easily  given  and  less  likely  to  disturb  the 
stomach  than  a  few  larger  ones.  This  method  of  administering  very 
many  drugs  to  children  will  be  found  extremely  satisfactory  —  e.  g., 
sodium  bromide,  one  half  grain  every  fifteen  minutes,  is  often  better 
than  five  grains  every  two  hours;  phenacetine,  one  half  grain  every  half 
hour,  is  better  than  two  grains  every  two  hours;  calomel,  one  tenth  of  a 
grain  every  hour,  is  better  for  constipation  than  a  single  dose  of  two 
grains. 

Antipyretica — The  indications  for  the  employment  of  antipyretics  in 
children  are  somewhat  different  from  those  in  adults.  It  is  to  be  borne 
in  mind  that,  where  the  cause  is  similar,  all  temperatures  in  children  are 
higher  than  in  adults.  Thus  a  simple  pharyngitis,  which  in  an  adult 
causes  a  rise  of  temperature  only  to  100°  or  101°  F.,  is  in  a  child  not  in- 
frequently accompanied  by  a  temperature  of  104°,  or  even  105"  F.  The 
height  of  the  temperature,  as  measured  by  the  thermometer,  is  not  to  be 
taken  as  the  only  guide  for  the  employment  of  antipyretics.  In  mnny 
cases  the  temperature  is  104°,  or  even  105**  F,,  and  yet  the  child  exhibits 
no  signs  of  unusual  discomfort.  Such  a  temperature  manifestly  does  not 
call  for  interference.  Again,  a  temperature  of  103°  F.  may  be  accom* 
panied  by  very  marked  restlessness  and  other  signs  of  distress  which 
may  be  relieved  by  employing  some  antipyretic  measure.  The  number 
of  cases  seen  in  practice,  of  high  temperature  apparently  from  trivial 
causes,  is  very  great  One  must  not  he  unduly  alarmed  even  by  a  very 
high  temperature  if  it  is  of  short  duration.  It  is  the  continuously  high 
temperature  which  indicates  serious  illness.     Whenever  the  temperature 
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is  found  to  be  much  above  the  normal  it  should  be  carefully  watched^ 
but  not  interfered  with  until  a  diagnosis  has  been  made^  unless  the 
symptoms  urgently  demand  it;  otherwise  the  physician  may  lose  one  of 
the  most  valuable  aids  to  diagnosis^  since  it  is  not  the  height  of  the 
temperature  but  its  course  which  is  significant.  In  many  cases  it  is  very 
important  to  know  whether  the  temperature  uninfluenced  by  drugs  is 
remittent,  intermittent,  or  steadily  high,  and  hence  the  advantage  of 
waiting  until  a  diagnosis  has  been  made  before  disturbing  the  tempera- 
ture curve.  This  is,  of  course,  not  admissible  when  the  temperature  is 
itself  a  source  of  real  danger,  which  after  all  is  seldom  the  case.  Since 
the  cause  of  a  great  many  obscure  temperatures  is  found  in  the  stom- 
ach and  intestines,  it  very  often  happens  that  a  purgative,  stomach- 
washing,  or  intestinal  irrigation  may  be  the  most  efficient  antipyretic.  In 
cases  of  moderate  elevation  of  temperature  we  need  go  no  further  than 
cold  sponging. 

The  most  reliable  antipyretic  measure  for  infants  is  the  use  of  cold. 
This  may  be  employed — 

( 1 )  As  an  ice  cap  to  the  head, — In  many  cases  of  quite  high  tempera- 
ture and  restlessness  in  infants  this  alone  will  reduce  the  temperature  one 
or  two  degrees  and  allay  the  nervous  symptoms. 

(2)  Cold  sponging. — For  this  purpose  water  about  80**  to  85**  F., 
equal  parts  of  alcohol  and  water,  or  equal  parts  of  vinegar  and  water  may 
be  employed.  In  the  case  of  infants,  all  the  clothing  except  the  diaper 
should  be  removed  and  the  child  laid  upon  a  blanket.  The  body  should 
be  sponged  for  from  ten  to  twenty  minutes,  and  then  wrapped  in  a 
blanket  without  further  dressing.  Cold  sponging  must  be  very  frequently 
employed  in  order  to  be  efficient  in  reducing  high  temperature.  Its  great 
value  in  allaying  nervous  symptoms,  even  when  the  temperature  is  not 
very  high,  is  not  sufficiently  appreciated.  Its  effect  is  often  more  satis- 
factory than  an  anodyne. 

(3)  Cold  pack, — This  is  one  of  the  simplest  and  most  efficient  means 
of  reducing  temperature  which  can  be  employed.  The  child  should  be 
stripped  and  laid  upon  a  blanket.  The  entire  trunk  should  then  be 
enveloped  in  a  small  sheet  wrung  from  water  at  a  temperature  of  100°  F. 
Upon  the  outside  of  this,  ice  may  now  be  rubbed  over  the  entire  trunk, 
first  in  front  and  then  behind.  By  this  method  there  is  no  shock  and 
no  fright,  and  any  ordinary  temperature  can  usually  be  readily  reduced. 

The  rubbing  with  ice  should  be  repeated  in  from  five  to  thirty  minutes, 
according  to  circumstances,  after  which  the  child  may  be  rolled  in  the 
blanket  upon  which  he  is  lying  without  the  removal  of  the  wet  pack. 
The  head  should  be  sponged  with  cold  water  while  this  is  being  carried 
on,  and  artificial  heat,  if  necessary,  should  be  applied  to  the  feet.  The 
pack  is  continued  from  one  to  twenty-four  hours,  according  to  circum- 
stances. 
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(4)  The  cold  bath. — The  child  is  put  into  a  bath  at  a  temperature  of 
100**  F,,  the  bath  beiDg  gradually  lowered  by  the  addition  of  ice  to  85*^  or 
80**  F.  The  body  should  be  well  rubbed  while  the  child  h  in  the  bath  and 
water  should  also  be  applied  to  the  head.  On  removal  from  the  bath,  the 
body  should  be  quickly  dried  and  rolled  in  a  warm  blanket.  The  bath  i« 
usually  continued  from  five  to  ten  minutes. 

(5)  Evaporation  baths, — The  trunk  is  closely  enveloped  in  two  layers 
of  gurgeon^s  gauze,  or  some  loosely  woven  equivalent,  which  is  moistened 
from  time  to  time  with  water  at  a  temperature  of  115**  F.,  continuous 
evaporation  being  kept  up  by  means  of  a  hand,  or  better  electric,  fan. 
The  evaporation  bath  would  seem  to  possess  some  important  advantages^  in 
the  case  of  infants  and  young  children,  in  that  it  is  more  etiicient  than 
sponging,  involves  little  disturbance  of  the  patient,  and  causes  no  shock  or 
fright.    Hot  applications  should  constantly  be  made  to  the  extremities. 

(6)  Ercial  irrigations. — These  are  easily  given,  disturb  the  patient 
Yery  little,  and  are  effective  in  reducing  the  temperature.  A  double  tube 
(see  Fig.  17),  the  in-and-out  flow  of  which  can  l>e  readily  regulated* 
should  be  employed.  It  is  best  to  use  at  first  water  at  a  temperature  of 
90**  P.,  and  gradually  reduce  this  to  70°  F.  The  irrigation  should  l>e 
continued  for  ten  to  fifteen  minutes,  or  even  longer  if  the  desired  fall  in 
temperature  is  not  obtained,  and  may  be  repeated  as  often  as  every  three 
hours. 

Antipyretic  Dmgs.^ — ^Except  in  cases  of  malaria,  quinine  should  not 
be  employed  for  the  rcnluetion  of  temperature  in  children. 

Of  the  many  coal-tar  derivatives  employed,  phenacetine  has  the  ad- 
vantage for  children  of  being  tasteless  and  causing  little  dej)ression,  but 
the  slight  disadvantage  of  practical  insolubility.  None  of  the  drugs  of 
this  group  is,  however,  to  be  employed  in  large  doses  with  the  sole  purpose 
of  reducing  the  temperature.  Their  great  value  in  p{e<liairics  consists 
rather  in  allaying  the  nervous  symptoms  which  accompany  fever,  and 
this  purix)se  can  be  accomplished  by  the  use  of  comparatively  small 
doses.  To  an  infant  of  one  year,  phenacetine  or  antipyrine  can  be  given 
in  one-grain  doses  every  hour  or  two  hours  until  the  desired  effect  is 
produced.  For  a  child  of  five  years  a  dose  of  two  grains  may  be  given 
in  the  same  manner.  When  used  as  indicated,  these  drugs  are  of  ver\' 
great  value  in  making  the  patient  more  comfortable,  in  promoting  sleep» 
and  in  allaying  headache  and  general  pains.  In  cases  of  hyperpyrexia 
they  are,  however,  much  less  certain  and  less  safe  than  the  use  of  cold. 
In  many  cases  of  mild  pyrexia  the  symptoms  are  relieved  by  the  ad- 
ministration, either  separately  or  in  combination,  of  citrate  of  potas- 
sium, hpiritus  aetheris  nitrosi,  and  liquor  ammonii  acetatis,  in  small  fre- 
quent closes. 

Stimulants, — In  spite  of  the  many  statements  to  the  contrary,  alco- 
holic stimtjfaAte  A^  irdt-^lerated  even  by  very  young  infants.    Propor- 
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tioDAtely  larger  doses  of  alcoliol  than  of  many  drugs  may  be  adminis- 
tered  to  infante;  still,  all  stimulants,  and  alcohol  in  partieular,  are  very 
greatly  abused  in  the  hands  of  many  practitioners. 

The  indications  for  the  eraplo^Tnent  of  stimulanty  are  much  the  same 
in  young  children  as  in  adults.  They  are  to  be  used  whenever  the  pulse 
ia  weak,  soft,  and  compressible,  and  whenever  tlie  general  powers  of  the 
patient  are  very  greatly  depressed.  In  most  of  the  acute  fevers  they  are 
not  to  be  given  early  in  the  disease,  and  in  many  cases  they  are  not  re- 
quired at  all.  They  must  often  be  used  very  sparingly  while  the  tem- 
jx^rature  is  high,  but  given  freely  as  man  as  it  falls.  In  many  acute 
febrile  diseases  stimulants  are  not  called  for  at  any  period.  This  is 
especially  true  of  most  cases  of  lobar  pneumonia.  The  time,  however, 
when  they  are  most  likely  to  be  needed  is  at  or  just  after  the  crisis  of 
tlie  disease,  when  for  twenty-four  hours  they  should  be  very  freely  given. 
In  l»roncho*pneunionia  they  are  more  often  rc»quired,  and  their  use 
should  be  begun  earlier.  This  is  particularly  true  of  the  bronchn-pneu- 
mooia  which  develops  secondarily  to  the  infectious  diseases.  In  all  toxic 
diseases,  such  as  diphtheria,  alco!iol  should  he  begun  as  soon  as  depressing 
•ymptonis  show  themselves,  and  continued  in  dot^es  regidated  by  the 
degree  of  prostration.  In  the  acute  gastro-enteric  diseases  the  ilepletion 
lA  often  great  and  there  is  little  absorption  of  food ;  the  patients  may 
in  certain  cases  lye  sustained  by  alcohol  for  several  tiays. 

Alcohol  is  contra*indieated  in  all  acute  febrile  processes  where  there 
is  high  temperature,  dr>^  skin,  flushed  face,  and  a  full,  strong  pulse.  In 
auch  conditions  it  is  often  injurious. 

The  method  of  administering  alcohol  is  of  no  little  importance- 
Brandy  and  whisky  are  in  most  casas  to  be  preferred  to  the  wines,  but 
not  always.  Champagne  may  be  substituted  when  spirits  are  not  well 
barne  by  the  stomach.  For  infants  under  one  year  old,  l»randy  should 
he  diluteil  with  at  least  eight  parts  of  water.  It  is  commonly  given  in 
too  concentrated  a  form.  Altogether  the  best  method  of  administration 
u>  to  determine  the  amount  to  be  given  in  every  twenty-four  hours,  have 
it  diluted  sulhciently,  and  then  administer  it  in  small  doses  at  short 
intervals.  In  this  way  vomiting  is  rarely  produced.  The  addition  of 
brandy  to  the  water  required  by  the  thirst  makes  it  less  likely  to  disturb 
the  stomach. 

The  quantity  of  alcohol  will  depend  very  much  upon  circumstances. 
An  infant  one  year  old,  for  whom  alcohol  is  indicated,  should  not  be 
given  to  begin  with  more  than  half  an  ounce  of  brandy  or  whisky  during 
the  twenty-four  hours,  and  even  in  bad  conditions  it  is  rarely  advisable 
to  give  more  than  twice  this  quantity,  except  for  a  very  short  period. 
In  children  four  years  old  double  the  amount  may  be  employed  in  the 
mrrcwponding  conditions.  Too  much  can  not  be  said  against  the  prac- 
lk%  unfortunately  with  many  practitioners  a  common  one,  of  the  reck- 
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less  use  of  alcohol  in  large  doses  in  young  ehtldreii,  I  refer  to  such 
amounts  as  six  or  eight  ounces  daily  of  brandy  or  whisky  for  children  of 
two  or  three  years  in  cases  of  pneumonia  or  diphtheria.  Little  good 
and  much  harm  is  likely  to  follow  such  therapeutics. 

Tonici, — Cod-liver  oil  stands  at  the  head  of  the  lisst  of  tonics  for  young 
children.  It  is  particularly  in  the  convalescence  after  acute  diseases  of 
the  respiratory  tract  that  we  see  its  most  striking  benefit.  It  is  also  of 
very  great  use  in  ana?mia,  and  in  a  large  nutnljer  of  children  who  are 
extremely  delicate.  In  these  patients  it  may  be  advantageously  adminis- 
tered throughout  the  greater  part  of  nearly  every  winter  season.  In  con- 
valescence after  attacks  of  gastro-enteric  disease  it  is  not  nearly  so  useful, 
and  often  must  be  withheld  for  a  long  time.  It  is  a  mistake  to  give  cod- 
liver  oil  at  any  time  when  the  tongue  is  coated,  the  digestion  poor,  and  the 
stomach  easily  disturbed.  In  the  case  of  infants,  as  a  rule,  the  pure  oil 
is  to  be  preferred  to  the  enmlsions,  but  this  is  not  always  the  case.  The 
administration  of  small  doses — ^L  e.,  ten  or  twenty  drops  of  the  oil  three 
times  a  day  continncd  for  a  long  period — is  much  l>etter  than  the  use  of 
larger  doses  for  a  shorter  time. 

A  perfect  preparation  of  iron  for  use  in  infancy  has  not  yet  been  dis- 
covered. During  the  first  few  years  all  astringent  preparations  shoultf  be 
avoided.  To  he  reeonmiendcd  are  the  vanons  |ieptonates,  the  albumi- 
nate, bitter  wine,  sweet  wine,  saecharated  carbonate,  pomate,  and  malate. 
These  are  only  slightly  constipating,  and  most  of  them  can  l>c*  given  with 
milk.  For  older  children  nothing  is  better  than  reduced  iron  or  Blaud's 
pills. 

Arsenic  is  second  only  to  iron  in  the  treatment  of  the  anfemia  of  chil- 
dren, and  in  very  many  cases  it  is  to  be  preferred  to  iron.  The  tablet 
triturates  of  arscnious  acid^  one  one-hundredth  of  a  grainy  may  be  given 
immediately  after  meal8  three  times  a  day, or  one  or  two  drops  of  Fowler's 
solution  largely  dilated  with  water. 

Alcohol  is  of  very  great  vahie  as  a  tonic  in  combination  with  some  of 
the  bitters,  either  small  doses  of  qniniue,  nux  vomica,  or  the  bitter  wine 
of  iron*  Usually  wines,  especially  sherry,  are  to  be  preferred  to  spirita, 
aUbough  some  children  take  spirits  better  When  combined  with  a  bitter 
there  is  little  danger  of  the  formation  of  the  alcoholic  habit,  even  though 
its  use  may  be  long  continued. 

Of  the  bitter  tonics,  {|uiuine  and  noi  vomica  are  easily  superior  to  all 
others. 

Opiates. — Strong  objections  have  been  urged  by  many  against  the 
employment  of  opium  in  the  diseases  of  infancy.  While  opiates  have 
no  doubt  been  abused,  tlie  fact  remains  that  opium  is  almost  as  valu- 
able a  remedy  in  the  treatment  of  disease  during  tJie  first  fiv«  years 
as  at  any  other  period  of  life.  Infants  are,  however,  peculiarly  suscep- 
tible to  the  drug,  and  relatively  much  smaller  doses  are  required    than 
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i>f  moat  medicinee.  If  the  physician  will  accustom  himself  to  the  use 
I  of  very  email  doses,  he  will  be  surprised  to  see  how  satisfactory  are  the 
[effects  produced. 

The  most  useful  preparatioDS  for  young  children  are  paregoric,  Dover's 
powder,  the  deodorized  tincture,  morphine,  and  codeine.  The  follow* 
ing  table  gives  what  may  be  considered  safe  initial  doses  at  the  different 


tone . , .  -  * 

i^rfzied  tinetur« 
FDoTcr  8  powder . .  ♦ , 
^Morphine ......... 

Codeine 


I  EUOZltll. 


m  i 

Or.  ^e 
Gr.iii, 


Smonttift. 


1  year. 


TIT,  V  to  JC 

m  i  t  o  4 
Gr  {  to  i 
Gr.  yiir 


&J9mTW. 


ITl  XXX  to  Xl 

^^,  ii  to  iii 
Gr.  ii  to  iii 
Or,  Thi  to  A 
Gr.  ^  toi 


Ordinarily  doses  like  the  above  should  not  be  repeated  oftener  than 

[©Teiy  two  hours.     In  exceptional  circumstances,  as  when  very  great  pain 

[is  present,  the  dose  maybe  given  more  frequently.     In  the  hypodermic 

'use  of  morphine  it  should  be  remembered  that  its  eifects  are  ahvays  more 

uniform  and  striking  than  when  the  drug  is  administered  by  the  mouth, 

and  the  dose  should  therefore  be  smaller.     In  every  instance  where  a  full 

I  dose  of  opium  has  been  given  the  physician  should  wait  until  the  effects 

have  subsided  before  the  dose  is  repeated. 

Anodjrnea — Chloral  is  usually  well  borne  even  by  quite  young  infants. 
In  them  it  should  never  bo  administered  by  the  mouth,  but,  on  account 
of  its  irritant  properties,  always  by  the  rectum.  After  rectal  administra- 
tion its  effects  are  usually  manifest  in  half  an  hour,  and  sometimes  sooner. 
The  rectal  dose  for  an  infant  of  one  month  is  one  grain ;  three  months, 
two  grains;  one  year,  three  to  five  grains.  It  may  be  repeated  evt-ry  two 
to  four  hours,  according  to  indications.  Other  drugs  may  replace  this 
in  most  diseases,  but  in  the  cat^e  of  infantile  convulsions  nothing  is  so 
reliable  as  chloral. 

Belladonna  is  well  borne  by  children,  and  in  larger  doses  than  most 
drugs.  A  tolerance  is  quite  readily  established.  The  eruption  is  more 
readily  produced  than  the  other  physiological  effects,  and  even  quite  small 
doses  may  be  suflicient  to  bring  out  a  very  abundant  blush.  The  parents 
abould  in*  advised  of  this  fact,  lest  undue  alarm  be  felt. 

The  drug«  classed  as  antipyretics — phenacetine,  antip}Tine,  and  anti- 
febrine — are  exceedingly  valuable  in  the  treatment  of  many  ditseases  of 
infancy  where  irritative  nervous  is^ymptoms  are  prominent.  In  many  caBcs 
they  may  advantageously  take  the  place  of  opium,  except  where  pain  is 
the  principal  symptom,  as  in  otitis  or  pleurisy.  In  all  eondition*^  where 
i  ipaim  is  a  prominent  symptom,  w^hether  of  the  krynx  or  bronchi,  or  local 
1  or  geseiml  convulsions,  antipyrine  is  especially  valuable. 
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Drugs  weU  borne  by  CMldren. — In  this  list  might  be  meDtioDed 
belladonDii,  the  bromides,  the  iodides,  chloral,  quinitie,  calomel — in  fact, 
all  mercurials — and  alcohol. 

The  drags  not  well  borne  inclade  particularly  cocaine  and  all  prepa- 
rations of  opium.  In  the  case  of  many  others,  while  the  constitutional 
effects  are  well  tolerated,  they  must  be  given  carefully  to  young  infant*, 
since  they  are  irritants  to  the  stomach.  In  this  class  may  be  mentioned 
the  salicy!at4?s,  salol,  the  astringent  preparations  of  iron,  and  the  acids. 

Connter-initanta. — These  are  of  great  value  in  a  large  variety  of  dis- 
eases. BlUiers  should  never  be  employed  in  the  case  of  infants,  and  very 
rarely,  and  never  needlessly,  in  the  case  of  older  children*  In  the  latter 
they  may  be  required  in  inflammations  of  the  ear,  of  the  joints,  or  of  the 
spine ;  they  should  never  be  applied  to  the  chest 

The  mustard  pmte  is  probably  the  most  satisfactory  means  of  pro- 
ducing quick  counter-irritation  over  a  large  surface.  To  make  a  mustard 
paste :  Take  one  part  powdered  mustard  and  six  parts  of  wheat  flour,  mix 
with  lukewarm  water,  and  spread  between  two  layers  of  muslin.  This 
should  be  removed  as  soon  as  a  thorough  redness  of  the  skin  has  been 
produced — in  most  cases  from  tivc  to  eight  minutes,  according  to  the 
strength  of  the  mustard  employed.  This  may  be  repeated  as  often  as 
every  three  hours,  and  continued  for  a  week  if  necessary,  without  pro- 
ducing excoriations  of  the  skin.  For  older  children  the  paste  may 
be  made  one  part  mustard  to  four  pjfcrts  flour.  In  pulmonary  diseases 
it  should  be  large  enough  to  surround  the  chest.  When  it  is  used 
to  produce  general  reaction  in  heart  failure  it  should  cover  the  entire 
trunk. 

The  muHard  pack. — The  child  is  stripped  and  laid  upon  a  blanket, 
aad  the  trunk  is  surroundeii  by  a  large  towel  or  sheet  sjittirated  with 
mustard  water.  This  is  made  as  follows  :  One  tablespoonf ul  of  mustard 
to  one  quart  of  tepid  water.  In  thia  a  towel  is  dipped,  and  while  drip- 
ping wound  around  the  entire  body.  The  patient  should  then  be  rolled 
in  the  bhuiket.  Tliis  pack  may  be  continued  for  ten  or  fifteen  minutes, 
at  the  end  of  which  time  there  will  usually  be  a  very  decided  redness  of 
the  whole  body.  It  may  be  repeated  accordiivg  to  indicafciona.  Where  it 
is  desired  to  produce  a  general  counter-irritation,  the  mustard  pack  is  not 
quite  as  efficient  as  the  mustard  bath,  but  it  has  the  advantage  in  causing 
much  less  disturbance  to  the  patient.  The  mustard  pack  is  useful  in  the 
condition  of  collapse  or  of  great  prostration  from  any  cause  whatever,  in 
convulsions,  and  in  cerebral  or  pulmonary  congCBlion. 

The  turpeniine  stupe  is  made  by  wringing  a  piece  of  flannel  out  of 
water  as  hot  as  can  be  borne  by  the  hand.  Upon  this  is  sprinkled  ten  or 
fifteen  drops  of  the  spirits  of  turpentine.  The  stupe  is  then  applied  to 
the  body  and  covered  with  oiled  silk  or  dry  flannel  It  is  useful  chiefly 
in  abdominal  pains  or  inflammations,  but  in  infancy  must  be  carefully 
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watched  or  Tesication  will  be  produced.  For  continuous  use  it  is  not  so 
valuable  as'  the  mustard  paste. 

Stimulating  linimenis  containing  turpentine  and  other  irritants  are 
useful  in  inflammations  of  the  chest,  although  less  reliable  than  the  mus- 
tard paste.  One  of  the  mildest  and  most  useful  preparations  is  camphor- 
ated oil.  Another  is  olive  oil  four  parts  and  turpentine  one  part.  These 
may  either  be  rubbed  upon  the  surface,  or  a  piece  of  flannel  may  be  satu- 
rated with  them  and  then  applied  to  the  skin.  The  old-fashioned  spice 
bag  is  useful  in  many  cases  where  a  very  mild  counter-irritant  is  desired 
over  the  abdomen. 

Local  blood-letting. — ^Leeches  are  often  useful  in  arresting  acute  in- 
flammations of  the  mastoid  or  middle  ear.  They  may  also  be  applied  to 
the  praecordium  in  acute  pneumonia  with  signs  of  failure  of  the  right 
heart,  viz.,  great  dyspnoea  and  cyanosis.  In  robust  children  even  vene- 
section may  be  employed  with  advantage  for  the  above  indications. 

Dry  cups  are  useful  even  in  young  infants,  to  relieve  acute  pulmon- 
ary congestion.  From  four  to  six  cups  may  be  applied,  and  the  eflfect 
may  be  continued  by  the  application  of  the  mustard  paste.  Wet  cups 
should  never  be  used  for  young  children. 

Poultices  are  useful  in  local  inflammations  about  the  glands  of  the 
neck,  the  joints,  and  in  cellulitis  in  various  parts  of  the  body.  They 
are  indicated  in  pulmonary  diseases  in  which  there  is  great  pain,  as  in 
pleurisy  or  in  pleuro-pneumonia.  In  bronchitis  and  in  broncho-pneu- 
monia their  prolonged  use  is  objectionable  on  account  of  their  weight. 
Better  effects  can  generally  be  produced  by  hot  fomentations  and  coun- 
ter-irritation. Ground  flaxseed  is  the  best  material  for  poultices.  This 
should  be  mixed  with  boiling  water  until  the  proper  consistency  is 
reached,  when  the  poultice  should  be  put  into  a  bag  of  muslin.  The 
poultice  should  be  covered  with  oiled  silk  or  flannel,  so  that  it  will  retain 
its  heat  as  long  as  possible.  To  be  of  value,  poultices  must  be  applied 
hot  and  changed  frequently. 

Hot  fomentationB  are  more  cleanly  than  poultices  and  much  more 
easily  changed.  One  of  the  best  means  of  applying  them  is  by  a  piecie  of 
spongio-piline  wrung  from  water  as  hot  as  the  hand  can  bear.  Where 
this  can  not  be  obtained,  a  large  piece  of  flannel  may  be  used  in  the  same 
way,  covered  with  cotton  batting,  and  then  with  oiled  silk.  This  method 
of  using  hot  fomentations  is  exceedingly  satisfactory  for  applications  to 
the  extremities. 

Cold. — Cold  is  useful  in  all  forms  of  inflammation  of  the  eyes  and 
brain.  In  inflammation  of  the  cervical  lymph  glands  and  of  the  joints 
it  is  of  undoubted  value,  but  its  advantage  over  heat  is  questionable.  The 
effkriency  of  both  cold  and  heat  in  these  cases  depends  largely  upon  the 
method  of  application.  Sometimes  in  pleurisy  much  greater  relief  is  ob- 
tained from  the  use  of  an  ice  bag  to  the  chest  than  from  hot  applications, 
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but  this  is  not  the  general  experience.  The  treatment  of  pneumonia  by 
the  application  *>f  the  ice  bag  to  the  chest  has  raany  advocates,  although 
in  my  own  hands  it  has  not  yielded  the  results  claimed  for  it.  It  is 
admissible  only  in  lobar  pneumonia,  and  here  chiefly  in  older  and  stronger 
children.  The  application  nf  wdd  in  young  or  very  delicate  children 
should  l>c  made  willi  caution  in  all  inJlammations  of  the  respiratory  tract. 

Cold  ia  beat  applied  to  the  head  by  an  ice  cap  made  like  a  helmet;  an 
ordinary  rubber  or  flannel  bag  filled  with  ice  may  answer  the  purpose. 
The  rubber  coil  filled  with  ice  water  is  also  an  excellent  method.  For 
inflamed  glands  or  Joints  the  ice  bag  should  be  used ;  for  the  eyes  cold 
compresses  changed  every  minute. 

The  Hat  Pack. — All  clothing  is  to  be  removed  and  the  child*8  body 
covered  with  towels  wrung  from  water  at  a  temperature  of  from  100**  to 
110**  F.,  after  which  the  body  should  be  rolled  in  a  thick  blanket.  These 
hot  applications  may  be  changed  every  twenty  or  thirty  minutes  until  free 
perspiration  ia  produced,  which  may  be  continued  as  long  as  necessary. 
This  is  mainly  useful  in  nra^mia. 

The  Hot  Bath,  like  the  mustard  pack  or  the  mustard  bath,  may  bo 
used  to  promote  reaction  in  casea  of  shock  or  collapse.  The  patient  s^hould 
be  put  into  the  bath  at  a  temperature  of  100"*  F*,  the  wat4ir  b^ing  gradu- 
ally raised  to  105'',  or  eveu  to  110^,  but  rarely  above  this  point  The  body 
should  be  well  rubbed  while  the  patient  is  in  the  bath.  A  thermometer 
should  be  kept  in  the  water  to  see  that  the  temperature  does  not  go  too 
high*    During  the  batb>  in  most  cases,  cold  should  be  applied  to  the  head. 

The  Hat-Air  or  Vapour  BatL-^All  the  clothing  should  be  removed 
and  the  patient  laid  upon  the  bed  with  the  bedclothing  raised  above  the 
body  ten  or  twelve  iuchea^  and  sustained  by  means  of  a  wicker  support. 
The  bedel  nth  ing  should  be  pinned  tightly  about  the  neck,  so  that  only 
the  head  is  outride.  Beneath  the  bed  clothing  hot  vapour  is  introduced 
from  a  croup  kettle  or  a  vapourizer.  This  will  usually  induce  free  per- 
spiration in  fifteen  or  twenty  minutes.  It  may  be  continued  from  twenty 
to  thirty  minutes  at  a  time.  Instead  of  vapour,  hot  air  may  be  intro- 
duced in  the  same  way.  The  air  space  about  the  body  is  indispensable. 
The  vapour  huth  is  applicable  chiefly  to  cases  of  uraemia* 

The  Mustard  Bath. — Four  or  five  tablespoon fuls  of  powdered  mustard 
should  be  mixed  for  a  few  minutes  with  one  gallon  of  tepid  water.  To 
this  should  be  added  four  or  five  gallons  of  plain  water  at  a  temperature 
of  100*^  F-  The  temperature  of  the  bath  may  be  raised  by  the  addition  of 
hot  water  to  105 "^  or  110''  F.  if  desired.  Nothing  is  more  efficient  than 
the  hot  mustard  bath  for  a  general  derivative  effect  in  bringing  the  blood 
to  the  surface  in  cases  of  shock,  collapse,  heart  failure  from  any  cause,  or 
in  sudden  congestion  of  the  lungs  or  brain.  The  bath  should  not  usually 
be  continued  for  more  than  ten  minutes.  If  necessary,  it  may  be  repeated 
in  an  hour* 
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The  Bran  Bath-— Put  one  quart  of  ordinary  wheat  bran  in  a  bag  made 
of  coarse  m  it  si  in  or  cheese  cloth  and  place  tliis  in  four  or  five  gallons  of 
water*  The  bran  bag  should  be  frequently  squeezed  and  moved  about 
iiDtil  the  bath  water  resembles  a  thin  porridge.  It  may  be  of  any  tem- 
perature desired,  but  usually  about  90"^  to  95"*  F,  is  best.  A  bran  bath  is 
of  great  value  in  cases  of  eczema,  excoriations  about  the  buttocks,  or  in 
other  cases  where  the  skin  is  very  delicate,  and  plain  water  seems  to  irri- 
tate it. 

The  Tepid  Bath  may  be  given  at  a  temiieratnre  of  95''  to  100°  F.  It  is 
Tery^  useful  in  many  conditions  of  excitement  or  extreme  nervous  irrita- 
bility.    To  induce  sleep  it  is  often  more  efficient  than  drugs, 

The  Cold  Sponge  or  Shower  Bath  should  be  given  in  the  morning 
before  breakfast,  and  in  a  warm  room*  The  child  sliould  stand  in  a 
foot  tub  containing  warm  water  enough  to  cover  the  feet,  then  a  large 
■poDge  holding  about  a  jiint  of  water  at  a  temperature  of  from  40°  to  60^ 
F-  should  be  squeezetJ  three  or  four  times  over  the  chest,  shoulders,  and 
spine  of  tlie  child,  the  skin  being  rubbed  meanwhile.  The  bath  should 
not  hi0t  more  than  half  a  minute.  It  should  be  followed  by  a  brisk  rub- 
bing until  a  thorough  reaction  is  estiiblished.  This  is  very  useful  at  all 
•g«B,  but  a  particularly  valuable  tonio  in  delicate  children.  It  may  be 
oaocl  in  those  only  eighteen  months  old.  Not  the  least  of  the  beneficial 
maltjs  is  the  full  expansion  of  the  lungs  from  the  strong  cry  which  the 
bath  asoally  excites.  In  younger  infanta  a  cold  plunge  may  be  sub- 
etitated.  This  should  be  merely  a  single  dip  of  the  en  lire  body  in 
water  at  a  temperature  of  50^  to  60"^  F.  In  order  that  benelicial  effects 
shall  follow  the  cold  plunge  or  cold  sponging,  a  good  reaction  must  be 
eslahliahed.  If  children  lack  suffi- 
dent  vitality  to  secure  this,  and  if 
they  remain  pale,  pinclied,  and  blue 
for  some  time  after  the  bath,  it 
must  be  discontinueil  altogether, 
or  water  of  a  higher  temperature 
used. 

Kasal  Spray.— This  may  be  either 
of  an  acjutHius  or  oily  solution.     For 
the  oil  spray  an  atomizer  similar  to 
thai  shown    in    the    accompanying 
cot  should  be  employed.     It  is  valu- 
able in  esses  of  dry  catarrh,  where  there  is  a  formation  of  crusts  in  the 
Qoss.    A  fariety  of  oils  may  be  used  in  the  spray,  albolene  being  per- 
haps m  satislaelory  as  any.     Fig.   8   showa  an   efficient  atomizer   for 
ilboleiia 

There  are  a  good  many  forma  of  hand  atomizers  to  be  found  in  the 
narfcet  for  the  production  of  an  aqueous  spray.     For  a  cleansing  nasal 


Fio.  8.— Albolene  ttomli^r. 
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spray,  Dobelfs  solution,  Sellers  solution,  Listerine  ten-per-cent  solution, 
or  a  twu-per-eent  solution  of  twric  acid  may  be  used. 

Nasal  Syringinir. — Iri  cases  of  considerable  nasal  obstmction  and  in 
tbe  iiiorr  sf  rious  afFwtions  of  tlie  rhino-pbarynx,  only  the  syringe  can  Ije 
eonsiderwl  an  efficient  means  of  cleansing  the  cavity. 

The  fountain  syringe  has  tlie  advan!a;ie  of  l>eing  easily  regulated 
as  to  the  forue  employed,  this  bein|r  detenu ined  by  the  height  at  which 
the  bag  is  suspended  above  the  l>ed.  For  ordinary  purposes  an  eleva- 
tion of  one  or  two  feet  is  sutlicient,  and  rarely  is  a  greater  pressure 


Kio.  9.— NabaI  fiyriiige. 


than  three  feet  advisable.  The  last  is  desirable  when  a  thorough 
flushing  of  the  rhino-pharynx  is  required.  The  position  of  the  patient 
is  the  same  as  tliat  shown  in  Fig.  10.  The  danger  of  forcing  fluid 
into  the  middle  ear  h  greatly  lessened  if  the  patient  keeps  the  mouth 
wide  open. 

Where  a  snialler  amount  of  fluitl  is  sutlicient  a  piston  syringe  may 
be  emplfiyed.  This  should  be  suiall  enough  to  be  easily  worked  with 
one  hand.  It  should  have  a  soft  rubber  tip,  to  prevent  injuring  the 
nasal  mucous  membrane,  and  the  tip  should  lx»  large  enough  to  till  the 
nostrih  The  best  piston  syringe  for  nasal  use  is  shown  in  Fig.  9,  This 
is  made  either  of  glass  or  hard  rubber,  and  fultils  all  the  conditions 
mentione<J.  It  is  e^isy  of  action,  can  be  readily  clean^,  and  hold:* 
al>out  half  an  ounce.  The  same  syringe  should  not  be  used  for  more 
than  one  patient,  unless  it  has  been  very  thorouglily  disiufocted.  In  hos- 
pitals, and  even  in  private  practice,  nasal  syringes  are  fre<|yent  carriers 
of  infection. 

Either  of  two  positions  may  be  used  in  nasal  syringing.  In  diph- 
theria, scarlet  fever,  or  any  constitutional  disease  attended  by  great 
depression,  the  child  should  not  be  removed  from  the  bed.  The  syring- 
ing may  h**  done  by  a  single  nurse,  who  stands  at  tbe  head  of  the 
bed,  alternately  syringing  the  right  and  left  nostril,  turning  the  head 
from  side  to  side  (see  Fig.  10).  The  other  method  is  to  hold  the  child 
erect  on  the  lap,  with  the  head  inclined  somewhat  forward,  the  sjTing- 
ing  being  done  by  a  second  pjcrson  standing  behind.  In  either  position 
the  childs  arniB  and  hands*  should  be  securely  pinioned  to  the  sides  by 
a  eheet.  To  make  sure  that  the  rhino-pharynx  has  been  reached  the 
water  should  return  through  the  opposite  nostril  or  the  moutli.     When 


tit  Iho  pharynx  is  to  be  rearhff1»  tlip  nozzle  is  used  as  a  tongue  rlepressor* 
This  ihould  lie  placed  at  the  angle  of  the  mouth  betww-n  the  hack  (eeth. 
The  chilli  ithouM  Im^  \\M  in  the  sit  ling  posture,  with  the  head  inclined 
Ibnnrd.    Onlj  bland  Bolutions  ehould  Ix?  employed. 
L  ^ 
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InhalatioES.— Thcie  are  of  very  great  utility  in  all  affectiong  of  the 
respimtory  tract.  To  be  eflicient,  the  patient  shoiilil  he  put  iimier  a  tent. 
A  Butisfactory  tent  may  bo  nia<1e  by  erecting  a  T-shaped  jjieee  of  wood  at 
the  head  and  foot  of  the  crib  and  throwing  over  this  a  large  sheet  folded 
and  pinned  at  the  corners.  Another  method  is,  to  stretch  a  cord  around 
the  top  of  each  of  the  foor  posts  of  the  crib,  or  simply  from  the  centre  of 
the  head  piece  to  the  centre  of  the  foot  piece;  the  sheet  should  be  used  as 
in  the  first  instance.  A  very  good  tent  may  be  improvised  by  throwing  a 
large  sheet  over  an  open  umbrella.  Instead  of  an  ordinary  cotton  sheet 
one  of  rubber  cloth  may  be  used.  For  hospital  ose  I  have  found  it  con- 
venient to  have  a  rubber  cover  made  to  fit  closely  over  the  top  of  the  crib 
to  be  used  for  inhalations.  The  better  the  tent  the  more  satisfactory  are 
the  resnlta  from  inhalations. 

Inhalations  may  be  in  tlie  form  of  vapour  or  spray.  The  apparatus 
employed  may  be  the  croup  kettle,  the  vapourizer,  or  the  steam  atomizer. 
As  aU  of  these  are  used  with  alcohol  lamps,  innumerable  accidents  from 
fire  have  occurred  with  them.  Patients  and  nurses  should  always  be  cau- 
tioned regarding  this.  The  ordinary  croup  kettle  is  a  clumsy  affair  and 
especially  likely  to  be  the  cause  of  accidents.  In  Fig,  11  is  shown  one 
of  an  improved  pattern,*  which  possesses  the  advantages  both  of  the  ordi- 
nary croup  kettle  and  of  the 
vapourizer.  The  base  has  been 
weighted^  to  prevent  the  appa- 
ratus being  eaaily  upset  The 
pail  is  low,  wdiich  fact  also  contributes 
to  its  stability.  It  is  provided  with  a 
safety  alcohol  lamp,  the  flame  of  which 
can  be  regulated  by  a  screw.  The 
himp  holds  enough  alcohol  to  bum 
from  five  to  six  houra.  This  kettle 
may  be  used  to  produce  simple  vapour, 
or  vapour  from  lime  water,  or  a  medi- 
cated vapour  may  be  employed.  If  the 
latter  is  desired,  the  substance  to  be  va- 
pourized  is  placed  on  a  sponge  held  in 
the  expansion  of  the  spout.  The  kettle 
should  be  filled  with  hot  water  before 
using.  It  should  be  placed  upon  the 
floor  or  a  low  box  beside  the  crib,  so  that  the  end  of  the  spout  is  just  in- 
side thfc  tent  at  a  level  with  the  surface  of  the  bed. 

The  vapourizerf  (Fig.  12)  is  one  of  the  most  satisfactory  means  of 


Fio.  U.— The  aullior^  croup  kottle. 
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I  obtaining  medicated  inhalations     The  boiler  is  half  filled  with  water,  and 
the  substance  to  be  vapaurized  is  placed  upon  a  sponge  which  lies  on  a  per- 
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forated  diaphragm  placed  at  the  top  of  the  boiler,  so  that  all  the  steam 

genemted  in  the  boiler  passes  through  it. 

Tbe  steam  atomizer  is  shown  in  Fig.  13.     For  frhis  no  tent  is  rerjuired. 

It  should  be  placed  about  one  and  a  hitlf  or  two  feet  from  the  patient*8 

face,  and  the  clothing  protected  by  a  rubber  sheet.     This  i&  very  efficient 

where  steam  or  vapour  of  lime  water  are  used,  but  is  not  to  be  advised  for 

oirbolic  acid,  cr€»osate,  etc. 

Oiled-silk  Jacket. — In  all  forms  of  acute  pulmonary  inflammation  this 

form  of  ItKral  application  has  largely  supplanted  the  time-honoured  poul- 
'  licei»  both  in  hospibil  and  in  private^  practice.     It  keeps  the  skin  at  a  uni- 
form temperature,  maintains  a  moderate  degree  of  counter-irritation,  and 

gives  the  patient  a  great  deal  of  comfort.     The  jacket  consists  of  three 

layers — an  outer  one  of  oiled 

silk,  an  inner  one  of  cheese 

doth  or  light  flannel,  and  a 

middle  one  of  cotton  batting 

or  wool.  The  middle  layer 
I  should  be  half  an  inch  in 
'  Ihidoicss.     The  purpose  of 

llu*  lining  is  to  keep  the  cot- 
i  ton  in  ]>osition.  Fig.  14 
I  shows   the   pattern  of  the 

jacket.    It  is  gi*nerally  made 


Fio.  14.— Fattem  for  oUed-oUk  Jacket 


in  two  pieces,  each  of  which  should  be  about  twelve  inches  wide  and  twelve 
indiei  long  for  a  child  of  one  year.  These  are  sewed  together  along  one 
bofder  and  lapped  at  the  othf^r,  where  it  is  secured  by  safety  pins.  A 
riy  made  jacket  will  last  two  weeks. 
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8tomach*Waaiiiiig  consists  in  the  introduction  of  water  into  the  stom- 
ach through  a  flexible  catheter  or  Btomach  tube  and  then  Biphoning  it 
out.  It  was  introtJuced  into  general  practice  among  infants  by  EpstelOi 
of  Prague.     To  Seibert  (New  York)  is  due  the  credit  of  bringing  the 

subject  prominently  before  the  minds  of 

the  medical  profession  in  America,     It  is 

one  of    the   most   valuable    therapeutic 

measures  we  possess.     Stomach- washing 

has  been  employed  almost  daily  for  the 

past  twelve  years  in  the  hospitols  with 

which    1  am   connected,  during   which 

period    the    stomach    has    been    washed 

many   IhousjxrKl    times.        No    accident 

whatever  lias  occurred,  and  the  operation 

may   be    considered    entirely   free   from 

danger;    in  fact,  it   is   difficult    to   pass 

^^y^.  the   tube  anywhere  else   than   into   the 

^^^^^  oesophagus.     The  amount  of  prostration 

^M^  n^J*y  be  compared  to  that  of  an  ordinary 

W^  ,  attack  of  vomiting. 

I  m  The  apparatus  for  stomach- washing 

\  M  ^s   very  simple  {Fig.  15).     There  is  re- 

^L  ^^  quired  a  soft-rubber   catheter,   size   16, 

^^m^^^  American  scale  (24  French) — one  with  a 

large  eye  is  preferred;  a  glass  funnel, 
holding  four  to  six  ounces;  two  feet  of 
rubber  tubing,  and  a  few  inches  of  glass  tubing  to  join  this  to  the  cathe- 
ter. The  child  should  be  held  in  a  sitting  poature  (Fig.  IG),  the  body 
well  protected  by  a  rubber  sheet,  with  a  lar^e  basin  conveniently  near. 
The  catheter  should  be  moistened.  W'hile  the  tongue  is  depressed  with 
the  forefinger  of  the  left  hatid,  tlie  catheter  is  passed  rapidly  back  into  the 
pharynx  and  down  the  oesophagus.  It  is  important  that  the  first  part 
of  the  introduction  should  be  iis  rapid  as  possible,  for  if  the  child  begins 
to  gag  from  the  pharyngeal  irritation  the  introduction  of  the  tube  may 
be  quite  difllcult.  No  resist^ince  is  ordinarily  encountered  after  the  tube 
reaches  the  oesophagus.  About  ten  inches  of  the  catheter  should  he  passed 
beyond  the  lips.  When  it  has  reached  the  stomach  the  funnel  should  be 
raised  as  high  as  possible,  to  allow  the  escape  of  gases  almost  invariably 
present  It  should  then  be  lowered,  in  order  to  siphon  out  the  fluid  con- 
tents* If  nothing  escapes,  the  funnel  is  then  to  be  raised  and  from  two 
to  six  ounces  of  water  poured  into  it  from  a  pitcher ;  the  funnel  is  then 
lowered  and  the  water  siphoned  out  This  procedure  is  repeated  from 
four  to  ten  times,  or  until  the  fluid  comes  back  perfectly  clear.  Abont  a 
quart  of  water  is  ordinarily  used.     Various  solutions  have  been  advised 
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lor  fltraiftch-washing,  but  nothing  is  better  than  boiled  water,  uded  at  the 
IBj^Mliure  of  from  100**  to  110''  F. — the  higher  temperature  being  em- 
j  ployed  when  the  gastric  irritation  ia  very  great.  Through  the  tube  are 
miy  dificbarged  mucus  and  small  curds;  larger  ones  are  gradually  broken 
down  by  repeats  washing.  Vomiting  may  be  induced  by  overdistendiog 
Ihe  stomach  with  water*  If  there  is  great  thirst  there  is  often  an  advan- 
tage in  leaving  one  or  two  ounces  of  w^ater  in  the  stomach.  To  this  water 
it  ia  at  times  beneficial  to  add  lime  water. 

Stomach-washing  in  its  application  is  practically  limited  to  children 
under  two  and  a  half  years.     It  is  easiest  in  those  under  eighteen  months. 
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OliildliMt  of  three  years  and  over  are  usually  so  much  alarmed  and  struggle 
■0  ffolently  as  to  make  it  ditlicult  and  undesirable. 

The  indications  for  stomach-washftg  are :  (1)  Acute  gastric  indiges- 
timSt  either  with  or  without  persistent  vomiting*    Here  the  purpose  is 
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simply  to  clear  the  stomach  of  its  irritating  contents,  and  a  single  wash- 
ing may  be  sulKcient*  (2)  Chronic  indigestion  attended  with  great 
produotion  of  gastric  mucus,  and  sometimes,  though  rarely,  by  dilatation 
of  the  stomach.  In  these  cases  daily  washing  is  required  for  a  consider- 
able period.     (3)   Poisoning. 

Gava^. — Oavage  consists  in  the  forcible  introduction  of  food  into  the 
stomach  by  a  tube  passed  through  the  mouth.  The  same  apparatus  is 
employed  as  in  stomach-washing,  and  the  method  h  similar,  with  the 
exception  that  for  gavage  the  child  should  be  placed  flat  upon  the  back, 
the  head  being  steadied  by  an  assistant.  In  older  children  a  mouth-gag 
is  often  necessary.  After  the  tube  !ias  entered  the  stomach  the  funnel 
should  l>e  raised  to  allow  the  gas  to  escape.  The  food  is  then  poured 
into  the  funnel ;  as  soon  as  it  has  disappeared  the  tube  is  tightly  pinched 
and  quickly  withdrawn,  to  prevent  food  from  trickling  into  the  pharynx, 
since  this  is  often  a  cause  of  vomiting.  In  young  infants,  after  remov- 
ing the  tube,  it  is  well  to  keep  the  jaws  separated  by  the  fingers  for  a  few 
moments  to  prevent  gagging.  If  the  food  is  regurgitated  this  usually 
hapf)ens  at  once.  It  may  then  Ix^  introduced  a  second  time.  After  feed- 
ing,  the  child  should  be  kept  absolutely  quiet  upon  the  back. 

In  cases  where  a!!  the  food  is  given  by  gavage  the  interv^al  between 
feedings  must  be  considerably  longer  than  under  other  circumstances. 
The  food  given  should  be  either  wholly  or  partly  predigested,  since  diges- 
tion in  these  eases  is  usually  feeble.  The  stomach  should  be  washed 
before  each  feeding,  in  order  to  remove  mucus  and  to  be  sure  that  it  is 
empty  before  the  meal  is  given. 

Gavage  is  valuable,  as  already  indicated  in  connection  with  the  incu- 
bator, in  the  management  of  premature  infants  and  after  certain  opera- 
tions upon  the  mouth  and  neck.  It  is  also  useful,  lirst,  in  the  case  of  very 
.  young  infants,  who,  suffering  from  severe  malnutrition,  can  not  l>e  in- 
duced to  take  food  enough  to  sustain  life ;  secondly,  in  many  acute  dis- 
eases, particularly  in  septic  cases  where  the  child  will  not  readily  take  the 
necessary  food,  as  in  diphtheria,  scarlet  fever,  typhoid,  pneumonia,  etc.; 
thirdly,  in  many  cases  of  cerebral  disease  where  food  is  refused  on  account 
of  delirium  or  coma;  and,  fourthly,  in  uncontrollable  vomiting,  as  tirst 
suggest t*d  by  Kerley. 

Gavage  is  a  very  simple  procedure  and  one  which  a  nurse  can  easily 
be  taught.  It  is  free  from  danger,  and  in  a  great  majority  of  casas  the 
food  given  is  not  regurgitated.  In  acute  septic  cases  not  only  may  food 
be  given,  but  also  such  me<licines  and  stimulants  as  may  l>e  required, 
with  little  or  no  trouble.  The  advantage  of  gavage  over  the  continued 
coaxing  or  holding  the  nose  and  forcing  the  patient  to  swallow,  wilt  be 
at  once  apparent  to  one  using  it. 

Nasal  Feeding. — The  method  h  similar  to  gavage,  the  only  difference 
being  that  the  tube  is  passed  through  the  nose,  and  consequently  a  much 
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Jer  one  is  used.  No.  10  American  or  Xo,  10  French  scale  h  a  proper 
size.  Nasal  feeding  is  applicable  to  children  over  two  years  old,  in  wliom 
the  tube  can  seldom  be  passed  through  the  mouth  without  the  use  of  a 
gag,  and  then  only  after  much  struggling.  It  is  of  value  after  intuba- 
tioo,  traclRH>tomy,  and  other  oijcrations  about  the  throat,  also  in  some 
ca9e«  of  throat  paralysis,  espix;ially  after  diphtheria. 

brigation  of  the  Colom.^ — By  irrigation  of  the  colon  is  meant  the 
flujihing  of  the  entire  large  intestine  by  fluids  injei'ted  high  up  through 
m  catheter  or  rectal  tube.  Very  rarely  indeed  do  the  injected  fluids  pass 
bi*yond  the  ileoK*«Pcal  valve. 

The  apparatus  required  for  irrigating  the  colon  is  a  fountain  syringe, 
five  or  SIX  feet  of  fuIiIkt  tubing,  and  a  flexible  rectal  l^bc  or  soft-rubber 
caibeter — No.  2G  or  27,  French  scale,  being  preferred.    Keiup's  double- 


Fio»  17. — Kemp'ft  tube. 


current  tube  of  hard  or  flexible  rubber  (Fig.  17)  is  of  great  advan- 
tage. The  child  U  placed  upon  the  back,  witli  tlie  thighs  tlexed  and  the 
buttocks  brought  to  the  edge  of  the  bed  or  table.  He  shouhJ  lie  upon 
a  Kelly  pad  or  a  rubber  sheet  so  arranged  aa  to  form  a  trough  empty- 
ing into  a  large  basin  or  tub.  The  bag  containing  the  water  is  hung 
four  or  fi%^e  feet  above  the  bed.  If  a  catheter  is  used  it  is  inserted 
just  irithin  the  sphincter  liefore  the  water  is  turned  on.  As  it  flows 
the  catheter  is  gradually  pushtxl  upward  to  a  distance  of  twelve  or  four- 
teen inches.  The  water  distending  the  intestine  in  advance  of  the  cathe- 
ter usually  makes  its  introduction  quite  easy.  If,  however,  the  attempt 
ia  made  to  introduce  the  catheter  before  turning  on  the  water,  it  almost 
iDtrariably  doubles  upon  itself.  In  Fig.  IS  is  shown  the  colon  of  an  in- 
fant  of  six  months  in  position.  It  is  the  peculiar  curve  and  the  great 
l<!iigtb  of  the  sigmoid  flexure  that  make  the  introduction  of  water  difficult, 
anksa  the  tube  is  passed  quite  to  the  deseending  colon.  Wlien  this  is 
done  the  reraainder  of  the  colon  fills  with  ease ;  but  if  the  tube  is  intro- 
duced only  three  or  four  inches  the  irrigation  is  not  likely  to  extend 
befond  the  sigmoid  flexure. 

Usually  a  pint,  and  often  a  quart,  will  be  introduced  before  any  water 
rrtnnis.    This  is  an  adirantage,  since  one  can  then  be  reasonably  sure  that 
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the  upper  part  of  the  colon  liaa  been  reached.  The  water  ig  pasfied  from 
time  to  time  akiiigside  the  catheter,  often  with  considerable  force.  At 
least  a  gallon  of  water  should  be  oaed  for  a  single  irrigation.  The  wash- 
ing should  be  continued  nntil  the  water  returns  quite  clean.  Geatle 
kneading  of  the  abdomen  should  be  continued  during  the  irrigation,  par- 
ticularly the  early  part  of  it,  to  facilitate  the  passage  oi  the  water  into  the 


FiQ.  IS, — Colon  of  A  child  aix  niontlin  aid,  tti  pcniitloD.    (Froni  a  p}iotO|rr»ph.) 


Upper  part  of  the  colon.  At  the  end  of  the  irrigation  the  rubber  tube  is  de- 
tached and  the  water  allowed  to  escape  through  the  cntheter,  which  remains 
in  siiu.  Sometimes  as  much  as  a  pint  of  water  remains  in  the  intestine. 
This  is  usually  passed  within  half  an  hour.  As  the  irrigation  of  the  colon 
almost  inTariably  excites  active  peristalsis  of  the  lower  ileum^  this  part  of 
the  intestine  is  emptied  as  well  It  is  to  be  remembered  that  the  colon 
of  an  infant  six  months  old  will  hold  one  pint  without  distention,  and  at 
the  age  of  two  years  from  two  to  three  pints. 

Irrigation  of  the  colon  is  useful  to  clear  this  part  of  the  intestine  of 
mucus,  fsecal  matter,  undigested  food,  and  the  products  of  decompositioa. 
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It  may  also  lie  eniplo3'e<l  as  a  means  of  local  medication  in  ileo-coliti^. 
flliere  the  object  is  simply  to  cleani^e  the  intestine,  a  saline  solution^ — a 
I  te&spoonfu]  of  common  s^ilt  to  a  pint  of  water^is  preferred. 

The  temperature  of  the  water  n^d  for  irrigation  may  be  varied  ac- 
cording  to  the  special  indicaHons,  For  ordinary  purpotie?,  where  cleana- 
ing  only  Is  aimed  at,  a  temjiorature  of  from  05^  to  lUO*^  F,  seems  to  l>e 
Wli£n  the  lx>dy  temperature  is  liigh,  or  when  there  i^  much  pain, 
kA&d  straining,  cold  water  has  important  advantages.  In  ca^^es 
of  conapse  or  great  prostration  hot  injections  may  be  employed;  tliese 
should  not  be  hotter  t)ian  110*'  F.,  but  at  this  temperature  they  may  be 
n^eil  with  safety. 

Irrigation  under  most  circumst-ance^  is  required  only  once  in  twenty- 
four  hours.  WThen  it  is  employed  it  is  imfM^rtnnt  to  ui^e  a  large  quantity 
of  water.  It  must  he  done  thoroughly  to  ]>e  of  value,  and  either  by  the 
phyKiriiin  himself  or  an  experienctKi  nurse. 

Enema ta. — Simple  enemata  are  a>^eful  in  infants  and  older  children 
for  constipation.  Where  an  immediate  eifet*t  is  desired  the  most  ethcient 
is  one  containing  glycerine — c.  g.,  for  an  infant,  one  teaspoonful  to  one 
ounce  of  water.  Oil  enemata  are  useful  where  the  fsecal  mass  is  hard  and 
dry  and  ex])ellecl  with  diflicuUy.  Enemata  shoukl  always  be  given  with 
ciirf,  and  preferably  a  rubl>cr  catheter  should  l>e  attached  to  the  nozzle 
of  the  syringe- 
Nutrient  enemata  have  a  limite<I  application  in  infancy.  The  rectum 
toon  IkH'oujcs  intolerant,  and  rarely  can  more  than  three  or  four  injec- 
tions Im  given  l>efore  they  cease  to  be  retained.  The  quantity  injected 
should  be  ^matl^  rarely  more  than  one  or  two  ounces,  and  the  interval 
bfitween  injections  should  l)e  at  least  four  hours.  In  older  children  they 
may  be  used  as  in  adults.  For  this  purpose  either  completely  peptonized 
milk  or  «ome  of  the  forms  of  l>eef  peptone.^,  like  Mosquera*s  Ijeef  jelly, 
may  In*  employed.  In  giving  stimulants  in  eneumta  care  should  always 
be  taken  tliat  they  be  well  dilutcnl. 

The  administraticin  of  drugs  jn-r  rectum  is  use  fid  in  certain  eases 
wliere^  on  account  of  the  unpleasant  taste  or  vomiting,  the  administration 
by  mouth  is  diPRcult— e.  g.,  quinine  and  chloral.  As  a  diluent,  gruel  is 
preferable  to  water.  If  quinine  is  use+j,  the  bisulphate  is  the  l>est  prepara- 
tion, but  this  must  be  well  diluted.  The  temperature  of  enemata  which 
tfi^  U>  lie  retaine<i  sh«>uld  be  about  100°  F,  It  is  necessary  in  infancy  to 
the  buttocks  together  for  half  an  hour  afterwards  to  prevent  the 
^expulsion  of  the  injection. 

Hypodermic  Medication. — This  is  not  often  used  in  childhood,  but  it 
not  Im'  fiirgottt*n  that  it  is  at  times  of  the  greatest  service  even  in 
ocy.  ITic  use  of  morfihine  hypmJermically  in  convulsions,  of  mor- 
phioe  and  atropine  in  cholera  infantum,  of  strychnine  in  heart  failure, 
Ei  in  pneufnonia^  may  be  cited  as  examplez?. 
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Massage.^In  older  children  massage  is  useful  for  the  same  oonditions 

as  those  for  which  it  i.s  eiiiploywl  in  adtilts;  the  most  important  are 
anaemia,  general  malnutrition,  chorea,  and  clironic  cou^tipation.  It  is 
ntHi'es^ary  that  in  the  l>egiDninjii:  only  the  mildest  movements  of  massage 
should  lie  employed,  and  these  but  for  a  short  time. 

In  infancy  ma&sage  has  a  limited  application,  and  it  is  doubtful 
whether  it  really  does  more  than  can  be  accomplished  by  the  general 
friction  of  the  body.  This  rubbing,  either  with  the  hare  hand  or  with 
QOQOfL  butter,  or  with  some  form  of  fat,  is  useful  in  malnutrition,  in 
rickets,  and  in  wasting  diseases  where  the  circulation  is  feeble  and  the 
muiiicular  tone  low.  Cocoa  letter  is  cleanly  and  has  a  pleasant  odour,  and 
is,  1  think,  quite  as  valuable  as  the  more  commonly  employed  coil-liver 
oil,  which  is  exceedingly  disagreeable.  The  inunctions  should  be  given 
daily  after  (he  morning  bath,  before  an  open  lire.  The  rubbing  should 
be  continncd  for  fifteen  to  twenty  minutes. 

Anaeathetics.^ — As  a  general  anesthetic  for  routine  use,  ether  is  to  be 
recommt-'ridc*d  fur  children.  Its  disadvantages  can  largely  be  overcome 
by  proper  administration;  in  jxiint  of  safety  it  is  immeasurably  superior 
to  cliloroform  for  the  very  young.  The  administration  of  ether  to  young 
children  may  l>e  advantageously  preceded  by  a  few  whiffs  of  nitrous 
oxide  or  ethyl  chloride;  both,  however,  are  to  be  used  with  caution  in 
infants.  Ether  .should  be  given  slowly,  well  diluted  with  air,  and  if  use<l 
in  this  way  its  unpleasant  features  may  be  obviated.  This  ciin  Ijest  he 
accomplished  by  the  use  of  some  special  form  of  inhaler.  Ether  should 
not  be  selected  as  t!ie  anresthetic  for  patients  suffering  from  nephritis, 
bronchitis,  pneumonia,  pleurisy,  or  any  other  disease  attended  by  ob- 
strncted  respiration.     For  all  the^e  conditions  cldoroform  is  much  safer. 

The  dangers  from  chloroform  are  greatest  when  it  is  given  too  rapidly 
or  in  too  concentrated  a  form.  Both  are  e.xcc^lingly  likely  to  occur 
where  it  is  administered  to  a  struggling  child.  The  greatest  care  and 
judgment  should  be  exercisiNl  at  such  times,  or  disastrous  consequences 
may  follow.  To  prmlucc  and  maintain  the  effect  desired  with  the  mini- 
mum amount  of  chloroform  should  always  be  the  aim.  All  ana^thetics, 
but  esptvially  chlomforui,  are  dangerous  in  children  with  the  so-called 
lymphatic  diathesis.  For  I  he  removal  of  tonsils  or  adenoids,  so  often 
rtHjuired  in  such  children,  chloroform  should  not  be  employed. 

Nitrous  oxide,  while  very  u^H^ful  in  older  children,  as  in  adults,  for 
momentary  o|K<rations,  is  not  well  borne  l>y  infants.  It  produces  so  early 
and  so  dei^p  tispbyxia  that  its  prolonged  use  may  be  fraught  with  serious 
danger. 

Ethyl  chloride  is  coming  into  use  as  a  rapidly  acting  anaesthetic  for 
momentary  ojwrations,  or  preliminary  to  the  use  of  ether.  It  is  power- 
ful, and  acts  so  ([uickly  that  it  must  be  useil  with  great  caution  in  young 
children.     Only  a  small  amount  is  required. 


PART  n. 

SECTION  L 
DISEASES  OF  THE  NEWLY  BORN. 

CHAPTER  I. 
'  ASPHYXIA. 

The  lungs  in  the  full-term  foetus  are  of  a  uniform  dark  red  colour,  and 
show  very  distinctly  upon  their  surface  the  lobular  divisions.  They  are 
firm  and  solid  and  readily  sink  in  water.  The  connective  tissue  is  very 
abnndant,  and  forms  distinct  fibrous  septa,  which  stretch  through  the 
lungs  in  every  direction. 

Inflation  of  the  Inngs  begins  with  the  first  cry  uttered  by  the  infant 
as  it  is  bom  into  the  world.  The  parts  first  expanded  are  the  anterior 
borders  of  the  lungs,  then  the  upper  lobes,  and  finally  the  lower  lobes 
posteriorly.  The  superficial  lobules  are  nearly  always  expanded  before 
those  in  the  interior  of  the  lung.  The  inflation  is  sometimes  irregular, 
because  of  the  accumulation  of  mucus  in  some  of  the  bronchial  tubes. 
The  right  lung  is  frequently  stated  to  be  expanded  earlier  than  the  left 
Althongh  this  is  often  the  case,  there  is  no  uniformity  in  this  respect 
The  important  point  to  be  remembered  is,  that  the  parts  last  inflated  are 
the  posterior  portions  of  the  lower  lobes.  The  expansion  of  the  lungs  is  a 
gradual  process,  and  in  healthy  infants  it  is  probably  not  complete  much 
before  the  end  of  the-  second  day.  In  delicate  children  it  may  be  post- 
poned for  several  days,  or  even  weeks.  The  above  statements  are  based 
upon  post-mortem  observations  upon  infants  dying  from  various  causes 
during  the  first  weeks.  It  has  often  been  a  matter  of  great  surprise  to 
find  at  autopsy  oh  an  infant  two  or  three  days  old,  that  less  than  one  half 
of  the  lung  tissue  was  expanded,  although  the  child  had  breathed  well 
and  shown  no  signs  of  atelectasis.  Under  normal  conditions  at  full  term 
inflation  of  the  lung  takes  place  very  readily,  but  not  so  readily  in  pre- 
mature or  delicate  infants,  on  account  of  the  feebleness  of  the  respiratory 
muscles.  The  longer  it  is  postponed  after  birth  the  more  diflicnlt  does  it 
become,  on  account  of  the  changes  which  occur  in  the  collapsed  air  vesi- 
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cles.  The  contlition  of  the  child  in  utero  may  be  described  as  one  of 
foetiil  apnam,  its  oxjgen  being  received  and  its  carbon  dioxide  discharged 
through  tlie  placenta,  which  is  essentially  the  organ  of  respiration  at  thia 
period.  This  condition  is  intornipted  by  cutting  off  the  supply  of  oxygen 
and  the  accuni illation  of  carbon  dioxide  in  the  blood.  Which  of  these  is 
the  important  factor  in  inducing  pulmonary  respiration  hiis  been  much 
debated ;  but  the  best  experimental  evidence  seems  to  show  that  it  is  the 
want  of  oxygen  which  stimulates  the  respiratory  centres. 

Under  the  term  "  asphyxia  "  may  be  included  all  cases  in  which  pri- 
mary respiration  is  not  spontaneously  esttiblishcd  with  sufficient  force  to 
maintain  life.  Uaually  there  is  no  attempt  at  puhnonary  respiration  until 
after  the  birth  of  the  chihl,  but  it  may  occur  in  utero  or  at  any  st^e  of 
partitritinn.     Asphyxia  may  be  of  intni-nterinc  or  extra-uterine  origin. 

Etiology. — 1.  Intra- uttrins  asphyxia.  The  maternal  causes  include 
any  disturbance  of  the  placental  circulation  during  labour — anything 
which  prolongs  the  second  stage  of  labour,  convulsions,  luemorrhage,  the 
use  of  ergot  in  the  second  stage,  or,  finally,  the  death  of  the  mother.  The 
causes  relating  to  the  child  are  pressure  upon  the  cord,  multiple  winding 
of  the  cord  about  the  neck,  early  separation  of  the  placenta,  and  pressure 
upon  the  brain.  If  the  respiratory  stimulus  comes  before  the  birth  of 
the  child,  the  effort  at  respiration  may  cause  the  entrance  into  the  month 
and  air  passages  of  amniotic  fluid,  mucos,  blood,  meconium,  etc. 

3»  Extra-uierine  asphyxia.  This  condition  is  a  much  less  common 
one-  It  arises  from  causes  quite  apart  from  those  above  mentioned,  and 
depends  upon  malformations  or  intra-uterine  disease  of  the  organs  of 
respiration,  circulation,  or  of  the  brain.  It  may  be  secondary  to  an  injury 
of  any  of  these  organs  received  during  parturition.  It  is  also  seen  in  pre- 
mature infants,  where  it  depends  upon  the  feeble  development  of  the  nerve 
centres  and  respiratory  muscles  and  upon  the  soft,  yielding  chest  walls. 

LesionB.^lTi  infants  dying  of  intra-uterine  asphyxia  there  are  seen 
the  usual  changes  found  in  death  from  suffocation,  together  with  the  effecta 
of  attempt.H  at  breathing  in  utero.  There  is  general  congestion  of  all  the 
viscera,  particularly  of  the  bmin  and  its  meninges,  the  liver,  and  the  lungs. 
Tliey  may  show  small,  punctate  hicmorrhages,  and  occasionally  large  ex- 
travasations. Blood  or  bloody  serum  may  be  found  in  any  of  the  serous 
cavities.  The  right  heart  is  overdistended  with  dark,  soft  clot«,  and  the 
blood  generally  is  more  fluid  than  normal  The  lungs  may  contain  no 
air,  hut  more  frecjuently  there  are  small,  scattered  areas  in  which  lobular 
inflation  has  taken  place.  If  the  child  has  lived  several  hours  there  are 
larger  areaa  of  expanded  lung,  especially  in  the  upper  lobes,  and  these 
may  even  be  emphysematous,  if  artificial  inflation  has  been  employed. 
In  the  mouth,  nose,  larnyx,  and  even  as  far  as  the  finest  bronchi,  there 
may  be  found  aspirated  materials — amniotic  fluid,  blood,  mucus,  or  me* 
oonium.     In  ejtra-uterine  asphyxia  there  are  organic  changes  in  the  via* 
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ccra — malformations  of  the  lungs  or  tbe  he^irt^  intra-iiterine  pneiimonia 
or  pleuritic  effusion,  malformation  of  the  diaphragm  and  sometimes  of 
the  brain* 

Symptotu — Under  normal  conditions  the  newly-born  infant  begins  at 
anoe  to  scream  and  to  use  its  limbs,  the  purplish  colour  of  the  skin  giving 
place  in  a  few  roomente  to  a  rosy  pink.  In  the  first  degree  of  asphyxia — 
asphyxia  lirida — the  child  is  deeply  cyanosed.  Either  no  attempt  what- 
ever is  made  at  respiration,  or  it  is  superficial  and  repeated  only  at  long 
interrab*    The  pulse  is  slow,  full,  and  strong.    The  vessels  of  the  cord 

distended.  Muscular  tone  is  preserved,  and  also  cutaneous  irritability, 
thai  with  the  application  of  almost  any  kind  of  external  stimulus,  respi- 
ration is  excited  and  the  symptoms  disappear. 

In  the  second  degree— asphyxia  paUida — the  picture  is  quite  a  diiTerent 
ane.  The  face  is  pale  and  death*like,  though  the  lips  may  still  be  blue. 
The  heart's  action  is  weak,  and  by  palpation  can  rarely  be  ft'lt  at  all.  By 
aascoltation  the  sounds  are  feeble,  irregular,  and  usually  slow.  The  cord 
b  aoft^  pale,  and  flaccid,  and  its  vessels  nearly  empty.  The  Biiliincters  are 
rolaJDed,  and  meconium  oozes  from  the  anus.  There  is  entire  loss  of  tone 
to  the  voluntary  muscles,  so  that  the  extremities  and  entire  body  seem 
]Krfectly  limp.     Cutaneous  sensibility  is  abolished.     The  extremities  are 

n  cold.  There  may  occur  a  few  short,  convulsive  contractions  of  the 
piratory  muscles,  but  these  are  without  effect  and  soon  cease.  Unless 
SQch  caaee  receive  the  most  prompt  and  efficient  treatment,  the  heart's 
actiafi  becomes  more  and  more  feeble  until  it  ceases  and  death  occurs. 
Other  caaees  are  partly  resuscitated  and  may  survive  for  a  few  hours  or 
dayi,  when  they  gradually  sink,  respiration  becoming  more  and  more 
feeble  in  spite  of  all  efforts  to  maintain  it.  Between  these  two  extremes 
all  degrees  of  severity  are  seen. 

In  extra-uterine  asphyxia  there  may  be  some  attempts  at  voluntary 
mpixmtioii  continuing  for  several  hours,  sometimes  for  a  day  or  two,  but 
Ait  may  be  inadequate  to  sustain  life. 

Dia^oeia — Almost  the  only  condition  with  which  asphyxia  is  likely 
to  be  oonfoiinded  is  cerebral  compression  from  a  meningeal  luemorrhage* 
Tbe  difficulties  in  the  case  are  much  increased  by  the  fact  that  the  two 
conditions  are  not  infrequently  associated.  It  may  then  be  impossible  to 
tell  that  in  addition  to  asphyxia,  intracranial  haemorrhage  is  present.  If  the 
bieiDorrbage  ia  extensive  and  the  asphyxia  only  moderate,  a  diagnosis  is 
pniibte  in  most  of  the  cases.  In  haBmorrhage  there  is  often  a  history  of 
iiodiit  compression  during  delivery — sometimes  the  use  of  forceps.  The 
iootaiMil  is  bulging;  there  is  coma,  and  there  may  be  paralysis.  The  re- 
i|ilrat4>ry  murmur  may  be  quite  strong  for  several  hours,  but  it  gradually 
bik  as  tbe  child  becomes  completely  comatose.  Anfemia  resulting  from 
a  luge  baifiiorrhage,  like  that  due  to  rupture  of  the  cord,  may  simulate  the 
form  of  asphyxia* 
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FrogBOsifl. — This  depends  upon  the  grade  of  asphyxia  and  the  treat- 
ment employed.  There  is  but  little  tendency  to  spontaneous  recovery  in 
any  form*  In  the  milder  cases  recovery  is  almost  invariable  with  any 
intelligent  treatment  In  the  severest  cases  the  outcome  is  always  doubt- 
ful, although  by  persistent  effort  many  that  are  apparently  hopeless  may  be 
Baved.  In  a  prognosis  as  to  the  ultimate  result,  the  frequent  complica- 
tion of  asphyxia  with  meningeal  hsemorrhage  should  always  be  kept  in 
mind.  Apart  from  this  complication  it  is  doubtful  whether  asphyxia  has 
anylhinj:  to  do  with  the  production  of  idiocy* 

Treatment — In  every  case  the  first  step  is  to  clear  the  mouth  and 
pharynx  of  mucus  by  means  of  the  finger  coverc<l  with  alisorbent  cotton. 
In  the  milder  forms  respiration  ia  usually  excited  either  by  spanking  tJie 
child  or  the  alternate  use  of  hot  and  cold  baths.  If  the  hot  bath  is  em- 
ployed, the  wattr  should  be  from  105"  to  110°  F,  and  alw^ays  tested  by  a 
thermometer.  After  a  few  moments  the  child  may  be  dipped  into  ice- 
water,  or  the  body  may  be  douched  with  it  In  the  livid  caises  relief  is 
often  afforded  by  allowing  the  cord  to  bleed  for  a  few  moments  before  liga- 
tion. The  loss  of  half  an  ounce  of  blood  is  ordinarily  sufficient.  Simply 
swinging  the  child  in  the  air  is  a  powerful  stimulus  to  respiration.  The 
above  means  will  suffice  in  the  great  majority  of  cases.  In  the  more  severe 
forms,  however,  these  are  inadequate.  There  is  no  response  whatever  to 
external  stimulation,  either  by  heat  or  mechanical  irritation.  In  these 
cases  two  methods  of  resuscitation  may  be  employed :  artificial  respiration 
and  direct  inflation  of  the  lungs. 

One  of  the  moat  widely  employed  methods  of  inducing  artificial  respi- 
ration is  that  of  Schultze*  The  infant  is  grasped  by  both  axillfe  in  Buch 
a  way  that  the  thumbs  of  the  physician  rest  upon  the  anterior  surface  of 
the  chest,  the  index  fingers  in  the  axillse,  and  the  remaining  fingers  extend- 
ing across  the  back.  The  child  is  thus  suspended  at  arm's  length  between 
the  knees  of  the  physician,  the  feet  downward  and  the  face  anterior.  The 
body  is  now  swutig  forward  and  upward,  until  the  physician's  arms  are 
nearly  horizontal.  This  producer  the  inspiratory  effort.  When  this  point 
is  reached,  an  arrest  in  the  swinging  causes  flexion  of  the  trunk,  the  head 
now  heing  ilirecttHl  downward,  the  luwer  extremities  fall  ti>ward  the  phy- 
sician utttil  the  whole  weight  of  the  body  rests  upon  the  thumbs.  In  thia 
way  expiration  is  produced,  Lusk  cautions  against  the  employment  of 
this  method  if  the  hearths  action  is  very  feeble,  as  it  may  cause  the  heart 
to  stop  altogether, 

A  method  introduced  by  Dew  has  been  extensively  employed  in  New 
York,  The  infant  is  grasped  in  such  a  w^ay  that  the  neck  rests  between 
the  thumb  ami  forefinger  of  the  left  hand,  the  head  being  allowed  to  fall 
far  backward,  the  upper  portion  of  the  back  resting  upon  the  palm  of  the 
hand;  with  the  right  hand  the  knees  are  grasped  between  the  thumb 
and  fingers,  the  thighs  resting  against  the  palm  of  the  band.    Inspiratioa 
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m  produced  by  depressing  the  pelvis  and  lower  extremities  thus  causing 
tbe  sbdominal  organa  to  drag  upon  the  diaphrugrn,  and  at  the  same  time 
gently  bending  tbe  dorsal  region  of  tlic  spine  backward.  In  expiriition 
the  movement  is  reversed,  the  head  being  brought  forward  and  flexed 
tipoQ  the  thorax,  while  at  the  same  time  tlie  thighs  are  flexed  so  as  to 
bring  them  against  the  abdomen.  The  bod}-  is  thus  alternately  folded 
opoQ  itoelf  and  unfolded  as  the  movements  are  carried  on.  If  tliere  is 
moeli  mucus  in  the  mouth,  the  movement  of  expiration  should  first  be 
made  with  the  body  completely  inverted.  This  method  k  simple,  efficient, 
and  mneh  less  fatiguing  than  that  of  Sehultze  when  it  is  to  be  nmin> 
tiioed  for  a  long  time.  It  is  also  of  great  advantage  in  that  it  can  be 
cuTied  on  while  the  child  is  in  the  hot  bath,  one  of  the  greatest  objec- 
tianfl  to  the  method  of  Schultze  being  the  loss  of  animal  heat  incident  to 
its  use. 

In  all  cases  where  artiflcial  respiration  is  used  the  flrst  movement 
ahould  be  that  of  expiration,  to  expel,  so  far  as  possible,  foreign  substances 
from  the  air  passages.  The  movements  should  be  made  from  eight  to 
tirel?e  times  a  minute,  and  not  too  forcibly,  the  child  being  kept  in  the 
hoi  bath  between  the  movements,  and  as  much  as  possible  during  them* 
As  long  as  tbe  heart  beats  resuscitation  is  possible,  and  the  case  should 
not  be  abandoned. 

Inflation  of  the  laogs  is  not  usually  of  so  much  general  value,  although 
it  ia  sometimes  successful  when  all  other  means  have  failed.  It  may  be 
done  by  the  mouth-to-mouth  method,  or  by  the  introduction  of  a  catheter 


Flo.  19*— Rlb«moQtS  lftiyiig««l  tube  for  InflAUiig  the  lungK 


into  ibt  Urnyi.  The  former  is  much  easier,  but  is  much  less  certain, 
ainee  the  air  is  liable  to  pass  into  the  stomach.  If,  however,  the  head  be 
oairied  pretty  well  backward,  compression  made  over  tire  epigastrium,  and 
tbe  nose  eloaed,  this  is  less  likely  to  occur.  The  introduction  of  a  flexible 
catheter  into  the  larynx  is  by  no  means  an  easy  matter  even  with  consid* 
efsUe  pfacUce*  The  use  of  a  sti?  catheter  is  not  so  difficult,  but  it  is  capa- 
ble of  doing  harm,  A  much  better  instrument  is  the  laryngeal  tube  of 
RibonQfit  (Pi^.  19).  This  is  inserted  like  an  intubation  tube.  By  means 
td  the  rabl>er  bag  attached,  air  may  be  forced  int4>  the  lung,  or  mucus 
aipiralcd  from  the  trachea  and  bronchi  as  may  be  desired.  In  all  these 
but  eapecially  when  the  catheter  is  used,  care  is  necessary  not  to 
loa  moch  force-    It  should  always  be  remembered  that  the  car 
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pacity  of  the  lunge  of  the  chikl  is  much  less  than  that  of  those  of  the 
physician.  Like  artificial  respirationj  inflation  is  to  be  used  in  eonneo- 
tion  with  the  external  appUeation  of  heat,  preferably  the  continuous  hot 
batk 

The  method  introduced  by  Laborde,  of  making  rh}lhmical  traction 
upon  tile  tongue  ten  or  twelve  times  a  minute  as  a  means  of  exciting  res- 
piration, is  one  of  the  most  efficient  within  our  reach.  It  may  be  resorted 
to  in  conjunction  with  other  methods,  or  used  alternately  with  them. 

In  cases  of  asphyxia  it  is  not  enough  to  make  the  child  cry.  The 
deep  respirations  must  be  made  to  continue,  for  very  often  it  happens 
that  resuscitation  is  only  partial,  and  that  the  child  after  six  or  eight 
hours  lapses  into  its  previous  condition.  All  severe  cases  require  careful 
watching  for  the  first  twenty-four  or  thirty-six  hours,  as  a  repetition  of 
the  treatment  is  often  required. 
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CONGENITAL  ATELSCTASIS. 

This  condition  is  one  in  which  there  is  a  persistence  of  the  foetal  state 
in  the  whole  or  in  any  part  of  the  lung. 

Atelectasis  is  the  pathological  condition  with  which  asphyxia  of  the 
newly  born  is  usually  associated.  In  moat  of  the  cases  the  condition  of 
atelectasis  is  completely  overcome  by  the  means  employed  in  resuscitation; 
in  some,  however,  these  means  are  only  partially  successful,  so  that  a  por- 
tion of  lung  of  variable  extent  remains  in  the  fcetal  condition.  These  are 
the  circumstances  in  which  most  of  the  cases  of  atelectasis  arise-  But 
there  are  others  in  which  there  is  no  history  of  early  asphyxia,  where  the 
primary  respirations,  although  taking  place  spontaneously,  have  not  been 
of  sufficient  force  and  depth  to  produce  full  pulmonary  expansion*  This 
usually  occurs  in  feeble  infants^  or  in  those  who  are  premature.  The 
causes  of  congenital  atelectasis  are  therefore,  in  the  main,  those  mentioned 
as  producing  asphyxia. 

Lesions. — In  cases  where  the  child  dies  during  the  first  few  days  the 
amount  of  expanded  lung  is  often  very  small,  frequently  not  more  than 
one  fourth  of  the  pulmonary  area.  The  expanded  portion  is  usually  the 
anterior  borders  of  the  upper  lobes.  This  is  often  the  seat  of  acute  em- 
physema. The  rest  of  the  long  is  still  in  the  ftetal  stat^;  it  is  of  a 
brownish -red  colour,  very  vascular,  does  not  crepitate,  and  shows  the  lobu- 
lar outlines  both  on  the  surface  and  on  section.  With  a  little  force  the 
atelectatic  lung  may  be  completely  inflated* 

If  children  have  Uved  several  months,  nearly  the  whole  of  the  upper 
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lobes  ttid  the  antyorior  portion  of  the  lower  lobes  are  nsoally  well  inflated. 
Tbeie  portions  are  either  normal  or  slightly  emphysematous.  The  pos- 
teriar  portion  of  the  upper  lobes  and  the  lower  lobes  are  almost  invariably 
the  wtt  of  the  atelectasis.  On  the  surface  even  these  portions  may  pre- 
mni  qoite  a  large  area  of  expanded  vesicles,  but  the  lobe  h  solid  to  tlie 
tcnich,  and  crepitates  but  slightly.  On  section  it  is  seen  that  only  the 
inott  superficial  part  of  the  hmg  is  inflated^  often  only  to  the  depth  of 
m  line,  while  the  interior  of  the  lobe  is  unexpanded.  Small  hiemorrhages 
are  frequently  seen  beneath  the  pleura. 

It  is  DBual  for  both  lungs  to  be  affected,  and  often ^  but  by  no  means 
uniformly,  to  about  the  same  degree*  It  is  frequently  a  great  surprise  to 
diaoorer  that  a  child  has  li?ed  two  or  three  months  without  presenting 
any  signs  of  cyanosisi  using  not  more  than  one  third  of  its  pulmonary  area. 
This  variety  of  atelectasis  eloselj  resembles  the  h}^ostatic  pneumonia  of 
delicate  infante,  and  very  often  the  two  conditions  are  associated.  It  may 
reqnin*  the  microscope  to  decide  between  them.  If  congenital  atelectasis 
has  existed  for  some  months,  there  are  usually  found  evidences  of  pneu- 
Inflation  is  not  so  easy  as  in  recent  cases,  but  with  force  the 
part  of  the  lung  can  usually  be  expanded.  The  heart  commonly 
shows  tlie  right  auricle  and  ventricle  to  be  distended  with  dark  clots,  and 
liaere  is  occasionally  found  a  patent  foramen  ovale  or  some  other  form  of 
eoogeaital  lesion.  The  liver  and  spleen  are  in  most  cases  congested,  and 
the  «pleen  may  be  considerably  enlarged.  The  mucous  membrane  of  the 
and  intestines  is  sometimes  deeply  congested. 

r — In  one  group  of  cases  the  children  are  asphyxiated  at 
birth,  but  the  attempts  at  resuscitation  have  been  only  partially  successfuL 
lough  the  patients  may  live  for  a  few  days,  there  is  cyanosis,  which 
iaally  deepens^  and  death  takes  place  from  asphyxia,  exhaustion,  or 


a  second  group  of  cases  the  infants  have  been  asphyxiated  at  birth, 

,  and  reeaacatated  perhaps  with  difficulty,  but  to  all  appearance  completely. 

They  da  not  thrive,  however,  remaining  small  and  delicate,  gaining  very 

Vide  or  not  at  all  in  weight,  and  showing  poor  circulation,  cold  extrerai- 

tiee,  and  occasionally  subnormal  temperature.     It  is  characteristic  of  these 

caaes  that  the  cry  is  nerer  loud,  strong,  and  lusty.     Some  of  them  will  not 

erjmt  alL     Sudi  children  may  live  several  weeks,  or  even  months.     There 

Biaj develop  at  any  time,  often  qnite  suddenly  and  without  assignable  cause, 

I  attacks  of  cyanosis  with  prostration.     Children  may  have  several  such  at- 

'  taeks,  which  do  not  excite  suspicion  since  they  pass  away  spontaneously* 

In  olber  caaes  the  symptoms  are  so  severe  that  they  may  result  fatally  in  a 

few  hoat%  dcalh  being  frequently  preceded  by  convulsions.    If  energetic-ally 

tnated  the  qrmpioms  may  pass  away  but,  reappearing  in  a  few  hours,  or 

again  after  a  week  or  more,  they  gradually  deepen  in  intensity  until  death 
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Two  eases  coming  under  my  obfieiration  in  the  New  York  Infant 
Asylum  in  1890,  illustrate  this  point  The  infanta  were  twins,  ten  weeks 
old  and  delicate.  Suddenly  at  night  one  child  was  taken  with  conml. 
sions,  became  deeply  cyanosed,  and  died  in  two  and  a  half  hours.  It  had 
been  sutTering  from  a  slight  attack  of  indigestion  and  diarrhoea  for  a  week 
previous,  but  apparently  was  not  seriously  ill.  The  other  twin  had  been 
on  the  previous  day  as  well  as  for  several  weeks.  Two  hours  after  the 
death  of  the  first  child  the  second  was  taken  with  simikr  symptoms,  dying 
in  a  few  hours.  At  autopsy  I  found  very  extensire  atelectasis  ioTolving 
the  posterior  part  of  the  upper  and  the  greater  part  of  both  lower  lobes. 
The  lesions  were  almost  identical  in  the  two  cases.  In  both,  the  stomach 
was  greatly  distended  with  food  and  gas.  I  have  repeatedly  seen  the 
effort  of  ovonlistontiou  of  the  stomach  in  producing  cyanosis  in  young 
childron.  and  in  this  instance  I  believe  it  to  have  been  the  exciting  cause 
of  the  tinal  symptoms.  It  was  subsequently  learned  that  during  the  six 
weeks  of  observation  the  nurse  had  witnessed  several  slight  attacks  of  cy* 
anosis  in  one  of  the  infants 

I  have  seen  a  numbi*r  of  such  cases,  in  which  there  was  nothing  what* 
ever  to  at r mot  attention  to  the  lungs  until  the  final  attack  of  cyanosiB 
ocoiirrt-vl.  the  children  showing  only  the  signs  of  malnutrition.  In  not  all 
of  :lu >i-  ^.asos  is  there  a  history  of  asphyxia  at  birth.  Some  are  only  puny, 
dolioau'  or  premature,  exhibit iui:  during  the  early  weeks  of  life  all  the 
sisTUs  of  fivblo  vitality.  The  subsequent  course  is  the  same  as  in  those  in 
whi^.-'::  ::.ore  is  early  :isphyxia.  Tiie  duration  of  Hfe  in  these  cases  depends 
chiet'.y  v.jy*r.  the  exie!it  of  the  atelectasis. 

I:  is  no:  to  Iv  su}H>osed  that  all  cases  of  congenital  atelectasis  ter* 
miiiato  fatally.  Infants  in  whom  there  is  every  reason  to  believe  that 
atoleotasis  exists,  from  t:;o  i\v:isio:'.al  attacks  during  the  first  few  weeks  of 
c;.^:: -sis,  fot  ble  ory,  i^v^r  oin.'r.latioi:,  otc  may  under  favourable  conditions 
nvoviT  oo!r.i»lrto:y,  evo:;  ihov.irh  no  s^xvial  treatment  is  directed  to  the 

Diagnosis,— For  tl.is  :V.o  pV.ysioal  sisnis  are  of  much  leas  value  than  the 
sy:!r.:  :v.s.  It  si.o:::  i  Iv  r\^rv.o!r.lvr\\i  that  the  prinoi[Ml  seat  of  the  disease 
is  ti.o  Io«ir  *.  Ihs  Tvstorior'.y.  IVrv^sssio::  usuariv  gives  resonance  over  the 
o!:::ri  v  :;v  >:,  ait ::o:;^:;  this  'i:av  K*  so!-ow::at  ointinished  posteriorly.  There 
is  :.'t,  ':•..^Wl^^r,  Sv^  tv.::. ':;  ohav.co  as  or.o  wottld  exivot  to  find,  for  the  col- 
lavso.i  ;iv;as  ;i-.v  s::rroi:!*..li\l  bv  otl-.ot^i  witioi:  are  ovenlistended,  and  there 
aro  ::.  t:  o  ?v.::s:  of  t-.o  oo'Ijiixs^xl  vcirts,  ostwi^'ly  uwn  the  surface,  lobules 
wi:  ":•.  :in  iv.tiatv.l.  If  t'::o  two  siolos  arx^  if.wvx^x;  to  about  the  same  degree, 
AS  is  ofti'v.  ti.o  va5k\  wo  oav.  cot  t.o  o,-.:Ttrx'!*.oo  iti  the  iM^rcnssion  note  over 
tho  two  ::::•,:>,  rir.o.  t:.o  vV.avj:^  frotv.  t'-o  torv.:.-*:  tv.ay  be  so  slight  as  not  to 
bo  ap-or^viab'.o.  Wiur^*  o:.:\  ot.o  /.-."^  :>  siTtvtcv.  :i  ditTenence  can  usually 
l>e  ma.io  ottt.  Tho  rts-oi^tito-x  :!-.;:r:r;:r  -.s  rsro'.v  brv^roniaU  but  generally 
only  fivMo  in  its  ;:;tov.s;t\,  attol  r.ithor  r.iolir  ;:;  o^uality  than  normaL     As 
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in  the  case  of  percussion,  if  only  one  lung  is  affected  this  is  of  some  value 
in  diagnosis,  but  it  is  not  sufficiently  marked  to  be  readily  recognized 
when  both  sides  are  involved.     Occasionally  r&les  are  present. 

Treatment — In  the  newly-born  child,  whether  asphyxiated  or  not,  the 
physician  should  see  to  it  that  the  infant  not  only  cries,  but  does  so 
loudly  and  strongly,  and  that  this  cry  is  repeated  every  day.  If  children 
do  not  cry  naturally  they  must  be  made  to  do  so  by  the  alternate  use  of 
the  hot  and  cold  bath,  as  in  cases  of  asphyxia,  or  by  mechanical  means, 
like  spanking.  This  should  be  repeated  at  least  twice  a  day,  and  con- 
tinued for  from  fifteen  to  thirty  minutes.  It  may  seem  cruel,  but  it  is 
often  the  only  means  of  saving  life.  Expansion  of  the  lungs  is  much 
more  easily  induced  during  the  first  few  days  of  life,  becoming  more  and 
more  difficult  the  longer  it  is  delayed.  Provided  the  condition  is  recog- 
nized, treatment  is  fairly  successful.  In  institutions  where  delicate  infants 
spend  most  of  the  time  in  their  cribs,  atelectasis  is  likely  to  be  found. 
An  infant  needs  exercise,  and  this  is  often  only  to  be  obtained  by  taking 
the  child  from  its  crib  several  times  a  day,  by  general  friction,  massage, 
the  stimulus  of  fresh  air,  etc.  Nothing  is  more  certain  to  perpetuate 
atelectasis  than  to  allow  the  infant  a  life  of  feeble  vegetative  existence. 
Food  and  feeding  must  be  carefully  attended  to,  but  even  these  are  of  less 
importance  than  the  maintenance  of  the  animal  heat.  The  temperature 
is  often  subnormal,  and  should  be  closely  watched.  If  there  is  difficulty 
in  keeping  the  child  warm  it  should  be  rolled  in  cotton  and  surrounded 
by  hot  bottles,  or  kept  in  an  incubator  during  the  first  few  weeks.  (See 
page  10.)  During  attacks  of  cyanosis  the  same  means  are  to  be  employed 
as  in  cases  of  asphyxia  of  the  newly  born — cutaneous  stimulation  and  arti- 
ficial respiration — the  administration  of  drugs  being  of  little  or  no  value. 


CHAPTER  III. 
ICTERUS. 

Several  varieties  of  icterus  are  met  with  in  the  newly  born. 

1.  It  is  often  seen  in  the  various  forms  of  pyogenic  infection.     In 
such  cases  the  icterus  is  usually  mild. 

2.  It  may  depend  upon  syphilitic  hepatitis — a  rare  cause. 

3.  It  may  be  due  to  congenital  malformations  of  the  bile-ducts. 

4  The  most  frequent  of  all  varieties  is  the  so-called  idiopathic  icterus, 
sometimes  spoken  of  as  "  physiological ''  icterus. 

In  the  cases  included  under  the  first  and  second  heads  icterus  is  a 
minor  symptom.    The  other  varieties  are  sufficiently  important  to  require 
separate  consideration. 
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MALFORMATIONS  OP  THE  BILE-DUCTS. 

The  common  bile-duct  is  the  most  frequently  affected.  There  may 
be  atresia  at  the  point  where  it  opens  into  the  intestine,  the  duct  may 
be  represented  by  a  librous  cord,  or  it  may  be  absent  altogether.  In 
many  cases  this  is  the  only  lesion;  in  others  it  is  associated  with  an  im- 
pervious hepatic  or  cystic  duct;  in  still  others  the  common  duct  is  nor- 
mal, but  the  cystic  or  he^mtic  ducts  are  impervious. 

At  autopsy  all  the  organs  are  usually  found  intensely  jaundiced^ 
ticularly  the  liver.  In  rcceot  cases  this  is  very  much  swollen^  but  pre- 
sents no  marked  organic  changes.  In  cases  which  have  lasted  several 
months  there  is  commonly  found  chronic  intestinal  hepatitis,  sometimes 
to  a  very  marked  degree.  This  was  present  in  nine  of  the  fifty  cases  col- 
lected by  Thomson.*  The  gall-bladder  is  usually  small,  and  often  rudi- 
mentary. In  cases  of  atresia  of  the  common  duct  it  may  be  greatly  dia- 
tended. 

The  condition  of  the  bile-ducts  is  ascribed  to  an  error  in  development 
and  subsequent  catarrhal  inflammatiom  There  does  not  seem  to  be  suf- 
ficient evidence  to  prove  that  hereditary  syphilis  is  an  etiological  factor 
of  much  importance.  This  was  present  in  but  five  of  Thorason^s 
cases. 

Symptoms. — The  most  striking  symptom  is  jaundice,  which  is  usually 
noticed  a  day  or  two  after  birth,  and  steadily  increases  until  it  becomes 
intense.  The  urine  is  colored  a  dark  brown  or  bronze  by  bile  pigment, 
and  even  the  meconium  stools  may  be  white,  except  in  cases  where  mal- 
formation  is  limited  to  the  cystic  duct.  The  liver  as  a  rule  is  much  en- 
larged. The  spleen  is  often  swollen.  Hiemorrhages  beneath  the  skin  or 
from  any  of  the  mucous  membi'ancs  are  quite  common.*  Vomiting  is 
usually  absent.  In  most  eases  there  is  progressive  wasting,  and  death 
within  the  first  few  weeks.  Of  Thomson's  fifty  cases,  nine  lived  less 
than  a  month*  and  only  eighteen  over  four  months,  Lotze  has  reported 
a  case  of  a  child  living  eight  months  with  an  impervious  hepatic  duct. 
A  frequent  cause  of  death  iu  the  rapid  cases  is  convulsions. 

These  malformations  ciinnot  be  influenced  by  any  treatment. 

PHYSIOLOGICAL  OR  IDIOPATHIC  ICTERUS. 

In  900  consecutive  births  at  the  Sloane  Maternity  Hospital  ictema 
was  noted  in  300  eases.  In  88  it  was  intense,  in  212  it  was  mild.  Ac- 
cording to  the  statistics  of  various  lying-in  hosj^itals  of  Germany,  it  was 
found  in  from  40  to  80  per  cent,  of  all  infants.  In  the  300  cases  just 
referred  to,  icterus  was  noticed  on  the  first  day  in  4,  on  the  second  day  in 
19,  on  the  third  day  in  72,  on  the  fourth  day  in  S6,  on  the  fifth  day  in  67, 
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snd  on  or  after  the  sixth  day  in  44.  From  the  second  to  the  fifth  day  is 
therefore  the  usual  period  for  its  appearance. 

It  usually  increases  in  severity  for  one  or  two  days  and  then  slowly 
disappears.  The  average  duration  in  the  mild  cases  is  three  or  four  days ; 
in  those  of  moderate  severity  about  a  week ;  in  the  most  severe  cases  it 
may  last  for  two  weeks.  The  icterus  is  first  noticed  in  the  skin  of  the 
face  and  chest,  then  in  the  conjunctivae,  then  in  the  extremities.  The 
skin  varies  in  colour  from  a  pale  to  an  intense  yellow.  The  urine  in  most 
cases  is  normal.  It  sometimes  is  of  a  light  brown  colour,  and  only  in  the 
most  severe  cases  does  it  contain  bile  pigment.  According  to  Bunge,  both 
urea  and  uric  acid  are  produced  in  larger  amounts  than  in  children  not 
icteric.  The  stools  are  unchanged,  the  normal  yellow  evacuations  occur- 
ring in  the  icteric  as  early  as  in  those  not  affected. 

According  to  some  observers,  in  infants  who  are  icteric  the  initial  loss 
in  weight  is  greater  and  the  subsequent  gain  slower  than  in  other  children. 
This  is  not  borne  out  by  the  Sloane  statistics.  Of  the  300  icteric  children, 
155  made  satisfactory  progress  in  every  respect  and  gained  rapidly.  The 
progress  in  106  cases  was  said  to  be  '^  fair " — i.  e.,  at  the  time  of  dis- 
charge, usually  on  the  tenth  day,  a  slight  gain  in  weight  was  noted. 
The  remaining  39  did  badly,  not  gaining  in  weight  and  showing  other 
symptoms  of  malnutrition.  The  proportion  of  icteric  infants  who  did 
well,  moderately,  and  badly,  was  practically  the  same  as  of  the  other 
children  in  the  institution  not  suffering  from  icterus.  Icterus  occurs  with 
equal  frequency  in  both  sexes.  According  to  Eehrer,  it  is  more  frequent 
in  first  children  than  in  later  ones,  and  considerably  more  frequent  in 
premature  children  than  in  those  bom  at  terra.  The  presentation,  the 
duration  of  labour  and  its  character — whether  natural  or  artificial — have 
no  influence  upon  the  production  of  icterus.  As  a  rule  icteric  children 
appear  in  other  respects  healthy,  but  in  those  below  the  average  size  the 
icterus  is  apt  to  be  more  intense. 

Few  subjects  have  given  rise  to  wider  speculation  than  this  form  of 
icterus.  Its  exact  pathology  is  at  present  unknown.  Of  the  many  theo- 
ries advanced,  that  of  Silbermann  is  perhaps  the  most  satisfactory — viz., 
that  the  icterus  is  due  to  resorption,  and  is  hepatogenous  in  its  origin. 
With  this  view  Frerichs  and  Schultze  agree.  Silbermann  explains  the 
resorption  by  the  existence  of  stasis  in  the  capillary  bile-ducts  which  are 
compressed  by  the  dilated  branches  of  the  portal  vein  and  the  blood  capil- 
laries. The  change  in  the  circulation  of  the  liver  is  one  of  the  results  of 
the  change  in  the  blood  which  occurs  soon  after  birth.  This  results  from 
an  extensive  destruction  of  the  red  blood  cells — a  kind  of  blood  fermenta- 
tion. The  more  feeble  the  child  the  more  intense  the  icterus,  because 
the  blood  changes  are  more  intense.  In  consequence  of  this  destruction 
of  red  blood  cells  abundant  material  for  the  formation  of  bile  pigment 
exists  and  %ccamalatee  in  the  hepatic  vessels. 
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In  jaundiced  infants  who  have  died  from  accident  or  other  causes  the 
skin  and  almost  all  the  internal  organs  are  found  icteric.  There  is  also 
staining  of  the  internal  coat  of  the  arteries,  the  endocardium,  the  peri- 
cardium, and  the  pericardial  fluid.  Sometimes  the  subcutaneous  connect- 
ive tissue  is  yellow,  also  the  brain  and  cord ;  the  spleen  and  kidneys  only 
in  the  most  severe  cases.  In  the  kidneys  uric-acid  infarctions  are  often 
found,  and  sometimes  bile  pigment.  The  liver  is  rarely  discoloured.  The 
bile-ducts  are  normal.  In  certain  cases  Birch-Hirschfeld  has  discovered 
bile  pigment  in  the  liver  cells. 

This  jaundice  is  never  fatal,  and  is  not  serious.  Other  conditions, 
such  as  atelectasis,  may  coexist,  which  may  make  the  case  grave.  The  chief 
point  in  diagnosis  is  not  to  confound  physiological  icterus  with  that  de- 
pending upon  other  more  serious  conditions,  such  as  sepsis  or  congenital 
malformation  of  the  bile-ducts.  In  sepsis  other  symptoms  are  present, 
usually  an  abnormal  condition  of  the  umbilicus,  and  the  symptoms  ap- 
pear at  a  later  date.  In  malformation  of  the  bile-ducts  the  jaundice 
is  very  intense,  and  is  frequently  accompanied  by  marked  hepatic  en- 
largement. 

Physiological  icterus  requires  no  treatment. 
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CHAPTER   IV. 
THE  ACUTE  INFECTIONS  OF  THE  NEWLY  BORN. 

It  is  possible  for  the  newly-born  infant  to  suffer  from  almost  all  of  the 
common  infectious  diseases.  Smallpox  probably  has  been  most  frequently 
obsen-ed.  In  rare  instances  measles^  influenza,  typhoid  fever,  malaria, 
and  pneumonia  have  occurred  in  the  first  days  of  life.  As  the  mothers 
in  many  instances  were  suffering  from  the  diseases  during  or  just  prior  to 
delivery,  the  infants  appear  to  have  been  infected  before  birth  through  the 
circulation  of  the  mother.  In  other  cases,  especially  in  pneumonia,  in- 
fluenza, and  gastro-enteritis,  infection  may  take  place  soon  after  birth. 
The  symptoms  of  these  diseases  in  the  newly  bom  differ  very  little  from 
those  occurring  in  any  other  young  infant.  In  addition  to  the  diseases 
mentioned,  there  are  other  forms  of  infection  which  belong  especially — 
some  of  them  exclusively — ^to  the  newly  bom. 

THE  ACUTE  PYOGENIC  DISEASES. 

Under  this  head  are  grouped  various  infections  of  the  newly  bom,  due 
to  the  entrance  of  the  common  pyogenic  bacteria.  They  have  been  desig- 
nated as  puerperal  fever  of  the  child,  also  as  pycemia  or  sepiiccBmia,  or 
simply  as  sepsis  of  the  newly  bom,  A  variety  of  pathological  and  clinical 
conditions  are  met  with.  In  some  cases  there  is  only  a  localized  external 
inflammation,  often  terminating  in  abscess  formation;  sometimes  one  or 
more  of  the  internal  organs  is  affected ;  occasionally  a  general  blood  in- 
fection— a  true  septicaemia — is  seen  without  any  noteworthy  local  lesion ; 
finally,  there  are  the  cases  attended  by  the  production  of  multiple  ab- 
scesses in  the  viscera,  joints,  or  cellular  tissue— a  true  pyaemia.  For- 
merly infections  of  this  class  were  very  common,  especially  in  large  lying- 
in  hospitals ;  but,  owing  to  the  general  adoption  of  the  methods  of  aseptic 
midwifer}',  they  have  steadily  diminished. 

Etiology. — The  source  of  infection  of  the  child  may  be  the  vaginal  se- 
cretion of  the  mother  or,  in  rare  cases,  the  mother's  milk.  Although  it  has 
been  shown  that  in  a  great  proportion  of  the  cases  the  milk  of  a  woman 
suffering  from  mastitis  or  from  septicaemia  contains  pyogenic  germs,  still 
the  taking  of  these  into  the  stomach  is  not  likely  to  infect  the  infant. 
More  frequently  the  child  is  infected  by  the  nurse  in  the  process  of  dress- 
ing the  cord,  bathing,  or  cleansing  the  mouth  or  eyes,  possibly  after  hav- 
ing attended  to  the  needs  of  a  septic  mother  or  another  child.  Infection 
may  be  carried  by  the  physician,  by  instruments,  or  by  the  dressings  of 
the  cord.  Infection  through  the  atmospheric  air,  while  possible,  is  not 
a  frequent  cause. 

Infection  through  the  umbilicus  may  occur  either  before  or  after  the 
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separation  of  the  card.  The  poison  may  enter  through  the  nmbilicii% 
although  this  may  give  no  external  evi<knt*e  of  rlisea.se.  This  was  true 
in  a  case  studied  by  Van  Gieson,  in  which  the  infant  died  of  meningitis 
when  eight  days  old.  The  cord  had  healed  properly,  and  at  the  autopsy 
the  navel  appe^ired  normal  But  tlie  nnibilieal  vessels  inside  the  body 
contained  pus.  From  this  the  meningitis  evidently  arose,  as  the  same 
bacteria  were  found  by  culture  both  there  and  in  the  brain.  Entering 
through  the  mouth,  bacteria  may  lead  to  infectious  processes  in  the 
throat,  they  may  involve  the  stomach  and  intestines,  rapidly  producing 
death;  or  the  alimentary  tract  may  be  the  focus  from  which  infection 
of  distant  parts  may  arise. 

The  micro-organisms  chiefly  concerned  in  these  infections  are  the 
common  pyogenic  bacteria,  staphylococcus  pyogenes  aureus  and  the  strep- 
tococcufi.  The  next  in  iraportan<^  is  the  gonococcus,  the  role  of  which, 
especially  in  cases  accompanied  by  joint  suppuration,  has  only  recently 
been  appreciated.  In  one  case  of  meningitis  of  my  own  only  the  colon 
baeilUis  was  found.  Pueumooiccus  infections  occasionally  complicate 
the  others  mentioned.  While  streptococcus  infections  are  in  general  more 
Sijrious  than  tliose  due  to  the  staphylococcus,  some  of  the  most  severe 
ones  met  with  belong  to  the  latter  class. 

Clinical  Varieties. —  Ovfpktditis, — In  this  variety  there  is  inflammation 
of  the  umbilicus,  and  cellulitis  of  the  ahdomimd  wall  in  the  immediate 
neighbourhood.  This  results  in  the  formation  of  an  umbilical  phlegmon. 
It  may  terminate  in  resolution,  in  abscesa,  or  in  gangrene.  The  usual 
termination  is  in  abscess.  These  absoeissee  may  be  small  and  superficial, 
or  they  may  be  more  deeply  seated  between  the  abdominal  muscles  and 
the  peritonseum.  Omphalitis  usually  begins  in  the  second  or  third  vireek 
of  life,  before  the  umbilicus  has  cicatrized.  Locally  there  are  redness* 
swelling,  and  induration.  The  process  may  result  in  abscess,  there  may 
be  dijfuse  inflammation  of  the  abdomiual  walls  of  an  erysipelatous  char* 
acter  with  extensive  sloughing,  or  the  infection  may  spread  to  the  peri* 
tonseum* 

Infiammntion  of  the  nmhilieul  vesfteh. — This  is  one  of  the  most  fre- 
quent primary  processes  in  pyjemie  infection.  The  umbilical  arteries  are 
more  frequently  involved  than  the  vein.  According  to  Runge,  inflamma- 
tion of  the  vessels  is  always  preceded  by  inflammation  of  the  connective 
tissue  which  surrounds  them,  as  the  poison  is  taken  up  by  the  lymphat- 
ics and  not  by  the  blood-vessels.  Ompljaiitis  is  frequt-ntly  present,  but  in 
some  cases  the  umbilicus  shows  nothing  abnornmL 

In  arteritis  the  vessels  may  be  involved  to  any  degree:  sometimes 
only  a  short  distance  from  the  abdominal  wall,  sometimes  quite  to  the 
bladder.  They  contain  pus,  and  often  septic  thrombi.  Saccular  dilata- 
tion is  frequently  present  at  several  points.  Pus  sometimes  exudes  from 
the  umbilical  stump  on  pressure.    The  other  lesions  accompanying  arteritis 
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are  those  of  pyaemic  infection,  more  or  less  widely  distributed.  There  are 
frequently  peritonitis,  suppuration  of  the  joints,  erysipelas,  multiple  ab- 
scesses of  the  cellular  tissue,  sometimes  suppurative  parotitis.  Atelectasis 
is  common.  Pneumonia  was  found  in  twenty-two  of  Bunge's  fifty-five 
cases. 

In  cases  of  phlebitis,  the  umbilical  vein  is  usually  involved  for  its  entire 
length  from  the  abdominal  wall  to  the  liver.  This  may  lead  to  an  acute 
interstitial  hepatitis  going  on  to  suppuration,  or  to  phlebitis  of  the  portal 
vein  and  some  of  its  branches.  In  either  case  there  is  more  or  less  paren- 
chymatous hepatitis,  and  often  multiple  abscesses  of  the  liver,  most  of  the 
patients  being  jaundiced.     Peritonitis  also  is  a  frequent  complication. 

Peritonitis. — This  is  one  of  the  most  frequent  pathological  processes 
in  pysemic  infection,  and  is  very  often  the  cause  of  death.  It  is  generally 
associated  with  umbilical  arteritis,  and  often  with  erysipelas.  In  a  con- 
siderable number  of  cases  it  is  the  most  important  lesion  found.  It  may 
be  localized  or  general.  Localized  peritonitis  is  generally  in  the  neigh- 
bourhood of  the  umbilicus  or  of  the  liver.  It  may  result  in  adhesions,  or 
in  the  formation  of  peritoneal  abscesses.  More  frequently  the  peritonitis 
is  general,  and  resembles  the  septic  peritonitis  of  adults.  There  is  a  great 
outpouring  of  lymph  coating  the  intestines  and  other  viscera  and  the 
inner  surface  of  the  abdominal  wall,  causing  adhesions  between  the  ab- 
dominal contents.  Collections  of  sero-pus  are  found  in  the  pelvis  and  in 
various  pockets  formed  by  the  adhesions.  Sometimes  blood  is  present  in 
the  exudation. 

The  special  symptoms  which  indicate  peritonitis  are  vomiting,  abdomi- 
nal tenderness  and  distention,  and  protrusion  of  the  umbilicus.  The  ab- 
dominal enlargement  is  chiefly  from  gas,  but  may  be  partly  from  fluid. 
There  are  present  thoracic  respiration,  dorsal  decubitus,  and  flexion  of 
the  thighs  as  in  all  varieties  of  acute  peritonitis.  The  temperature  is 
usually  but  not  necessarily  high. 

Pneumonia. — The  most  common  form  seen  is  pleuro-pneumonia. 
There  is  an  abundant  exudate  of  grayish-yellow  lymph  covering  the 
lung.  Occasionally  collections  of  pus  are  found  in  the  sacs  formed  by 
the  adhesions.  Serous  effusions  are  rare.  The  pulmonary  lesion  con- 
sists usually  in  a  broncho-pneumonia,  with  consolidation  of  larger  or 
smaller  areas  in  the  lungs — more  often  in  the  upper  than  in  the  lower 
lobes.  It  is  not  uncommon  for  minute  abscesses  to  be  found  in  the  lung 
at  various  points.  There  is  a  purulent  bronchitis  of  the  larger  and 
smaller  tubes. 

The  symptoms  are  obscure  and  often  indefinite.  The  only  character- 
istic ones  are  cyanosis  and  rapid  respiration,  with  recession  of  the  chest 
walls  on  inspiration.  The  physical  signs  are  inconstant  and  uncertain. 
Pneumonia  cannot  usually  be  diagnosticated  during  life.  In  most  of  the 
fatal  cases  of  pyogenic  infection,  whatever  its  type,  there  is  found  some 
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involvement  of  the  lungs.  The  changes  are  most  extensive  in  cases  in 
which  the  ^emus  niemhrane^  are  involved. 

Pericardiiis  is. rare  and  usually  associated  with  pleurisy.  Endocar- 
ditis is  very  rare.    Hirst  has,  hoiiiiever,  reported  a  case. 

Mfmtngitis, — ^The  pia  mater  is  the  least  liable  to  be  afTected  of  all  the 
serous  membranes,  with  the  possible  exception  of  the  pericardium.  When 
meningitis  is  present  it  is  usually  associated  with  peritonitis  or  with 
pleurisy.  The  lesions  are  those  of  acute  purulent  meningitis  with  a 
copious  exudation,  sometimes  associated  with  meningeal  hfemorrhagea, 
or  with  acute  encephalitis  and  the  production  of  multiple  minute  ab- 
scesses in  the  cortex.  The  local  symptoms  are  often  not  markeil,  and 
are  sometimes  very  obscure.  The  most  characteristic  are  stupor,  dilated 
pupils,  opisthotonus,  bulging  fontanel,  general  rigidity,  convulsions,  and 
occasiomiUy  localized  paralyses.     The  temperature  is  generally  high. 

Gaatlro-puteriiis. — ^Diarrhcra  is  a  frt^iienl  symptom  in  all  septic  cases, 
constipation  being  rarely  present.  In  many  instances  vomiting  is  a 
prominent  symptom.  In  a  small  proportion  of  cases  the  most  important 
local  lesions  are  in  the  intestines,  generally  in  the  nature  of  a  superlicial 
catarrhal  inflammation. 

P*seudo-membranou^  inflammations  of  the  throat. — These  are  rarely 
seen  in  the  newly  born.  J.  Lewis  Smith  has  made  a  report  on  a  group  of 
five  cases  occurring  as  a  small  epidemic  in  the  New  York  Infant  Asylum. 
They  were  associated  with  other  lesions,  and  all  were  fatal.  In  several 
cases  there  was  oraphalitis.  One  of  these  was  studied  bacteriologically  by 
Prudden,  who  found  no  Loeftler's  bacilli,  but  streptococci  both  in  the  exu- 
dation in  the  throat  and  in  the  umbilical  abscess.  Such  inflammations  are 
to  be  regarded  as  one  manifestation  of  a  general  streptococcus  infection* 

Osteamyelilis. — Allard  has  rcportcil  a  series  of  cases  in  whicli,  after 
the  general  and  local  symptoms  of  pyogenic  infet»tion  had  existed  for 
gome  time,  suppuration  occurred  over  various  bones,  especially  the  hu- 
merus, tibia,  metatarsal  bones,  sacrum,  etc.  Trephining  revealed  the 
lesions  of  osteomyelitis.  The  abscesses  usually  made  their  apj^ea ranee 
l>etween  the  fourth  and  the  sixth  week.  The  most  rapid  case  diwl  on  the 
fourtc^cmth  day,  and  none  lasted  more  than  two  and  a  half  months. 

Joint  suppuration. — In  c^ertain  pyanuie  cases,  and  in  some  in  which 
there  are  no  other  symptoms,  acute  suppuration  in  the  joints  occurs. 
Tills  may  come  on  very  acutely  in  the  first  or  second  week,  or  more 
slowly  as  late  as  the  second  or  third  month.  In  tbe  acute  cases  it  is 
exceptional  to  have  but  one  joint  involved;  often  there  are  four  or 
five.  The  small  joints  are  rather  oftener  affected  than  the  large 
ones,  but  almost  any  articulation  in  the  body  may  be  involved. 
With  multiple  joint  suppuration  there  are  present  the  general  symptoms 
of  pyiemia — high  temperature,  marked  prostration,  wasting,  and  often 
secondary  visceral  inllammations  develop.     In  those  which  occur  late, 
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feir^  joinU  are  involved,  often  but  a  single  one^  the  febrile  symptoms 
are  lead  marked,  and  the  duration  may  be  much  longer.  In  my  own 
experience,  the  organism  most  frequently  found  in  these  cases  i^  the 
gimtKHM'Cus;  next  to  Uiis  in  imixjrtimee  is  the  streptoeoccus.  The  joint 
loaion  is  usually  a  superficial  one»  the  bones  often  escaping.  The  gono- 
coccuB  eaises  probably  occur  most  frequently  as  a  complication  of  ophthal- 
mia; but  I  have  seen  several  in  which  ophthahnia  was  not  present  and 
where  the  point  of  entry  could  not  be  determined. 

Abscesses  in  the  cellular  tissue.— lihese  are  quite  frequent,  and  may 
oocuf  with  suppuration  in  the  joints  or  internal  organs,  or  they  may  exist 
aa  the  only  lesion.  They  are  nearly  always  multiple  and  may  be  found 
in  almost  any  location.  They  vary  in  size  from  that  of  a  small  pea  to 
one  containing  half  an  ounce  of  pus.  They  are  due  to  the  introduction 
of  pyogenic  germs,  usually  staphylococci.  Their  course  is  benign,  and 
they  require  no  treatment  except  incision  and  cleanliness.  Where  there 
k  a  disposition  to  their  continued  formation,  the  skin  should  be  washed 

with  an  antisepti(i>lut,icnj,^  ^^     ^^r^.  Cr%'/^^    vH'V'^^^^^^"' 
.fr  Emsimlas. — Tlitt^s  rfeen  especiauy  during  the  6rst  two  weets  of  life, 
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»-y  y*^    r^ry^pcias. —  imsis  seen  especially  aunng  tne  nrst  two  weeKs  oi  nie,  ^^  *    •     ' 
0     and  usually  starts  from  the  umbilicus  or  S4jme  abrasion  of  the  skin,  most 

frequently  about  the  genitals,  or  the  scalp.     When  originating  at  the  Q^  #  j 

uinbilicui^  it  is  generally  complicated  by  other  lesions,  such  as  peritonitis    ^'  '^'^^  ^  1 
and  umbUical  phlebitis.    If  it  starts  from  any  other  part  of  the  Imdy  itQ^^Y^-^^i 
may  be  uncomplicated.     Erysipelas  beginning  at  the  umbilicus  gives  rise  %f^  ^f/W^ 
to  an  area  of  induration  and  a  circumscribed  blush.     At  first  it  may  Ai 
re^mble  a  simple  cellulitis;  but  the  steadily  increasing  area  of  elevated 
induration  and  redness  soon  indicates  the  nature  of  the  inflamnuition. 
From  whatever  point  st-arting,  the  erysijielatous  intlamuiation,  owing  to 
the  feeble  resistance  of  the  tissues,  in  most  cases  spreads  widely.     The 
4*ntire  abdomen,  chest,  and  hack  may  1k^  invohml,  and  it  may  even  spread 
to  the  extremities.     It  may  extend  so  that  nearly  the  whole  trunk  is 

cted  in  four  or  five  days.    It  usually  involves  only  the  skin  and  super- 
cellular  tissue;  but  it  may  involve  the  d<x*per  areolar  planes  and 
terminate  in  diffuse  supjmratiim,  or  even  in  gangrene. 

The  constitutional  symptoms  are  severe:  great  prostration,  continu- 
onsly  high  temperature — 102''  to  105**  F, — rapid  wasting,  and  often 
vomiting,  diarrhoea,  or  convulsions  are  present.  The  disease  is  always 
aeriouSp  and  usually  fatal.  It  is  often  coraplicatetl  by  broncho-pueu- 
mooift. 

Bifthbution  of  the  Lesions. — The  frequency  of  the  different  visceral 
kriOQl  in  eighty-seven  autopsies  published  l>y  Bednar  was  as  follows: 
Peritimitia  in  twenty-nine,  pneumonia  in  fifteen,  pleurisy  in  ten,  menin- 
gitis In  nine,  meningeal  haemorrhage  in  eight,  encephalitis  in  eight,  cere* 
hral  hatmorrhage  in  four,  entero-colitis  in  five,  pericarditis  in  four.  In 
ihirtv-one  ca^^es  liiere  was  umbilical  arteritis,  and  in  nine  cases  umbilical 

a 


DISEASES  OF   THE   XEWLY  BORK 

phlebitis.  There  was  one  oase  each  of  pulmonary  haemorrhage,  pjeural 
haamorrhage,  acute  hydrocephalus,  acute  bronchitis,  and  suppuration  in 
the  cellular  tissue.  Runge's  later  observations  of  thirty-six  cases  showed 
umbilical  arteritis  in  thirty,  umbilical  phlebitis  in  three,  and  normal  um- 
bilicus in  three.  He  found  pneumoniu  in  twenty-two  of  fifty- five  cases. 
Other  lesions  frequently  associated  are  atelectasis,  swelling  and  softening 
of  the  spleen,  cloudy  swelling  of  the  liver  and  kidneys,  occasionally  with 
foci  of  suppuration  in  these  organs.  The  blood  is  dark,  and  coagulates 
imi>erfect!y. 

Oeneral  Symptoms, — These  may  begin  at  any  time  during  the  first  ten 
days — very  rarely  after  the  twelfth  day.  Fever  is  an  exceedingly  variable 
symptom — it  may  be  very  high ;  it  may  be  almost  absent ;  occasionally 
there  is  subnormal  temperature.  The  course  of  the  temperature  is  very 
irregular.  Wasting  is  constant  and  quite  rapid.  It  depends  upon  the 
inability  to  t-ake  and  digest  food,  upon  the  intestinal  complications,  and 
upon  iufeetion.  In  quite  a  number  of  cases  wasting  is  almost  the  only 
symptom.  Icterus  is  exceedingly  common  ;  in  nnmy  of  the  worst  eases 
it  is  intense.  It  is  met  with  where  tlie  liver  is  the  seat  of  an  acute  paren- 
chymatous or  acute  suppurative  inflammation,  and  in  many  other  caaes 
where  it  depends  apparently  upon  the  blood  changes,  llajmorrhages  are 
common,  and  may  be  the  direct  cause  of  death.  They  may  come  from 
the  umbilicns,  the  intestine,  or  almo.st  any  mue<ms  membrane.  They  are 
sometimes  subcutaneous,  causing  a  general  fi^morrhagic  eruption.  Nerv- 
ous symjJtoms  are  generally  present,  and  are  sometimes  marked.  They 
are  restlessness,  rolling  of  the  head,  a  constant  whining  cry,  twitchings 
of  the  muscles  of  the  extremities  or  face,  stilTening  of  the  body,  more 
rarely  general  convulsions.  Late  in  the  disease,  dulness  and  stupnr  arc 
present.  The  pulse  is  rapid  and  weak  and  the  res]>r  rat  ions  are  often 
irregular,  even  when  there  is  no  cerebral  complication.  Diarrha»a  is 
f re<4ucnt ;  the  stools  are  grei^n,  brown,  sometimes  black  from  the  presence 
of  blood,  and  are  often  very  fouL     Vomiting  is  less  common. 

In  addition  to  these  there  are  symptoms  due  to  the  various  forms  of 
local  intlammation — peritonitis,  meningitis,  pneumonia,  subcutaneous 
suppuration  and  gangrene,  these  all  being  found  in  varying  degrees  and 
in  various  combinations. 

Prophylaxis. — Fyogenre  infraction  of  the  child,  like  puerperal  fever  in 
the  mother,  may  be  considered  a  preventable  disease.  Its  occurrence  is 
usually  due  to  a  failure  to  carry  out  proper  rules  regarding  cleanliness  and 
asepsis  in  connet  tion  with  delivery.  The  statistics  of  the  Moscow  Lying- 
in  Asylum,  published  by  Miller  in  1888,  show  that  previous  to  the  general 
introduction  of  antiseptic  methods,  from  six  lo  eight  per  cent  of  all  in- 
fants born  in  the  institution  died  from  some  variety  of  infcn^tion.  In 
twenty-three  liundreil  successive  labours  at  the  Sloane  Maternity  Hos- 
pital, covering  about  eight  years,  not  a  single  marked  case  uceurre*!. 
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*tT!  thctre  iigurcs  it  will  l>e  evident  that  in  the  va.st  majority  of  ea.ses 
the  occurrence  of  a  ease  of  infection  of  a  serious  nature  is  the  fault  of 
the  physician  or  nurse  in  attendance. 

The  umbilicus  should  be  cleansed  and  treated  like  any  other  frash 
wound.  Dry  dressing  should  invnrinhly  he  employed,  and  sterilized 
gauze  or  salicylated  cotton  in  preference  to  household  linen.  If  suppn* 
ratiou  occnrs  at  the  time  the  cord  separates,  the  parts  should  lie  cleansed 
daily  with  a  bichhiride  solution,  and  a  wet  dressint^j  of  the  same  applied. 
llie  ligatures  and  everything  which  corner  in  contact  with  the  umbilical 
wound  should  he  sterilized.  Careful  attention  should  he  given  to  tlie 
mouth,  genitals,  and  all  the  niuco-cutaneous  surfaces,  to  prevent  excoria- 
lions  and  intertrigo.  Finally,  every  septic  case  CK-curriug  in  an  insti- 
tution should  lie  immediately  isolated.  A  nurse  in  charge  of  a  septic 
mother  should  not  have  the  care  of  the  infant. 

Prognosis. — Pyogenic  infections  in  the  newly  horn,  even  in  their 
mildetit  forms,  are  serious,  and  in  their  most  severe  forms  almost  always 
tMitl.  Very  few  cases  *  recover  in  which  erv*sipelas  or  any  important 
risceral  inflammation  is  present.  The  resistance  of  these  little  patients 
is  so  feeble  tliat  the  tendency  of  every  inilammation  is  to  spread,  until 
tht  child  dies  of  exhaustion.  Only  patients  with  localizetl  inflammations, 
>  nich  as  those  of  joints,  skin,  etc.,  are  likely  to  get  wcIL 

Treatment, — This  practically  resolves  itself  into  the  treatment  of  in- 
dividual symptoms  as  they  arise.  Wherever  suppuration  occurs,  external 
mbscesssc^  should  he  evacuated  and  treatwl  antiseptieally.  For  the  local 
inflammations  of  the  lungs,  peritonamm,  and  t*rain,  little  or  nothing  can 
be  done  in  the  way  of  direct  treatment.  Such  in  Ham  mat  ions  are  to  \m 
]»nfvi*nrcHl,  hut  can  seldom  he  cured.  The  general  indications  are  to  look 
clocM^ly  to  the  child*8  general  nutrition  l>y  careful  attention  to  all  details 
of  nursing  and  feeding,  using  stimulants  whenever  required  by  the  con- 
dition of  the  pulse.  For  a  local  application  in  erysipelas,  nothing  in 
iny  experience  has  proven  better  than  ichthyol  ointment,  ten  to  twenty^ 
five  per  cent  strength.  It  should  ho  appHtni  ilaily,  spread  upon  umslin^ 
which  is  then  covered  by  gutta-percha  tissue  to  prevent  drying. 

OPHTHALMIA. 

Ophthalmia  of  the  newly  bom  is  to  be  classed  among  the  [jyogenic 
cmses.  It  usually  consists  in  a  purulent  conjunctivitis.  In  the  more 
#evrre  eases  there  may  Ije  ulceration  of  the  cornea,  and  even  perforation 
into  the  anterior  chamber  of  the  eye. 

The  highly  infectious  nature  of  this  ophthalmia  is  established.     In 
it  severe  cases  the  micro*organrsm  generally  found  has  bec*n  the 
cus;  but  in  the  milder  forms  the  gonoeoccus  may  be  absent,  and 
WBj  of  the  common  pyogenic  germs  may  he  found.     la  the  gonoeoccus 
\  the  infection  occurs  during  labour,  from  the  secretions  of  the  mother^ 
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from  the  examining  fingers  of  the  physician,  or  from  instruments;  or 
after  birth  from  infected  cloths  and  other  materials  which  come  in  con- 
tact  with  the  eye.  Healthy  lochia  produce  only  a  catarrhal  inflammation. 
The  infection  occurring  after  birth  may  take  place  at  any  time.  That 
due  to  gonorrhoeal  infection  from  the  mother  is  generally  manifested  on 
the  third  day,  and  is  often  violent  from  the  outset 

The  symptoms  are  swelling  of  the  lids,  chemosis,  copious  purulent  dis- 
charge, sometimes  haemorrhages  from  the  lids,  ulceration  and  there  may 
even  be  sloughing  of  the  cornea.  The  course  of  the  disease  depends  upon 
the  cause  and  upon  the  treatment  employed.  In  the  cases  not  due  to 
the  gonococcus  the  course  is  generally  benign,  and  with  ordinary  cleanli- 
ness usually  results  in  recovery  without  any  permanent  damage  to  the 
sight.  The  gonorrhoeal  cases,  unless  energetically  treated  from  the  outset^ 
are  very  frequently  followed  by  permanent  loss  of  vision.  The  best  sta- 
tistics upon  the  causes  of  blindness  in  adults  show  that  from  twenty-siz 
to  thirty  per  cent  of  such  cases  are  due  to  ophthalmia  in  the  newly  bom. 
This  disease  is  occasionally  complicated  by  other  symptoms  of  gonococcus 
infection  of  a  pya^niic  nature.  Many  cases  followed  by  acute  articular 
symptoms  have  been  observed. 

Prophylaxis  is  of  the  utmost  importance.  Credo's  statistics  show  that 
in  1874  the  frequency  of  ophthalmia  in  his  lying-in  hospital  was  13*6  per 
cent.  In  the  three  years  ending  1883,  among  1,160  newly-born  children 
only  one  or  two  cases  occurred.  The  method  of  prophylaxis  which  he 
adopted  consists  in  dropping  into  the  eyes  of  every  child,  immediately  after 
birth,  one  or  two  drops  of  a  two-per-cent  solution  of  nitrate  of  silver. 
The  general  adoption  of  Crede's  method,  or  of  some  similar  means  of  dis- 
infection, has  resulted  in  a  very  great  diminution  in  the  frequency  of  oph- 
thalmia throughout  the  world.  These  prophylactic  means  should  be 
obligatory  in  all  institutions,  and  should  be  used  in  all  cases  in  private 
practice  wherever  there  is  any  possible  suspicion  of  the  existence  of  gon- 
orrhoea. In  all  other  cases  the  eyes  should  be  carefully  cleansed  with  a 
saturated  solution  of  boric  acid.  The  use  before  delivery  of  an  antiseptio 
vaginal  douche  is  theoretically  indicated,  but  practically  it  has  been  found 
to  be  inadequate  to  the  prevention  of  the  disease. 

Treatment. — Everything  which  comes  in  contact  with  the  eyes  should 
be  carefully  disinfected.  All  cloths,  cotton,  etc.,  used  for  cleansing  should 
be  immediately  burned.  The  strictest  antiseptic  precautions  should  be  in- 
sisted on  to  prevent  the  spread  of  the  infection  by  nurses.  In  institutions 
containing  infants,  severe  cases  of  ophthalmia  should  always  be  isolated. 
The  most  important  thing  is  to  keep  the  eyes  clean.  In  severe  cases  they 
must  be  cleansed  every  twenty  minutes,  night  and  day.  It  may  be  done 
by  irrigation,  or  by  using  an  eye-dropper  with  a  bulbous  tip,  inserted 
alternately  at  the  inner  and  the  outer  angle  of  the  eye,  and  the  fluid  in- 
jected with  force  suflBcient  to  empty  thoroughly  the  conjunctival  sao* 
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Either  a  satunited  solution  of  boric  acid,  or  a  l-to-5,000  solution  of 
bichloride,  may  be  used  in  this  way.  Once  or  twice  in  twenty-four  hours 
two  or  three  drops  of  a  one-per*cent  solution  of  protargol  should  be  used 
in  each  eye  after  cleansing  with  sterile  water;  tins  preparation  is  alto- 
gether more  eflBcient  than  the  commonly  employed  silver  nitrate.  Next 
to  these  measures  is  the  use  of  cold.  It  may  l>e  applied  as  ici3  compresses 
which  are  changed  every  minute  or  two  from  a  block  of  ice  to  the  eye. 
These  may  be  continued  one-fourth  of  the  time  in  the  milder  cases;  in 
the  severe  ones  almost  constantly.  Wlien  the  cornea  is  involved  the 
pupil  should  be  dilated  by  atropine.  If  only  one  eye  is  affected  the 
sound  one  should  be  protected  by  covering  it  with  a  compress  kept  wet 
' uUh  :iT)  jtritiseptic  solution,  '  -f  '  ^^  L.li^M  v        v  i  /i  i  ^i 

^  \.'  du^nd^^    TETANUS.   j^liypv^W^^ 

Tetanus  is  an  acute  inftctious  disease  characteris^ed  by  tonic  muscular 
spasm,  which  increases  in  severity  by  paroxysms  occurring  at  longer  or 
shorter  intervals.  It  may  be  limited  to  the  muscles  of  the  jaw  (trismus), 
or  may  affect  all  the  muscles  of  the  trunk,  extremities,  and  neck. 

Though  many  writers  have  sought  to  maintain  a  difference  between 
tetanus  of  the  newly  born  and  tetanus  of  later  life,  whether  traumatic  or 
not,  their  identity  has  been  admitted  for  at  least  a  dozen  years.  The  dis- 
co?ery  of  the  exact  cause  of  tetiinus  is  due  to  the  work  of  Nieolaier,  who 
in  1$84  found  a  bacillus  in  the  soil,  with  which  he  produced  the  disease  in 
animals.  He  demonstrated  the  presence  of  this  bacillus  in  the  wounds  of 
ietjLuus  patients.  Nieolaier  did  not,  however,  obtain  the  germ  in  pure 
culture;  but  this  was  done  by  Kitasato  in  1889,  The  bacillus  is  generally 
known  as  Kicolaier's  baciUus.  Since  that  time  the  germ  has  been  found 
in  the  wounds  of  numerous  patients  with  tetanus,  including  newly-born 
infants. 

The  rapidity  with  which  the  infection  spreads  from  the  point  of  inoc- 
nlation  is  very  remarkable,  as  shown  by  Kitasato*s  experiments.  Thus,  if 
one  hoar  elapsed  after  infection  before  cauterizing  the  inoculated  wound, 
the  animal  succumbed  to  the  disease.  The  bacilli  are  not  found  in  the 
blood  or  internal  organs.  The  symptoms  of  the  disease  have  been  shown 
to  depend  upon  the  absorption  of  a  toxic  product  of  the  tetanus  bacillus 
called  let  ana- taxi  ne. 

The  germ  of  tetanus  i^suaUj  gydn^^scc^^  to  the  body  of  the  infant 
fh  iibilicftl  woind.     tt  exis^'in'the  soil,  and  the  disease  pre- 

an  y  in  certain  localities.      It  is  common  in  certain  parts 

of  Long  Island  and  New  Jersey.  Among  the  negroea  in  some  parts  of 
the  Bouth  it  has  for  many  years  occurred  with  great  frequency.  It  is 
irtated  that  on  one  of  the  islands  of  the  Hebrides  every  fourth  or  tifth 
child  dies  of  tetanus.     In  a  single  house  in  Copenhagen  eighteen  cases 
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wero  observed.  TetaEus  is  rare  except  where  dirt  and  filth  prevail;  but 
these  alone  are  not  sufficient  to  prodoee  the  disease.  It  is  a  very  rare  dis- 
ease in  the  tenements  of  New  York. 

XeaioM»^^here  are  no  essential  lesions  of  tetanus.  Those  which  have 
been  found  have  been  partly  accidental  and  partly  a  result  of  the  disease 
rather  thau  its  cause.  In  moat  of  the  eases  intense  hypera?mia  of  the 
spinal  cord  and  it«  membranes  is  fouud»  and  not  infre<|uently  small  ex- 
travasations of  blood.  Such  small  haemorrhages  are  oeoiisionally  found  in 
the  meninges  of  the  brain— more  frequently  at  the  base  than  at  the  con- 
vexity. In  rare  instances  hivmorrhages  of  considerable  size  have  occurred 
into  the  brain  itself.  The  lungs  are  genemlly  congested,  and  the  right 
side  of  the  heart  overdistended.  In  most  of  the  cases  tlie  umbilicus  has 
jiot  healed,  and  it  may  preae;it  evidences  of  septic  i^ectiou  nT  varying 
degrees.      L '^    ■'■^      *"  '*'-v '-     -f  /i  W      ^^'/V  \     ■■'h  ,    »  ■  ;>    £  i 

Symptoms. — These,  as  a  rule,  begin  on  the  fifth  or^  sixth  day,  or  at 
the  time  of  the  .separation  of  the  cord.  The  first  symptoms  may  not 
appear  until  the  tenth  or  twelfth  day,  but  rarely  later  than  this.  Gen- 
erally the  first  thing  noticed  is  difficulty  in  nursing,  which,  on  examina- 
tion, is  found  to  be  due  to  rigidity  of  the  jaws  (trismus).  Kursiug  may 
be  impossible  on  this  account.  The  muscles  of  the  jaw  feel  hard,  the  lips 
pout  and  all  the  muscles  of  the  face  seem  firm.  Soon  a  slight  stiffening 
of  the  body  occurs,  the  child  straightening  the  back  as  it  lies  upon  the 
lap  and  continuing  rigid  for  a  moment  or  two.  In  the  interval  it  is  at 
first  completely  relaxed.  These  paroxysms  soon  increase  in  frequency 
until  they  may  come  on  every  few  minutes,  being  excited  by  any  move- 
ment of  the  body*  The  relaxation  is  then  only  partial,  and  the  neck  and 
extremities,  sometimes  nearly  tlie  whole  body,  become  rigid  and  stiff  as  a 
piece  of  wood.  The  arms  are  extended,  the  thumbs  adducted*  and  the 
hands  clenched.  The  thighs  and  legs  are  extended,  and  no  motion  is  pos- 
sible at  the  hip  or  knee.  The  jaws  can  be  separated  slightly  or  not  at  alL 
The  firm  contractions  of  the  facial  muscles  give  a  fmculiar  expression  to 
the  features.  There  is  alow,  whining  cry.  Swallowing  is  difficult, some- 
times impossible.  The  pulse  is  rapid  and  soon  becomes  weak.  The  tem- 
perature at  first  is  normal,  but  in  the  most  acute  cases  rises  rapidly  to  104° 
^r  even  106° ;  in  the  milder  cases  it  does  not  go  above  101*^  F. 

Death  is  due  to  exhaustion,  to  fixation  of  the  respiratory  muscles,  or 
to  spasm  of  the  larynx.  In  the  less  severe  cases  all  the  symptoms  are 
milder,  and  there  may  be  intervals  in  which  the  rigidity  is  scarcely  notice- 
able, so  that  respiration  and  deglutition  may  be  carried  on  for  some  time. 
In  oases  which  terminate  in  recovery  the  temperature  is  but  slightly  ele- 
vated. The  tonic  contractions  gradually  become  less  severe,  and  the 
paroxysms  less  frequent  The  children  usually  suffer  for  seveml  weeks 
from  the  general  symptoms  of  malnutrition,  which  are  proportionate  to 
the  severity  of  the  attack*     Of  eighty-eight  fatal  cases  which  are  reported 
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JtAtltfeldt  all  biifc  five  died  between  the  ages  of  six  and  ten  days.     The 
IduratioD  of  the  disease  in  the  fatid  cases  is  seldom  more  tlian_fqrty-eight 
hours,  often  less  tlian  twenty-four  hours ;  in  those  terminating  in  recor-^ 
[ery,  l>etween  one  and  three  weeks* 

Prognodi. — No  disease  of  infancy  is  more  fatal  than  tetanus*  Where 
avails  endemicallj  it  is  regarded  by  the  laity  a^  so  uniformly  fatal  that 
lly  no  physician  is  called.  Scattered  through  medical  literature  are 
[quit«  a  large  number  of  isolated  cases  in  which  recovery  has  occurred.  At 
I  the  present  time  the  proportion  of  fatal  cases  is  probably  between  ninety 
^  and  ninety-five  per  cent  Sporadic  cases  more  frequently  recover  .than 
I  thoae  occurring  in  districts  where  the  disease  is  endemic.  The  later  the 
bdeTelopment  of  the  symptoms,  the  slower  their  course,  and  the  lower  the 
^temperature  the  more  likely  is  the  case  to  recover. 

Fropbylaxii. — A  proper  understanding  of  the  nature  of  the  disease  has 
brought  with  it  the  means  of  rational  prevention.  The  first  essential  is 
L iilaanliness,  which  must  include  scissors,  hands,  dressings,  liga- 
tures— in  short,  everything  w*hich  comes  in  contact  with  tiie  umbilical 
wound.  In  districts  where  tetanus  k  endemic,  thorough  antiseptic  treat- 
ment of  the  umbilicus  should  be  insisted  upon,  both  at  the  first  dressing 
I  sod  later,  particularly  at  the  time  of  the  separation  of  the  cord. 

Treatmentt^ — All  drugs  whose  physiological  action  is  that  of  motor 

depressants  of  the  spinal  cord  have  a  certain  amount  of  value  in  tetanus. 

The  most  importimt  ones  are  chloral,  the  bromideSj  and  calabar  bean. 

Nearly  all  the  reported  cures  have  been  by  one  of  these  drugs  or  a  com* 

biuation  of  them.     The  mistake  usually  made  is  iu  using^^oo  small  doses 

to  be  of  any  effic4icy*     Enough  to  produce  the  physiological  effects  of  the 

Idni^  must  be  given.     The  initial  dose  should  not  be  large,  but  it  shordd 

'  be  repeated  until  the  full  effects  are  obtained.     Of  those  mentioned,  chloral 

j  lias  been  the  one  most  generally  relied  upon.     An  hourly  dose  of  one  or 

\  two  grains  is  usually  required.     If  no  effect  is  visible  in  ten  or  twelve 

boors  tb«T  dose  may  be  further  increased,  as  the  patient  is  in  much  greater 

[danger  from  the  disease  than  be  can  possibly  be  from  the  drug.     Chloral 

[may  be  given  by  the  mouth  or  by  the  rectum,  hut  must  always  be  well 

diluted.     The  single  case  of  recovery  which  J^  have  witnessed  was  one 

V  ^hc  bromide  of  potassium.     This  infant  took  eight  grains  every 

>r  three  days,  afterwards  smaller  doses.     Calabar  bean  has  the 

^advantage  in  that  its  extract  may  be  given  hypodermically ;  one  tenth  of 

in  may  be  administered  from  three  to  ten  times  daily,  according  to  ^ 

•cTerity  of  the  symptoms.     Monti  has  reported  two  cases  cured  by 

Hi  nae.     The  child  must  at  all  times  be  kept  as  quiet  as  possible,  without 

museceeniry  handling  or  bathing.     If  nursing  or  feeding  by  the  mouth  is 

impoKible,  because  the  jaws  cannot  be  separated,  the  child  may  be  fed 

ibyn  ^^  the  nose.     This  is  greatly  to  be  preferred  to 

reel  .:^:,j:^.     i' : ug^ may  l?e  administered  jn  the  same^way,      . 
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The  antiloxine  irealment. — BehriDg  and  Kitasato,  after  a  series  of 
expc*riiiionts  upon  animals,  wero  the  first  to  produce  an  antitoxine  which 
has  the  power  of  neutralizing  the  tetanus  poison.  In  animals  immimity 
is  produced  by  its  injection.  It  is  also  curative  in  those  cases  where 
tetanus  has  been  produced  experimentally.  Its  value  has  now  been  dem- 
ont^t rated  in  quite  a  large  number  of  eases  of  traumatic  tetanus  in  adults* 
The  practical  obstacle  to  the  success  of  the  antitoxine  treatment  is  the 
rapid  absorption  of  the  tetanus  poison  from  the  wound*  To  be  efficient 
it  must  be  used  early. 

Cases  of  tetanus  neonatorum  successfully  treated  by  antitoxine  have 
been  reported  by  Papiewski,  Escherieh,  McCaw,  and  others;  but  the 
numlM^r  of  cases  in  which  it  has  been  used  is  as  yet  too  small  to  admit  of 
positive  deductions.  It  should  by  all  means  he  tried  wlierever  practica- 
ble ~^Tti^  k^st  method  of  administ  ration  is  still  under  discussion.  Roux's 
exiK?rimenls  appear  to  show  that  the  antitoxine  is  more  efficient  when  in- 
jected flirectly  into  the  brain  than  when  used  subeutaneously.  Fortu- 
nately in  the  newly-born  child  this  adds  no  difficulty,  since  the  needle  can 
readily  be  introduced  through  the  open  sutures.  It  is  hardly  necessary 
to  add  tbai  the  strictest  antiseptic  precautions  must  be  observed*  Reli- 
able tetanus  antitoxine  is  now  prepared  by  Behnng,  the  New  York  Health 
Department,  and  ^^ke,  Davis  &  Co.     The  question  of  dosage  is  still 
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EPIDEMIC   H.EMOGLOBINITRIA  (WINCKEL'S  DISEASE), 

The  essential  features  of  this  diseasi^  are  hienioglobinuria  with  icterus 
and  cyanosis,  this  coiubination  giving  the  skin  a  deeply  bronzctl  hue  {mala- 
die  bronzh).  It  is  a  rare  disease,  but  has  generally  occurred  epidemically 
in  institutions.  It  is  usually  fatal.  All  the  syinptoms  |M>int  to  an  acute, 
rapiii  disintegration  of  the  red  blood-cells — ^a  sort  of  blood  fermentation. 
It  is,  without  doubt,  infectious,  but  its  cause  has  not  been  discovered. 
Altbough  generally  called  by  the  name  of  Winckel,*  who  in  1879  made  a 
re|Kirl  upon  an  epidemic  of  twenty-three  cases,  the  disease  was  quite  well 
descril>ed  by  Cbarrin  in  1873,  with  a  report  of  fourtc*en  cuses,  and  ob- 
served by  Bigclow,  in  Boston,  in  1875.  All  the  case^  included  in  Winek- 
eFs  report  occurred  in  one  institution,  affecting  one  fourth  of  the  children 
born  during  the  period. 

There  is  cyanosis,  with  a  more  or  less  intense  icterus  of  the  skin  and 
internal  organs.  The  umbilical  vessels  are  usually  normal.  The  kidneys 
are  swollen,  show  small  haemorrhages  into  their  substance,  and  under  the 
microsco^x*  the  straight  tulx^s  are  seen  to  be  fdled  with  crystals  of  haemo- 
globin, but  contain  no  blood-cells.     The   bladder  frequently  contains 

•  Winckfil,  VerOffentlicL  der  pfidiatriscben  Section  der  Gesellsck  f.  Heilk.,  Berlin, 
ApriJ,  Un. 
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brownish,  smoky  urine.  The  spleen  is  swollen  and  filled  with  hlood  pig- 
ment, which  is  diffu^d  thronghout  the  cells  of  the  pulp,  and  free  in  the 
blood-Tessels.  Punctate  haemorrhages  are  seen  in  most  of  the  other 
TOcera. 

This  diseaa^e  moat  frequently  attacks  those  who  have  been  previously 
healthy.  The  symptoms  usually  begin  from  the  fourth  to  the  eighth  day 
after  birth.  They  are  intense  and  fulminating  in  character,  seldom  last- 
ing more  than  two  days,  and  often  only  one.  The  early  symptoms  are 
general  resUesenees^  rapid  pulse  and  respiration,  prostration,  cyanosis  of 
the  face,  and  general  icterus,  which  is  at  first  slight,  but  steadily  in- 
cmaea  until  it  becomes  intense,  the  skin  resembling  that  of  a  mulatto. 
The  temperature  is  normal  or  slightly  elevated.  There  is  rapid  asthenia, 
oft4*n  terminating  in  coma  or  convulsions.  The  most  characteristic  symp- 
toms are  those  connect wl  with  the  urine.  It  is  passed  frequently,  in  small 
quantities,  with  pain  and  straining.  It  is  of  a  brown,  smoky  colour,  and 
under  the  microscope  shows  hemoglobin  in  considerable  quantity,  renal 
epithelium,  and  sometimes  granular  casts  and  blood -eel  Is,  but  does  not 
contain  bile  pigment.  Albumin  is  sometimes  present,  but  not  in  large 
quantity.  Examination  of  the  blood  shows  an  increase  of  the  white  cells 
and  many  free  granules. 

Treatment  is  of  little  arail^  since  all  severe  cases  die. 


FATTY  DBGKNEEATION  OF  THE  NEWLT  BORN  (BUHL'S  DISEASE). 

A  diaeaae  has  been  de^icribed  by  the  author  whose  name  it  bears, 
tbe  essential  nature  and  causation  of  which  are  unknown.  It  occurs  as 
iaolatod  cases  and  not  in  groups,  atid  is  characterized  by  inflammatxiry 
dmges  leading  to  fatty  degeneration  in  the  viscera,  especially  the  heart, 
liver,  and  kidne)'s;  it  seldom  lasts  more  than  two  weeks,  and  is  almost 
iiiTariably  fatal*  There anay  l)e  hicmorrbages  in  any  of  the  viscera,  into 
tbe  serous  cavities,  or  from  any  nmcous  membrane.  In  the  lungs  are 
found  Urge  or  small  ha^morrhagic  infarctions,  and  the  bronchi  contain 
blood  and  bloody  mucus.  The  liver  in  recent  case^  is  large  and  soft: 
in  those  of  longer  standing  it  is  pale  and  jaundiced,  and  shows  marked 
fatty  degeneration.  The  spleen  is  large  and  soft.  The  epithelium  of 
the  tttbules  of  the  kidney  is  acutely  degenerated.  The  heart  muscle  is 
pale^  ioft,  and  fatty.  Many  of  the  lesions  are  similar  to  the  ordinary 
poflt-mortem  changes,  and  when  found  they  should  not  Ijc  interpreted 
ail  pathological  unless  the  autopsy  is  made  within  at  least  twelve  hours 
after  death. 

The  clinical  features  of  this  disease,  as  descrilw?*!.  resemble  those  of 
pyogenic  infection;  and  since  the  observations  were  made  Ix^fore  modern 
mctho<lK  of  bacteriological  study,  it  is  highly  probable  that  Buhl's  disease 
11  mendj  a  form  of  pyogenic  infection  in  the  newly  bom. 
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PEMPHIGUS  NEONATORUM— BULLOUS  IMPETIGO. 

Pemphigus  is  a  term  which  designates  a  lesion  rather  than  a  disease. 
By  it  is  meant  an  eruption  of  bullae  occurring  usually  upon  a  red  base^ 
the  contents  being  in  most  cases  clear  serum.  A  condition  somewhat 
resembling  pemphigus  sometimes  follows  the  use  in  the  newly  bom  of 
too  hot  baths.  Again,  bullae  are  seen  as  one  of  the  lesions  of  congenital 
syphilis;  they  are  then  usually  present  at  birth  or  appear  soon  after. 
They  are  most  frequently  seen  upon  the  palms  and  soles.  Infants  so 
affected  are  generally  in  wretched  condition,  and  soon  die. 

The  only  condition  to  which  the  term  pemphigus  neonatorum  should 
be  a])plied  is  quite  different  from  both  the  preceding,  and  it  has  nothing 
in  common  with  the  pemphigus  of  later  life.  The  disease  is  of  infec- 
tious origin ;  it  is  somewhat  contagious,  and  occasionally  occurs  in  small 
epidemics  in  institutions.  It  differs  from  the  common  impetigo  con- 
tagiosa seen  in  older  children,  chiefly  in  severity  and  its  association  with 
visceral  infections.  Most  patients  in  whom  the  disease  occurs  are  deli- 
cate, but  not  always.    I  have  seen  it  even  in  robust  infants. 

The  greater  number  of  cases  studied  thus  far  have  shown  the  pres- 
ence in  the  blebs  of  the  staphylococcus  pyogenes  aureus.  This  was  true 
of  tliree  ty])ical  cases  occurring  in  my  own  hospital  service.  In  one  of 
these  which  came  to  autopsy,  a  general  staphylococcus  septicaemia  was 
present.  It  is,  however,  not  impossible  that  the  staphylococcus  infection 
is  a  secondary  condition,  the  primary  one  being  as  yet  undetermined. 

The  clinical  picture  presented  by  pemphigus  neonatorum  is  so  strik- 
ing that  it  can  scarcely  l)e  mistaken.  The  symptoms  begin  in  most 
cases  betwwn  the  fourtli  and  tenth  day  of  life.  The  bullae  first  appear- 
ing are  scattered  and  often  not  larger  than  one  fourth  or  one  half  inch 
in  diameter.  They  may  be  seen  upon  any  part  of  the  body,  but  are 
especially  frequent  about  the  face,  hands,  and  other  exposed  parts.  They 
ru})turo  or  dry  to  form  crusts  without  suppuration.  The  small  bullae 
may  gradually  increase  in  size  or  several  may  coalesce  until  they  cover 
an  area  two  or  three  inches  in  diameter.  As  the  disease  progresses,  new 
bulla*  come  out  over  almost  any  part  of  the  body.  The  skin  at  first 
appears  slightly  reddened,  then  an  exudation  of  scrum  occurs  beneath  the 
ei)idormis  which  loosens  and  slides  upon  the  true  skin.  After  rupture 
of  the  large  bulla?,  the  epidermis  at  the  margin  forms  a  thin  filmy  bor- 
der or  hangs  in  shreds  easily  detached.  The  bai^e  of  the  large  vesicles 
is  a  moist  bright  red  surface.  When  many  have  formed,  the  appearance 
closely  resembles  that  seen  after  an  extensive  burn.     (Fig.  20.) 

The  course  of  the  local  symptoms  is  at  first  slow;  then  the  bullae  may 
spread  with  great  rapidity  and  death  occur  in  from  twenty-four  to  forty- 
eight  hours.  In  less  sev(?re  cases  the  course  is  more  prolonged,  the  blebs 
are  smaller,  and  recovery  may  take  place. 
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The  conBtitutioiml  symptoais  are  at  first  wanting,  but  increase  ^ith 
the  nuiulxT  and  ejctent  of  Uie  liulUt.  There  may  Ije  a  slight  rise  of 
Ivnipcraiure  or  it  may  In;  subnortimL     There  i^  progreijisive  weakness 


I  ^i*,  8D.  — Pcmj  ,'iin  on  13th  (lay  ;  dtatU  on  ICth  day  of  iisthc- 

nit;  i«tii]Hr  L  ,    iks  in  the  plot uru  tire  eiiUruly  duiiu^txl  of  »pU 

donni*;  Uiej  were  friniicd  by  Oic  coiilcewcnce  of  large  bullffi. 

and  grent  depresiiioii,  much  like  that  occiirrinp^  after  a  Inirn,  and  death 
'Oceiin*   from   exliaustion  or  from  some  viscera!   inflammation   sneh   as 

pfieiimnnia  or  meningitis. 

It   U  important    to  distinguish   pempliign^   HL-onatornm   from   eon- 

gii<llitjil  liyphilii^.     In  syphilitic  cases,   tlie  liver  and  splf^^n  are  usually 

markecUy  eDlargcd,  and  other  characteristic  changes  nu\v  he  present  in 

tlftC  nails,  miicoug  raemhranes,  or  el?iew!iere. 

Xo  treatnjeni  is  of  any  avail  in  the  mo.st  severe  cases,  when  the  hullaa 
I  cover  a  conjjiderahle  part  of  the  surface  of  the  body.     Fn  all  cases  the 

iadicationi^  are  aKsolnte  cleanliness  and  the  use  of  absorlicnt  |M>wders, 

Blieh  as  equal  parts  of  boric  acid  and  starch,  to  dry  wp  the  eruption,  or 

wet  drceaingg  of  1-10,000  liichloride  or  one-per-cent  solntion  rd  ichthyol. 

On  a4>eount  of  tJ\e  contagious  nature  of  the  disease  casets  occurring  in 

itix^titution^  should  be  isolated. 


CHAPTER    V, 


HAEMORRHAGES. 

fOBitiJAOKs  are  quite  frequent  during  the  first  days  of  life,  and 
»ri?  im|»ortjuit  not  only  from  the  fact  that  they  are  often  the  cause  of 
[di^ih»  hut,  when  the  brain  is  the  seat,  from  their  remote  etTt^ts.  There 
are  sereral  conditions  in  the  newly  born  which  predispose  to  bleeding — the 
€xtr«*mc  delicacy  of  the  blood-vessels,  and  the  great  changes  taking  place 
in  the  blood  itself  and  in  the  circulation  in  the  transition  from  intra- 
uterine  to  <jjctra-uteririe  life,    Ha^nuirrliages  may  complicate  many  of  the 
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diseases  of  the  early  days  of  life,  euch  as  syphilis  or  sepsis,  or  they  may 
exist  alone. 

The  eases  may  he  divided  into  two  groups;  (1)  Tramnatic  or  Acci- 
dental  Haemorrhages,  whieh  depend  npon  causes  connected  with  deliveiy ; 
(2)  Spontaneous  Hemorrhages,  or  The  Hsemorrhagie  Disease  of  the 
Newly  Bora. 

TEAUHATIC  OR  ACCIDENTAL  H^MORRHAOEa 

These  are  mainly  due  to  pressure  in  natural  labour,  or  to  means  em- 
ployed  in  artificial  delivery,  but  some  of  them  may  possibly  result  from 
injuries  received  before  birth.  They  are  more  frequent  in  large  children, 
in  difficult  labours,  and  where  from  any  cause  the  body  of  the  child  has 
been  subjected  to  undue  pressure, 

Hsematoma  of  the  Stemo-Mastoid. — Ha^matoma,  or,  as  it  is  sometimes 
called*  induration  of  the  sterno-uiastoid  muscle,  leads  to  the  formation  of 
a  tumour  in  the  Ijelly  of  the  muscle.  It  is  a  rare  condition,  usually  no- 
ticed in  the  second  or  third  week  of  life,  and  it  disappears  spontaneously, 
without  causing  any  permanent  deformity.  The  tumour  varies  from  three 
quarters  of  an  inch  to  one  inch  and  a  half  in  length,  being  about  the  size 
and  shape  of  a  pigeon's  egg.  It  is  movable,  almost  cartilaginous  to  the 
touch,  and  sometimes  slightly  tender.  The  situation  of  the  tumour  is 
usually  about  the  centre  of  the  muscle.  There  is  no  discoloration  of  the 
skin. 

In  about  two-thirds  of  the  cases  it  occurs  after  breech  presentations. 
It  is  much  more  frequent  upon  the  right  than  upon  the  left  side.  In 
twenty-seven  cases  collected  by  Henoch  the  right  side  was  involved  in 
twenty-one  and  the  left  in  only  six  cases.  The  explanation  of  this  differ- 
ence is  to  be  found  in  the  obstetrical  position.  Rarely,  both  sides  may 
be  involved.  The  head  is  usually  inclined  towards  the  shoulder  of  the 
affected  side  and  rotated  towards  the  opposite  side.  The  swelling  slowly 
diminishes  in  size,  and  in  most  cases  by  the  end  of  the  third  month  has 
entirely  disappeared.  Occasionally  a  slight  torticollis  remains  for  a 
longer  time,  but  in  the  majority  of  cases  the  recovery  is  perfect.  Haema- 
tonia  of  the  sterno-mastoid  is  due  to  the  twisting  of  the  head  during  par- 
turition. It  is  not  an  evidence  of  the  employment  of  any  improper  force 
in  delivery.  The  twisting  of  the  head  produces  laceration  of  some  of 
the  blood-vessels  of  the  muscle,  and  in  some  cases  there  is  doubtless  rup- 
ture of  some  of  the  fibres  of  the  muscle  itself.  Following  this  there  oc- 
curs a  certain  amount  of  intlammation  of  the  muscle  and  its  sheath* 
The  tumour  is  due  partly  to  blood-extravasation  and  partly  to  inflamma- 
tory products.  In  one  or  two  reet^nt  cases  in  which  the  sheath  of  the 
muscle  has  been  opened  it  has  been  found  filled  with  blood. 

The  condition  requires  no  treatment.  Operative  interference  is  posi- 
tively contra-indicated. 
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Ceplialhttmatoma. — This  is  a  tumour  containing  blood,  situated  upon 
the  head,  usually  over  one  parietal  bone,  and  tending  to  spontaneous  dis- 
appearance by  absorption.  The  source  of  the  blood  is  the  rupture  of  the 
small  vessels  of  the  pericranium. 

Etiology, — Cephalhaeniatoma  is  sometimes  due  to  a  distinct  trauma- 
tism like  the  application  of  fo.rcepg  or  to  some  other  injury  during  labour. 
In  the  majority  of  cases,  however,  there  is  no  evidence  of  such  injury. 
Besides  the  conditions  predisposing  to  all  haemorrhages,  there  is  the  in- 
creased pressure  in  the  blood-vessels  of  the  head  during  delivery,  espe- 
cially when  labour  is  prolonged  or  diflScult ;  there  may  be  changes  in  the 
bone,  such  as  an  imperfect  development  of  the  external  table,  which 
has  been  found  in  a  few  instances,  and  in  consequence  of  which  the  peri- 
osteum readily  separates  when  the  head  is  subjected  to  the  pressure  of 
the  pelvis  j  and,  finally^  there  may  be  changes  in  the  blood  itself.  Cephal- 
hematoma is  a  comparatively  rare  condition,  being  present,  accord- 
ing to  the  statistics  of  the  Sloane  Maternity  Hospital,  in  20  of  1,300  con- 
secutive births,  or  1  *6  per  cent.  The  condition  is  more  common  after 
first,  or  difficult  labours,  and  in  vertex  presentations ;  occurring  twice 
as  often  in  males  as  in  females,  probably  from  the  greater  size  of  the 
head. 

LeMons. — In  the  20  Sloane  cases,  the  situation  was  over  the  right 
parietal  bone  in  12 ;  over  the  left  in  2 ;  over  both  parietals  in  4 ;  over  the 
occipital  in  2.  The  location  of  the  tumour  seems  to  have  a  very  close 
relation  to  the  position  of  the  head  in  the  pelvis.  In  8  of  the  right-sided 
cases  the  head  was  in  the  left  occipito-anterior  position ;  in  3  it  was  in 
the  right  occipito-anterior;  in  1  case  the  position  was  unknown.  Of  the 
cases  with  occipital  tumours,  both  were  breech  presentations.  Of  the  16 
cases  with  a  single  tumour  the  labour  was  natural  in  10,  tedious  in  4,  and 
in  t  foitepe  were  used.  Of  the  4  double  cases,  2  were  forceps  deliveries, 
I  a  tediotis  labour,  and  but  1  was  natural. 

In  rare  cases  triple  tumours  are  met  with,  one  over  each  parietal  and 
one  over  the  occipital  bone.  The  attachment  of  the  periosteum  along  the 
sutures,  usually  limits  the  tumour  to  the  surface  of  one  bone.  It  never  ex- 
tends across  the  sutures  or  over  the  fontanel.  In  cases  where  there  is  a 
nmre  definite  injur}%  such  as  from  forceps,  the  tumour  may  be  present  over 
anj  one  of  the  cranial  bones^  but  more  frequently  over  the  parietal.  The 
seat  of  the  haemorrhage  is  between^  the  peri^gsteum  and  the  cranium.  The 
scalp  shows  punctate  haemorrhages  and  sometimes  infiltration  with  blood. 
In  recent  cases  the  blood  is  fluid  ;  later  it  is  coagulated.  The  amount  of 
eilrsTasated  blood  is  usually  from  half  an  ounce  to  an  ounce.  In  ex- 
treme cases  it  may  be  from  four  to  six  ounces.  The  cases  following  natu- 
ral delivery  are  generally  uncomplicated.  The  traumatic  cases  may  be 
complicated  by  extravasations  between  the  bone  and  the  dura  (internal 
cepfaalhs^matoma),  or  by  meningeal  or  cerebral  ha&morrhages.    If  there  ia 
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a  wound,  infection  may  be  followed  by  purulent  meningitis  and  even  by 
cerebral  abscess. 

Sympioins. — The  tumour  is  usually  noticed  from  the  first  to  the 
fourth  day  after  birth,  appearing  as  a  slight  prominence  in  one  of 
the  positions  mentioned  (Fig.  21).    Gradually  increasing  in  size,  it  at- 

_  ^^^^^       tains  its  maximum  at 

^^^™  the  end  of  a  week  or 
ten  days,  and  then 
slowly  diminishes.  In 
the  average  case  the 
tumour  is  about  the 
size  of  a  hen*s  egg^ 
and  is  oval  in  form. 
In  marked  cases  it 
may  be  one- third  the 
size  of  the  child's 
head.  To  the  touch 
yj^  21  it  is  soft,  elastic,  fluc- 

tuating, and  irreduci- 
ble. It  does  not  increase  with  the  cry  or  cough.  There  is  no  extra  heat 
and  no  signs  of  inflammation.  Usually  the  tumour  does  not  pulsate, 
although  in  rare  instances  pulsating  ccphalhsematomata  have  been  seen. 
Very  soon  the  tumour  is  surrounded  by  a  marginal  ridge.  At  first  this  is 
apparently  from  coagulation  of  blood,  but  later  it  may  be  bony.  The 
prominent  ridge  with  the  soft  centre  gives  a  sensation  somewhat  like  that 
of  a  depressed  fracture.  Sometimes  on  pressure  there  is  obtained  a  sort 
of  parchment-crackling.  This  is  generally  found  as  the  swelling  is  sub* 
siding,  and  is  sometimes  clearly  due  to  the  formation  of  minute  bony 
plates  upon  the  inner  surface  of  the  periosteum.  It  may  be  found  when 
there  is  nothing  but  tbin  cnagula  to  explain  it.  In  certain  cases  follow- 
ing severe  traumatism,  cephalhfematoma  may  be  complicated  with 
wounds  of  the  se^lp,  fracture  of  the  skull,  and  even  lacerations  of  the 
dura  mater  or  the  brain.  In  such  cases  the  tumour  may  become  inflamed, 
but  in  the  spontaneous  cases  this  is  extremely  rare.  The  usual  signs  of 
abscess  develop,  which  may  open  externally  or  burrow.  Fortunately  this 
termination  is  seldom  seen. 

As  a  rule,  without  any  interference,  the  uncomplicated  cases  go  on  to 
recovery.  The  complete  disappearance  of  the  tumour  may  be  expected  in 
from  six  weeks  to  three  months,  depending  on  its  size  ;  but  a  hard,  uneven 
elevation  may  remain  at  its  site  for  a  longer  time.  The  cases  due  to  severe 
traumatism  are  more  serious,  the  gravity  depending  not  upon  the  oephal- 
haamatoma  but  upon  the  complicating  lesions. 

/i/ayno^'i.s.— Cephalluematoma  may  be  confounded  with  encephaloeele. 
This,  however,  occurs  along  the  Une  of  the  sutures  or  at  the  fontanels,  is 
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partly  reducible,  pressure  causes  cerebral  Bjmptoms,  and  frequently  the 
ttimotir  increiises  with  respirtitory  movements,  llydmceplialus  is  distiu- 
gULshed  by  th©  syiiinietriciil  enlargement  of  tlie  head,  the  large  froiitunels, 
and  the  widely  sejiiinited  sutures.  Caput  auceetlaiieunx  ofteu  appearts  in  the 
oune  place  as  a  cephalhjematoma  and  at  the  same  time,  but  is  an  (edem- 
atous, not  a  fluctuating  tumour,  is  not  circumscribeLl,  lucks  the  hard, 
marginal  border,  and  begins  to  disappear  by  the  second  or  third  day. 
From  a  depressed  fracture  of  the  skull,  it  is  dilTerentiated  by  the  fact  that 
in  cephalhfematoma  there  is  a  tumour  and  not  a  depression ;  the  promi- 
nent margin  which  is  raised  above  the  contour  of  the  skull,  is  not  osseous 
and  the  skull  can  be  fe!t  at  the  bottom  of  the  centre  of  the  tumour. 

The  trenimeiU  in  tlie  uncomplicated  cases  is  simply  protective,  all 
such  cases  tending  to  spontaneous  recovery.  Ko  local  or  general  treat- 
ment to  promote  absorption  is  required.  The  child  should  be  so  jdaced 
and  so  handled  that  no  injury  may  be  done  to  the  alfected  paH.  Com- 
prenes  are  unnecessary,  If  complications  exist,  such  as  injury  to  the 
oneOi  dura,  or  brain,  they  are  to  be  treated  in  actjordnnee  with  general 
^  Blfpcal  principles.  Operative  interfiTence  is  called  for  only  when  sup- 
piiration  has  occurred,  or  when  there  are  brain  symptoms  which  point  to 
the  existence  of  internal  as  well  as  external  cephalhiematoma. 

Visceral  Haemorrliages. — While  these  are  most  frequent  in  large  chil- 
dren and  following  dirticult  labours,  they  may  occur  in  small  chtklren  and 
where  the  labour  has  been  easy  and  normal — their  occurrence  here  being 
doe  to  the  feeble  resistance  of  the  blood-vessels.  From  one  hundred  and 
thirty  autopsies  upon  still-born  children  or  those  dying  soon  after  birth, 
Bpencer  concludes  that  intracranial  haemorrhages  are  more  frequent  in 
head-forueps  than  in  breech  cases,  and  more  frequent  in  breeeh  ihan  in 
natural  vertex  deliveries*  Other  visceral  hajmorrbages  are  much  more 
ftvqaent  in  breech  cases. 

Nut  all  visceral  haemorrhages  are  to  be  classed  as  traumatic.  They  are 
often  seen  with  the  spontaneous  hiemorrhages  from  the  skin  or  mucous 
membranes.  When,  however,  they  are  single,  they  seem  to  me  of  trau- 
malic  rather  than  of  pathological  origin. 

The  most  important  of   the  visceral   h.^morrhagt*8  are  intracranial. 

These  are  discussed  in  the  chapter  devoted  to  Birth  Paralyses.     Karely 

there  may  be  targe  haemorrhages  into  the  lung.     Here  the  blood  fills  the 

»aar  Tiniclea,  ihe  small  bronchi,  and  coagula  may  be  found  even  in  the 

^  htfger  bronchi.     A  large  part  of  a  lol>e  or  an  entire  lobe  may  be  involved. 

On  scciion  the  condition  resembles  atelectasis,  and  it  may  give  the  physical 

gne  of  consolidation. 

The  abdominal  viscera  suffer  more  than  those  of  the  thorax  because 
■t  protected  against  pressure.  Small  hemorrhages  are  not  uncommon 
rOpcm  the  surface  of  any  of  the  viscera  covered  by  peritonaeum,  Intra- 
[pQfilofieal  hnmorrhages  are  rare,  but  may  be  very  extensive,  amounting  to 
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umj  tMke  pboe  beiMath  tbe  esftnle,  deatk  malting,  as  in  the  case  re- 
ported bj  Sfendeboti  (Nev  York),  from  raptoxa  into  the  peritoneal  oiTity 
on  the  third  daj.  Steffen  r^wru  a  caee  of  laoetatkn  of  the  eepeale  ot 
the  lifer  in  a  ettU-bom  infuit  Of  the  bige  bcmorrfaagei,  dioee  into  the 
npreienal  capenlee  are  perhape  the  most  frequent.  Two  cases  have  re- 
eentlj  oocmred  in  the  Sloane  Matemitj  HoepitaL  In  one  of  tfaeee,  the 
qiednteD  of  which  I  examined,  the  capsnie  was  distended  nearlj  to  the 
sise  of  an  omnge,  and  the  icidnej  surroiiiided  bj  a  mas  of  blood-clots. 
Blood  was  extraTSfiated  into  the  retroperitoneal  connectxTe  tis^ne^  and 
rupture  bad  taken  phice  into  the  peritoneal  caTity,  which  contained  half 
a  pint  of  partly  coagulated  blood.  The  child  died  on  the  fifth  day.  This 
case  has  been  reported  in  fall  by  Toley.*  Ahlfeld  has  reported  a  case  of 
haemorrhage  into  both  suprarenals. 

Except  in  the  intracranial  variety,  Yisceral  hsemorrhages  caose  few 
syroptoms,  and  in  the  great  majority  of  cases  the  diagnosis  is  not  made. 
Intrapulmonary  hiemorrhages  have  given  rise  to  the  signs  of  consolida- 
tion of  the  lung  and  even  to  hsBmoptysis  (Miram^s  case).  The  abdominal 
hsemorrhages  are  the  most  obscure.  There  may  be  a  general  abdominal 
distention  with  the  usual  symptoms  of  loss  of  blood,  or  there  may  be  a 
circumscribed  swelling.  In  many  cases  nothing  is  noticed  until  a  rupture 
of  a  subperitoneal  hfemorrhage  takes  place  into  the  general  peritoneal 
cavity,  when  there  may  be  sudden  collapse  and  death. 

The  visceral  hemorrhages  are  not  amenable  to  treatment  The  prog- 
aoais  depends  upon  the  size  and  position  of  the  hsBmorrhage.  In  the  cases 
of  abdominal  hmmorrhage  the  diagnosis  is  extremely  obscure  and  is  rarely 
made  during  life. 

SFONTAKEOUS  H^MORKa AGES— THE   HEMORRHAGIC   DISEASE   OF 

THE  NEWLY  BORN. 

A  disposition  to  bleeding  is  seen  with  many  diseases  of  the  first  few  days 
of  lifis  eflpecially  those  of  an  infectious  character,  like  syphilis  and  pyaemia 
With  most  of  these,  however,  the  haemorrhages  are  small,  and  the  condi- 
tion may  be  compared  to  the  haemorrhagic  tendency  seen  in  certain  forms 
of  infection  of  later  life,  such  as  measles,  smallpox,  and  malignant  endo- 
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litis.  There  is,  however,  a  class  of  omes  in  which  the  haemorrhages  are 
E>t  asBOcmted  with  any  other  known  process,  and  in  which  the  escape  of 
[blood  from  the  small  blood-ressels  is  the  chief  or  essential  symptom.  In 
Ithefid  cases  the  bleeding  is  much  more  extensive  than  in  the  others  men- 
Woned.  These  haBmorrhages  are  characterized  by  the  fact  that  they  are 
iapontaneoaB  in  origin,  having  no  connection  with  delivery,  they  are  niiil- 
iple  in  location,  and,  while  little  influenced  by  treatment,  they  tend  to 
1  spontaneously  after  quite  a  Umited  time.  They  are  most  often  from 
fte  nmbilicus,  the  mucous  membranes  of  the  stomach  and  intestines,  or 
eneath  the  skin,  but  they  may  be  from  almost  any  mucous  surface  or 
into  any  organ  of  the  body. 

Etiology. — Exactly  what  causes  these  haemorrhages  is  as  yet  unknown, 
|tnt  ii  is  jsomething  which  produces  changes  in  the  blood  or  in  the  blood- 
els,  or  in  both,  whereby  the  vesaels  are  no  longer  able  to  hold  their 
:>Dtenta  In  this  class,  as  well  as  in  the  traumatic  haemorrhages,  the 
sing  causes  of  bleeding  in  early  life  must  l>e  emphasized— viz.,  the 
lie  condition  of  the  blood-vessels  and  the  great  changes  taking  place 
on  after  birth  both  in  the  circulation  and  in  the  blood  itself.  These 
emorrhages  are  not  common,  and  are  met  with  much  more  often  in  in- 
titntions  than  in  private  practice.  In  5,225  births  in  the  Boston  Lyiug-in 
[Asylum,  Townsend  reports  32  cases  of  haemorrhage,  or  0*6  per  cent.  In 
lie  Lying-in  Asylum  of  Prague,  Ritter  observed  190  cases  in  13,000  births, 
l>r  VA  per  cent  In  the  Foundling  Asylum  of  Prague,  Epstein  reports 
ii»morrhhgefl  in  8  per  cent  of  740  infants. 

These  cases,  except  in  very  rare  iustnnces,  are  not  manifestations  of 
ha^mophiliii.  Of  576  bleeders  colleotM  by  Grand  id  ier,  only  12  had  a  his- 
tory of  hfemorrhage  at  the  time  of  falling  off  of  the  cord,  and  symptoms 
Teiy  rarely  appeared  before  the  end  of  the  first  year.  Hsemorrhages  in  the 
kaewly  bom  are  only  slightly  more  frequent  in  males,  while  in  hfemophiHa 
Itliey  predominate  13  to  1,  The  haemorrhagic  disease  of  the  newly  born  is 
|0elf4imited,and  runs  a  definite  course  to  recovery  or  death.  The  tendency 
|to  bleed  does  not  extend  beyond  a  few  weeks,  and  often  lasts  but  a  few 
lays ;  those  who  survive,  recover  perfectly.  Circumcision  has  been  done 
ithin  a  few  days  after  the  cessation  of  the  hjemorrhages  without  any  un- 
it bUHHllng.  In  a  caw?  lately  under  observation  with  the  most  exten- 
subcutjmeous  liamorrhages  I  have  ever  seen,  all  tendency  to  bleed 
lltdoiitsed  before  the  separation  of  the  cord,  although  there  had  previous- 
bleeding  at  the  navel.  A  similar  case  is  reported  by  Townsend. 
I  are  not  associated  with  difficult  delivery.  In  only  G  of  Town- 
rs  *  50  CBBBB  waa  the  labour  abnormal.  This  is  borne  out  by  my  own 
Kperienee.  Many  of  the  children  who  bleed  have  previously  been  anaemic 
Eld  IQ  poor  general  condition;  but,  on  the  other  hand,  many  have  been 
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strong  and  given  every  indication  of  being  well  nouriBhed*  TleTeditary 
eyphilis  h  nssociated  in  a  Final  I  proportion  of  the  eases — -from  2  to  6  per 
cent,  according  to  the  observations  of  Epstein,  Ritter,  and  Townsend. 
In  132  cases  of  congenital  syphilis  observed  by  Mracek,  14  per  cent  suf- 
fered from  haemorrhages. 

A  more  frequent  association  with  sepsis  (pyogenic  infection)  has  been 
observed.  Of  the  61  cases  observed  by  Epstein  not  less  than  29,  and  of 
the  190  cases  of  Ritter,*  24  were  associated  with  sepsis.  During  the  year 
18115  tlierc  were  no  less  than  8  marked  cases  of  haemorrhage  in  the  Nur- 
sery and  Child's  Hospital  in  about  225  deliveries.  While  it  is  true  that 
more  cases  of  sepsis  (pyogenic  infection)  occurred  among  the  children 
during  this  period  than  usual,  it  was  striking  that  not  one  of  these  h^eni- 
orrhagic  ca.<es  gave  any  evidence  of  sepsis,  and  that  none  of  the  septic 
cases  had  bleeding.  An  epidemic  of  10  cases  of  ha?morThages  among 
54  births  at  the  New  York  Infirmary  for  Women  and  Children  was  stud- 
ied in  18f*S)  by  Kilham  and  Mereelis.f  These  all  occurred  in  the  course 
of  two  months;  the  epidemic  ceased  as  soon  as  the  cases  were  properly 
isolated. 

From  the  foregoing  facts  it  is  quite  evident  that  not  all  the  cases  of 
bleeding  are  due  to  the  same  cause,  and  that  while  this  symptom  occurs 
in  some  cases  of  pvogeuic  infection,  the  latter  does  not  explain  most  of 
those  seen.  The  circiiu) stances  in  which  the  luTmorrhagic  disease  occurs 
point  strongly  to  an  infectious  origin,  but  with  our  present  knowledge  we 
can  not  believe  this  cause  to  be  the  same  as  in  ordinary  sepsis — viz«,  the 
entrance  of  common  pyogenic  bacteria.  Quite  a  number  of  these  cases 
have  now  been  studied  bacteriologically,  but  with  no  very  uniform  results. 
In  two  cases  by  Gaertner  |  there  was  found  in  the  blood  a  short  bacillus 
resembling  in  some  respects  the  colon  bacillus,  wliich,  injected  into  the 
peritoneal  cavity  in  young  animals,  chiefly  dogs  a  few  days  old,  produced 
a  disease  accompanied  by  haemorrhages  resembling  that  ceen  in  the  newly 
born.  Tlie  bacillus  was  recovered  from  the  blood  and  all  the  organs  of 
these  animals.  Several  observers  have  confirmed  his  findings.  Other 
organisms  that  have  been  isolated  are  the  streptococcus,  staphylococcus, 
bacillus  pyocyaneus^  an  organism  closely  resembling  the  pneumocoecus, 
and  several  others;  but  no  one  of  these  is  constantly  pre>^ent.  It  seemis 
liJcely  that  the  specific  cause,  whatever  its  nature,  produces  changes  not 
so  much  in  the  blood  as  in  the  blood-vessels  themselves.  Its  action  seems 
to  be  similar  to  that  of  a  constituent  found  by  Flexner  and  Nagouchi 
in  rattlesnake  venom,  which  produces  rapid  destruction  of  the  vascular 
endotlielium,  and  which  has  Iwx^n  calle<l  by  them  immorrhagtn, 

Wlule  these  hicmorrhages  are  not  traumatic,  bleeding  is  exceedingly 
prone  to  occur  in  the  skin  over  pressure  points  such  as  the  back,  the 
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elbows,  the  occiput,  aad  the  sacrum.  It  ia  also  eomnion  from  the  mucous 
membranes  which  are  the  seat  of  pathological  processes,  especially  from 
the  eyes^  the  noee,  and  the  genitals. 

Laticiiu. — In  very  many  of  the  cases  the  autopsy  shows  nothiug  except 
the  haBmorrhages  in  the  various  situations  and  the  blanching  of  the  organs 
due  to  the  I068  of  blood.  The  hsemorrhages  of  the  brain  are  usually  me* 
ningeal  and  diffuse.  They  are  considered  more  at  length  in  the  chapter 
upon  Birth  Paralyaes.  The  pulmonary  haemorrhages  are  usually  small 
and  unimportant,  amounting  only  to  small  extravasations  into  the  sub- 
itance  of  the  lung  or  ecchymoses  of  the  mucous  membrane  of  the  bronchi, 
^Ecchymoses  may  be  seen  upon  the  surface  of  the  pleura,  the  pericardium, 
or  the  peritoneum,  bat  large  haemorrhages  into  the  pleura  or  pericardium 
ire  very  rare.  The  thymus  gland  is  often  the  seat  of  small  extrava&a* 
tions.  The  stomach  and  intestines  may  contain  considerable  blood  vari- 
onaly  diaorganized  in  the  different  parts  of  the  canal,  and  there  may  be 
ecchymosea  of  the  raucous  membrane.  In  addition,  ulcers  may  be  found 
10  the  stomach  and  duodenum.  In  twenty-four  autopsies  upon  cases 
with  hemorrhage  from  the  stomach  and  intestines  collected  by  Dusser,* 
nloera  were  found  in  the  stomach  in  nine  cases,  and  in  the  intestines  in 
tour.  These  ulcers  are  multiple  and  are  small,  rt^sernbliug  the  follicular 
uloera  of  the  colon.  They  are  usually  superficial,  hut  may  extend  to  the 
muacDlar  coat  and  may  even  perforate.  I  have  myself  found  ulcers  in  the 
etomaeh  in  a  single  case.  They  were  associated  witii  a  moderate  amount 
of  follicular  gastritis.  The  intestinal  ulcers  are  found  only  in  the  duode- 
nam  and  resemble  those  of  the  stomach.  The  cause  of  these  ulcers  is 
■omewhat  obscure;  some  of  them  are  undoubtedly  dependent  upon  in- 
flammatory changes  probably  of  infectious  origin  ;  others  have  been  com- 
pared to  the  peptic  ulcers  of  later  life,  and  are  attributed  to  thrombi  in  the 
blood-fossela  of  the  mucous  membrane.  These  ulcers  are  found  in  but  a 
amall  proportion  of  the  cases  in  which  bleeding  occurs  from  the  alimen- 
tary tract,  and  they  may  be  wanting  even  where  it  has  been  very  profuse. 

Small  extravasatioud  may  be  seen  upon  the  surface  of  the  liver,  the 
qilMn,  or  the  kidneys.  They  may  also  be  found  in  the  substance  of  these 
organs.  The  large  bsemorrhages  upon  the  surface  of  the  liver,  into  the 
stiprarennl  capsules  and  other  subperitoneal  extravasations  have  been  in* 
eluded,  improperly  perhaps,  in  the  group  of  traumatic  haemorrhages  dis- 
eossed  in  the  preceding  chapter.  From  a  rupture  of  any  of  these  there 
aiajr  te  hirge  extravasations  into  the  peritoneal  cavity.  Microscopical  ex* 
MninatioDS  of  the  blood-vessels  have  been  made  in  but  a  small  number  of 
eaaea.  Hracek  claims  to  have  found  evidences  of  endarteritis  in  some  of 
th«  syphilitic  cases  in  which  there  was  bleeding.  The  changes  found 
in  the  blood  have  not  been   uniform  and   have  as  yet  been   only  im- 
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In  manjr  oaiee  notiiing  m  aotaoed  niilil  tbe  bsBU»rrhage  begiii&  The 
child  may  be  ptmkmdj  bealtlij or  teMm.  The  ini  bleeding  noticed  maj 
be  froai  the  etooBaeK  iateotines  or  any  of  the  oraooaa  enrhcei,  beneath 
tbe  skuif  or  from  the  Bmbilica&  The  amoant  of  blood  lost  in  meet  caaei 
ti  not  great,  bst  there  is  a  conttnnoot  oosiag.  The  total  hemorrhage 
ma?  be  onlj  one  or  two  drachma  or  it  may  nach  leTeral  oance&  The 
ikln  IE  asnalij  pale«  the  pulse  feeble,  ai>d  the  general  condition  one  of  con- 
aiderable  prostration,  often  from  the  oatwt.  In  all  caaea  there  is  rapid 
loss  of  weight  Tbe  temperattire  may  be  higb^  low,  or  subnormal.  A 
marked  elevation  of  temperature  maj  depend  not  upon  tbe  biemorrbage 
hot  upon  aseociated  conditioDS.  Flnctnations  in  temperature  during  the 
first  three  days  are  so  common  from  distarbances  of  nutrition,  that  I  attach 
mnch  less  importance  than  have  some  writers  to  this  symptom.  Icterus  is 
not  more  frequent  than  among  other  infants.  In  a  large  number  of  the 
cases  there  is  diarrhoea.  Convulsions  often  occur  at  the  close  of  the  disease. 
The  danition  of  the  disease  in  cases  which  recover  is  usually  but  one 
or  two  days.  In  fatal  cases  it  is  rarely  more  than  three  days,  and  often 
less  than  one.  Death  more  frequently  results  from  the  gradual  failure  of 
all  the  vital  forces  than  from  a  rapid  loss  of  blood. 

Umbilical  kwmorrhaffe, — A  elight  oozing  from  the  umbilicus  not  in- 
frequently occurs  when  the  ligature  has  been  improperly  applied,  or  when 
there  is  so  miieh  shrinking  of  the  cord  that  the  ligature  has  loosened^ 
SometiTneB  rough  handling  at  the  time  of  the  sejmration  of  the  cord  may 
excite  a  little  bleeding.  All  the  above  conditions,  however,  are  usually  of 
trivial  im]»ortance  and  are  readily  controlled  by  simple  measures.  Spon* 
tunoous  biemorrhage  is  quite  a  different  matter.  It  is  rather  later  than 
bleeding  from  the  muf^oos  membranes,  usually  occurring  between  tbe 
fourth  and  the  seventh  day.  There  may  be  bleeding  into  the  cord  as  well 
as  from  its  free  extremity  before  it  separates;  after  separation,  from  the 
stump.  A  Blight  stain  upon  the  dressing  is  usually  the  first  note  of  warn- 
ing, hut  in  exceptional  circumstances  a  gush  of  blood  is  the  first  symptom. 
The  hromorrhage  may  be  temporarily  arrested  by  various  means,  but  tt 
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Rhdws  a  strong  tendency  to  occur  in  spite  of  everything  which  is  done. 
The  general  j?ymptoms  depend  upon  the  amount  of  hlceding  and  the  ra- 
pidity with  which  it  occurs.  It  is  the  game  as  in  other  haemorrhages  of 
the  newly  born.  The  usual  duration  is  t\yo  or  three  days^  It  has  been 
known,  however,  to  persist  for  twelve  or  fourteen  days,  and  it  may  be 
fatAl  in  less  than  twenty-fonr  hour?  from  the  time  it  is  noticed. 

H(tm4)rrhafje  from  the  siomach  and  intestines, — Bleeding  oceiirs  much 
leoi  frequently  from  tlie  atomach  than  from  the  intestines.  The  latter 
is  called  mela^na.  Gaatro-enterjc  haemorrhages  begin,  in  tlie  great  ma- 
jority of  cases,  during  the  first  three  dtiys  of  life.  Of  Dusser's  75  cases,  the 
b»morrhage  began  on  the  first  day  in  24  cases;  on  the  second  day  in  22 
cuKs;  on  the  third  day  in  9  cases;  in  only  10  cases  later  than  the  ninth 
day,  and  in  no  instance  later  than  the  twelfth  day.  The  appearance  of 
the  blood  vomited  depends  upon  the  length  of  time  it  has  remained  in 
the  atomach.  Usually  it  is  in  dark  brown  masses,  and  not  very  abun- 
dant; more  rarely  bright  red  blood  may  be  ejected.  The  quantity  varies 
from  one  drachm  to  half  an  ounce.  Vomiting  is  liable  to  be  excited  by 
nursing.  The  blood  dischiirged  from  the  bowels  ia  ah^'ays  dark  coloured, 
naually  intimately  mixed  with  the  stool,  very  rarely  in  clots.  If  in  doubt 
between  blood  and  meconium,  one  should  look  for  the  corpuscles  with  the 
microscope.  When  this  is  not  conclusive  on  account  of  the  disorganiza- 
IJOQ  of  the  corpuscles,  a  chemical  test  for  haemoglobin  should  be  made. 
CoQOMled  hiemorrhage  into  the  stomach  may  take  place,  which  may  even 
Imi  sofficient  to  produce  death,  no  blood  being  vomited  or  passed  by  the 

I  bawek.     In  such  cases  the  autopsy  may  reveal  quite  a  large  quantity  of 

fUood,  both  in  the  stomach  and  intestines. 

Hrnnorrhage  from  the  month. — The  quantity  of  blood  is  rarely  large; 
bal  it  is  here  that  it  is  often  first  seen.  Its  source  may  be  the  mucous 
Bierabnuie  of  the  mouth,  pharynx,  oesophagus,  stomach,  or  bronchi.     It 

\Wmj  be  anociated  with  ulceration  of  the  bard  palate,  with  thrush,  or  with 
nrea  of  the  lips. 
H(fmorrhages  from  the  nose  are  infrequent,  and  are  more  often  due  to 

[^lihiiia  than  to  other  cautea.  These  are  rarely  profuse,  but  are  frequently 
repeated. 

Smheuianmms  htsmorrhages. — These  may  appear  in  places  exposed  to 
p Wttre,  aaoh  aa  the  sacrum,  heels,  occiput,  or  back;  or  in  others  which 
are  not  ao  exposed,  aa  Uie  abdomen,  axillaB,  or  thighs.     They  may  follow 

I  oilier  lestoDd  of  the  skin,  stich  as  pemphigus,  eczema,  or  furuneulosis.  In 
aooie  cases  these  hsemorrhages  are  very  extensive,  as  in  one  recently 
under  obMrfatian,  where  nearly  one  third  of  the  thorax  was  covered. 
The  extravaaations  are  sarrounded  by  an  indurated  border.  Where  they 
occur  alone  or  form  the  principal  lesion,  the  prognosis  is  favourable. 

ffstmaittria, — The  urine  is  not  only  stained  with  blood,  but  sometimes 
[  clota     This  bsemorrhage  may  have  its  origin  in  the  bladder,  ure- 
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Hm9mrrha§€  from  th4  mr$  maj  originate  in  the  exteial  meatm  or 
Ube  middle  ear«    It  ia  generally  ptaoeded  bf  oitilii. 

£fwm&rrhag€  from  ike  femah  gmUdU, — ^lliia  not  infi^ueiidj  ocean 
vitboat  hjemorrhiigee  elBewbere,  and  under  each  circniDalaDoee  is  rarely 
eeriotia.  Callingsworth  has  collected  lhirtj*tiro  caaee  in  cbildien  under 
lix  weeks  of  age— no  case  having  reaalled  ^tallj.  These  are  not  to  be  re- 
garded aa  cases  of  precocious  meagtraation.  They  are  freqaentlj  preceded 
by  catarrhal  inflammations  of  the  vagina. 

Diagnotis^ — This  is  generally  easy,  bb  the  haemorrhages  are  nsoatly 
multiple  and  some  of  them  external.  A  slight  bsemorrhage  from  the 
intestine  may  be  easily  oTerlooked.  Large  haemorrhages  into  the  internal 
organs  alao  are  obscure  and  not  often  recognised.  Spurious  hssmorrhagea 
from  the  stomach  may  occur,  blood  being  Tomited  which  has  been  swal- 
lowed during  birth  or  nursing.  The  source  of  bleeding  may  also  be  the 
mouth,  Do«e  or  phar3mjc^  and  sometimes  blood  is  swallowed  in  large  quan- 
tities and  afterward  vomited.  These  cavities  should  therefore  always 
be  examined,  since  local  treatment  may  be  efficacious.  Syphilis  should 
be  suiipected  when  the  bleeding  is  chiefly  nasal. 

Prognosis, — In  all  circumfttances  the  haeniorrhagic  disease  in  the 
iK'wIy  born  has  a  bad  prognosis.  Of  seven  hundred  and  nine  casea  col* 
leeted  by  Townsend,  the  mortality  was  seventy-nine  per  cent.  No  ob- 
server lias  seen  more  than  one  third  of  his  cases  recover.  In  any  single 
case  the  prognosis  depends  upon  the  extent  and  severity  of  the  hemor- 
rhage, upon  the  vigour  of  the  child,  and  upon  how  well  it  can  be  nour- 
ished. No  caf^e  should  be  looked  upon  as  hopeless,  for  perfect  recovery 
hiiH  rujieutc^illy  taken  place  where  it  seemed  impossible. 

Treatment. — Thu8  far  no  treatment  seems  to  have  any  decided  influ- 
cnwj  iti  controlling  (\m  disease.  Adrenalin  and  the  suprarenal  extract 
ap|K?ar  to  have  some  etlect  in  bleeding  from  accetksible  mucous  mem- 
branoH,  and  should  be  applied  if  the  hiemorrhage  is  from  the  nose,  mouth, 
i^r  pharynx*  For  internal  use  the  suprarenal  extract  is  to  be  preferred. 
1  have  mHiU  one  case  in  which  benefit  seemed  to  follow  its  use  in  severe 
gttiitne  hiemorrhaf^e,  but  in  others  it  has  failed  entirely.  It  may  be 
given  up  to  two  grahiB  every  two  hours.  The  subcutaneous  injection  of 
a  two-[jer-cent  solution  of  gelatin,  which  has  been  sterilized  several  times^ 
la  advueatnl  by  many  European  writers;  40  to  50  cc.  may  be  administered 
two  lo  three  times  daily.  The  general  treatment  should  have  reference 
to  maintaining  the  nutrition  by  careful  feeding,  judicious  stimulation, 
and  attention  to  the  circulation,  the  body  temperature,  and  the  general 
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condition  of  the  child.  Bleeding  points  on  the  skin  or  mucous  membranes 
within  reach  are  best  treated  by  the  application  of  chromic  acid  fused 
on  a  probe,  or  of  nitrate  of  silver.  Umbilical  haemorrhage  is  best  con- 
trolled by  covering  the  umbilicus  with  a  small  pad  of  sterile  cotton,  over 
which  is  folded  from  either  side  the  skin  of  the  abdominal  wall.  This  is 
held  in  place  by  two  strips  of  adhesive  plaster  crossing  the  umbilicus 
obliquely.  Astringent  injections  for  intestinal  haemorrhages  are  prac- 
tically useless,  as  the  blood  is  almost  invariably  either  from  the  stomach 
or  from  the  upper  part  of  the  small  intestine. 

CHAPTER  VI. 
BIRTH  PARALYSES, 

Birth  pandyses  are  chiefly  due  either  to  pressure  upon  the  child  by 
the  parts  of  the  mother  or  to  artificial  means  employed  in  delivery.  They 
may  be  cerebral,  spinal,  or  peripheral. 

Cereal  paralyses  are  in  almost  every  instance  due  to  meningeal  haem- 
orrhage. Very  infrequently  they  depend  upon  cerebral  haemorrhage, 
laceration  of  the  brain,  or  pressure  from  a  depressed  fracture. 

Spinal  paralyses  are  extremely  rare,  and  only  a  few  examples  are  on 
record.  They  are  due  to  laceration  of,  or  haemorrhage  into  the  cord  or  its 
membranes.  These  lesions  produce  paraplegia,  the  exact  distribution  of 
which  depends  upon  the  point  at  which  the  cord  is  injured. 

Peripheral  paralyses  usually  affect  the  face  or  the  upper  extremity. 
Ptodysis  of  the  face  is  due  in  most  cases  to  the  application  of  the 
forceps.  Paralysis  of  the  upper  extremity  is  most  frequently  of  the 
^  upper-arm  type,"  and  is  known  as  Erb's  paralysis.  It  usually  follows 
extraction  in  breech  presentations.  Peripheral  paralysis  of  the  lower 
extremity  is  almost  unknown. 

CEREBRAL  PARALTSia 

Cerebral  paralysis  is  often  used  synonymously  with  meningeal  haemor- 
rhage. This  lesion  is  not  infrequent,  and  is  of  great  importance  not  only 
from  its  immediate  effects,  but  because  upon  it  depend  many  of  the  cere- 
bral paralyses  seen  in  later  life.  According  to  Cruveilhier,  at  least  one 
third  of  the  deaths  of  infants  which  occur  during  parturition  are  due  to 
this  cause. 

Ttti/Aogy. — ^The  same  predisposing  causes  exist  in  the  cases  of  menin-  * 
.geal  bsmorrhages  as  in  otliers  occurring  at  this  time.    A  small  number  of 
cases  are  associated  with  syphilis ;  others  with  pyogenic  infection.     In  a 
few  cases  there  is  a  history  of  an  injury — usually  a  fall  or  blow  upon  the 
abdomen— daring  the  last  months  of  pregnancy.    Meningeal  haemorrhage 
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maj  occur  as  one  of  the  legions  in  the  haBmorrhagic  difieaae  of  tbs  oewly 
born.  The  mo^t  important  caused,  however,  are  connected  witii  partnrv 
tion.  The«e  haemorrhages  are  essentially  mechanical,  and  are  faronred 
by  everything  which  increases  or  prolongs  pressure  upon  the  head.  The 
conditions  with  which  they  are  associated  are  tedious  labour,  breech  pres- 
entations with  didiculty  in  extracting  the  head,  instrnmentat  deliTeries, 
and  premature  births.  The  majority  occur  in  first-bom  children.  Certain 
cases  are  associated  with  cardiac  malformations — according  to  BedDar^  a 
small  aorta  with  hjpertrophied  heart,  or  the  transpositioii  of  tbe  large 
blood-Teflsels.  In  many  of  the  cases  there  is  also  a  hsBinorrfaage  outsida 
the  skulL 

Leiioni. — These  haemorrhages  are  very  much  more  common  at  the 
base  than  ut  ttie  convexity,  and  at  the  posterior,  than  at  the  anterior  pari 
of  the  skulL  Tbey  are  most  frequently  found  over  the  cerebellum  and 
the  occipital  lobes  of  the  cerebrum*  The  entire  extravasation  is  often 
beneath  the  tentorium.  The  extent  of  the  haemorrhage  is  erceedinglj 
variable.  There  may  be  a  single  large  clot  at  the  convexity  or  at  the  base 
(Fbte  H),  the  hemorrhage  may  be  limited  to  the  convexity  of  one 
hemisphere,  or  it  may  cover  nearly  the  entire  surface  of  the  brain.  Dif- 
fuse hiemorrhages  are  more  common  than  a  single  circumscribed  clot 
Of  the  eleven  causes  collected  by  McNutt  (New^  York),  in  seven  case** 
With  vertex  presentationi*  tbe  le^sion  u>is  principally  at  the  base,  and  Uiju- 
ally  limited  to  that  region.  In  four  breech  cases,  however,  it  was  prin* 
cipally  at  the  convexity.  The  source  of  the  blood  may  be  a  laceration  of 
one  of  the  sinuses  of  the  dura  mater  caused  by  the  overlapping  of  the 
parietal  bones.  This  was  found  in  one  of  the  cases  of  Hirst  (Phila- 
delphia). Much  more  frequently  the  blood  comes  from  one  of  the  cer^ 
bral  veins,  or  from  the  capillary  vessels  of  the  pia  mater.  In  thirty- 
seven  of  Be<lnar'8  fifty-two  cases,  the  extravasation  was  beneath  the  pia 
mat4»r.  In  the  remaiuder  it  was  between  the  pia  mater  and  the  dura — 
i.  e.,  in  the  anichnotd  cavity.  Ilaemorrhages  betw^een  the  dura  and  the 
skull  may  be  said  never  to  occur  except  when  associated  with  fracture. 
If  the  child  is  still-boni,  or  if  death  has  occurred  on  the  first  or  second 
day,  the  blood  is  partly  fluid  and  partly  coagulated  ;  later  it  is  entirely 
coagulated  and  may  have  undergone  partial  absorption.  The  amount  of 
extravasated  blood  varies  between  one  drachm  and  four  ounces,  the  aver- 
age amount  being  about  one  ounce.  The  blood  extends  into  the  fissures 
between  the  convolutions  and  sometimes  into  the  ventricles  along  the 
choroid  plexus,  although  this  is  rare.  In  large  haemorrhages  the  brain 
substance  is  softened  and  in  places  may  be  quite  disintegrated ;  but  with 
small  extravasations  these  changes  are  very  slight.  In  eases  which  survive 
for  two  or  three  weeks  there  is  usually  a  certain  amount  of  meningitis^ 
The  later  changes — those  of  arrested  development  of  the  cortex  and  cere- 
bral sclerosis — will  b©  considered  in  the  chapter  devoted  to  Cerebral  Pa- 
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rmtieiit  in  the  Nurnery  and  Child's  Hasspilal,  dying  on  the  sixth  day, 

i^iitiutis  poor;  child  very  dull  and  apathelir,  refused  to  nurse ;  once  voni* 

1  huA  an  ecchymo«is  of  the  ri|^ht  curijuiK-tiva.     On  the  last  day«  hiirh 

tre  il(Xi    F,)  and  K^neral  convulsions.     Some  ehanijed  blood  found  in  the 

\nd  int<L^tines  at  the  autopsy;  brain  greatly  congested,  and  at  the  base  was 

ui«  ckit  «hown  in  the  picture. 
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rtlpes  in  the  section  oo  Diseases  of  the  Nervous  System.  HaBmorrhages 
intci  the  membranes  of  the  upper  part  of  the  cord  are  found  in  a  krge 
proportion  of  the  fatal  ernes.  Associated  ha&morrhages  of  the  lungs  and 
other  organs  are  not  uncommon. 

Symptoms, — If  the  hffimorrhage  is  large,  the  child  is  usually  still-bornj 
although  its  movements  may  have  been  active  np  to  the  commencement  of 
labour.  When  the  haemorrhage  is  not  so  large  as  to  be  immediately  fatal, 
Ihe  diild  may  show  no  symptoms  except  dulness  or  torpor,  with  feeble 
or  irregular  respiration,  death  following  within  the  first  twenty-fonr 
hciarti.  A  large  proportion  of  the  cases  are  born  asphyxiatt'd,  and  fi"e- 
quently  they  are  resuscitated  only  after  considerable  effort.  They  nurse 
feebly,  often  with  great  ditlieulty.  Convulsions  arc  common  in  cases 
which  last  for  four  or  five  days,  and  more  with  hitmorrhagcs  at  the  con- 
vexity than  with  those  at  the  base.  Opisthotonus  is  often  present,  also 
general  rigidity  of  the  extremities*  clenching  of  the  hands,  and  increased 
knee-jerks.  Barely  there  is  complete  relaxation  of  all  the  musdes.  Some- 
times there  are  automatic  movements.  The  respiration  is  usually  dis- 
turbed; in  most  cases  it  is  slow  and  irreguhir  The  j^ulse  is  feeble  and 
slow.  The  pupils  are  more  frequently  contracted  than  dilated,  and  there 
may  be  oscillation  of  the  eyeballs.  In  large  haemorrhages  there  is  marked 
bulging  of  the  fontanel,  and  often  separation  of  the  sutures.  If  the  haem- 
orrhage covers  one  hemisphere,  there  is  complete  hemiplegia  of  the  oppo- 
site side.  Small  localized  cortical  haemorrhages  may  cause  paralysis  of 
the  fact?,  arm,  or  leg,  according  to  the  position  of  the  lesion,  or  localized 
eonvtiUions.  In  large  haniorrhages  at  the  base  convulsions  are  rare,  and 
death  occurs  early,  usually  in  the  first  two  days.  In  extensive  cortical 
bemorrbages  convulsions  and  rigidity  of  the  extremities  are  frequent, 
and  life  is  prolonged  indetinitcly. 

The  majority  of  the  fatal  cases  die  within  the  first  four  days.  In 
tfaos.c  lasting  a  longer  time  the  symptom  ib  tonic  spasm  of  the  trunk,  or 
of  one  or  more  of  the  extivmities,  with  localized  paralysis — monoplegia, 
*  diplrgia,  or  hemiplegia,  acci»rding  tn  the  lesion — ^aud  localized  or  general 
Cfintulsions  often  continuing  for  two  or  three  w\*eks  and  gradually  sub- 
siding. In  the  mildest  cases  nothing  abnornuil  may  be  noticed  until  the 
child  ii?  old  enough  to  walk  or  talk.  In  tliose  more  severe  there  may  be 
gradual  and  continuous  improvement  of  the  early  symptoms,  and  the 
ca*e  may  go  on  to  apparent  recovery,  but  usually  there  is  some  perma- 
nent damage  to  the  brain.  The  following  observation  of  McNutt  ill  us- 
irates  the  course  and  termination  of  one  of  the  severe  cases  of  meningeal 
hsmorrhflge : 

Breech  presentation,  tedious  labour,  head  delivered  by  forceps,  almost 
continuous  convulsions  for  the  first  nine  days.  After  the  convulsions 
ibett  was  complete  paralysis  of  both  sides  of  the  k)dy,  not  involving  the 
face.  Ttie  child  never  walked  or  spoke;  the  physical  development  w^as 
trfj  backward;  the  limbs  l*5eame  contractured ;  death  occurred  at  two 
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witli  the  esteak  Aid  lii— tiua  of  Or  kMiin     OllKr  ij«|iiiw»  am  dui^geft  | 
in  ilie  pwfnK  oKiHslioB  cif  tfe  cye^  lad  hdigii«  foBftn^ 

TrogiuMis. — A  Urg^  knMRfc^gp  M  tfw  htm  tfuidkljr  tttte» 
if  it  U  kicaxal  al  tbe  ewiieiUfy  dtkoi^  the  MM  mmj  torrire^  there  iftj 
aiwmjB  aegwm  danage  to  the  fanin.  Ev«i  from  mAll  hj^morrimgeil 
iooie  perattnent  tnjuTT  ii»iaUj  raiilt%  tlioi^  the  extent  of  this  maj] 
sot  he  end^^nt  for  jeuk 

TremtJseiiL — Thm  m  inaialT  prophjlactic,  the  c^ef  iadicalioii 
to  ihortcn  tedions  Ubom  bj  the  eul j  Die  of  the  forceps.  Where  the 
h«uoiihi^  hot  been  attiibiited  to  the  ffnieeps,  the  damage  has  rather 
been  tlie  remJt  of  the  long-eootiniied  pressure  before  tbej  were  used,] 
Jfothlflig  eao  be  done  after  ddiverj  to  limit  the  amotint  of  the  h^inor* 
Aag^  eieept  to  keep  the  diild  as  quiet  as  poaeible.  The  removal  of  the 
clot  b;  sQigieal  operation  haa  twice  been  snooeagfuUj  accomplijsKed  by 
Cnihing  (Baltimore).  With  more  accurate  diagnoais  there  eeems  to  be^ 
no  rea»n  why  a  oonj^iderable  number  may  not  be  saTed.  The  hopele 
outlook  for  &icSi  caiseB  when  not  relieved,  justifies  the  taking  of  great  | 
riakfi. 

FACIAL  PARALYS1& 

Tlie  nsTml  can^  of  facial  paralysis  is  the  nse  of  the  forceps,  but  this 
dfici*  not  explain  all  the  eases.  The  etiology  of  those  in  which  the  forceps 
have  not  Ijeen  used  is  still  somewhat  obscure.  In  peripheral  facial  paUy 
the  nerve  is  pressed  upon,  either  near  its  exit  from  the  stylo-mastoid  fora- 
men, or  where  it  crosees  the  ramus  of  the  jaw,  at  which  point  the  parotid 
^land  g\^'L*i^  it  liut  little  protection  in  the  newly  bom.  If  the  lesion  i^ 
in  front  of  this  point,  any  one  of  the  terminal  branches  may  he  atfectetl; 
mi)iit  frcquL-ntly  it  i^  the  tempore- facial  branch.  As  only  one  blade  of 
tlw  forceps  cammonly  touches  the  face  in  this  region,  the  paralysis  is,  as 
a  rnk%  ynilat4»ral. 

HoullantI  has  report e<l  several  cases  not  due  to  the  forceps.  In  these 
the  pressyre  is  believcil  to  have  been  producetl  by  the  promontory  of  the  I 
HiuTJim  at  the  superior  strait,  or  by  the  ischium  at  the  inferior  strait,  as 
paralysis  followed  when  the  head  was  long  arrested  at  onu  of  these  point**, 
it  was  not  seen  with  face  or  breech  presentations,  iWlien  facial  paralysis 
is  of  (*entrnl  origin  it  defiemls  ^^enerally  upon  a  meningeal  haemorrhage, 
and  Ihr  arm  and  leg  of  the  same  side  as  the  face  are  involvci!.^  It  is, 
however,  possible  for  a  very  small  cortical  hBemorrhage  to  produce  paral- 
ysis of  the  face  only.     This  oceurreil  in  a  case  reported  Ijy  McNutt. 

In  repose,  the  only  symptom  noticed  may  be  that  the  eye  Remains  open 
upon  the  alTecttni  side,  owing  to  paralysis  of  the  orbicularis  palpebrarum. 
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When  the  muacles  are  called  into  a<!tion«  as  in  crying^  tlie  whole  side  of 
the  face  ia  ae^Q  to  be  affected.  The  paralyzed  side  is  smooth^  full,  and 
often  app^irs  to  be  somewhat  swolleti.  The  mouth  is  drawn  to  the  side 
not  affected*  In  this  paralysis,  the  tongue*  of  course,  is  not  implicated.  It 
18  therefore  rare  that  nursing  is  seriously  interfered  with**  If  tho  pa- 
rmljrsia  is  of  central  origin,  only  the  lower  half  of  the  face  is  involved, 
while  to  peripheral  paralysig,  as  the  trunk  of  the  nerve  is  injured,  the 
upper  half  of  the  face^  including  the  orbicularis  palpebrarum,  is  also 
affected. 

The  pamlysis  is  generally  noticed  on  the  first  or  second  day  of  life, 
and  does  not  increase  in  severity.  Its-  course  and  termination  depend 
upon  the  extent  of  the  injury  done  to  the  nerve.  Some  idea  of  this  may 
often  be  gained  by  the  amount  of  injury  to  the  soft  parts,  although  this 
is  not  an  infallible  guide.  In  cases  not  due  to  the  forceps,  tho  paralysis  is 
di^t  and  disappears  in  a  few  days;  the  great  majority  of  the  forceps 
CMCfl  follow  the  same  favourable  course,  the  paralysis  gradually  disappear- 
ing wiUiout  treatment  in  about  two  weeks.  In  more  serious  cases  it  may 
latt  for  months,  or  it  may  even  be  permanent.  The  reaction  of  degenera- 
tion is  present  in  these  severe  cases,  and  there  may  even  be  perceptible 
atrophy  of  the  muscles.     This  symptom  is  fortunately  extremely  rare. 

Treatment. — Nothing  should  be  done  for  the  first  ten  days  except  to 
protect  the  eye  and  keep  it  clean.  If  improvement  has  begun  by  the  end 
of  this  time,  the  probabilities  are  that  the  case  will  require  no  treatment. 
If  no  improvement  has  taken  place  by  the  end  of  the  third  or  fourth  week, 
electricity  should  be  used  regularly  and  systematically.  If  the  muscles 
reipond  to  it,  the  farad ic  current  may  be  employed ;  if  not,  galvanism 
should  be  used.  The  electrical  treatment  should  be  continued  for  several 
mantliBf  or  until  recovery  has  taken  place. 

PARALYSIS  OP  THE  UPPER  EXTREMITY. 

When  this  is  due  to  a  peripheral  lesion  it  probably  never  involves  the 
entire  arm,  bat  affects  only  certain  muscles  or  groups  of  muscles.  Al- 
though  commonly  occurring  after  an  artificial  delivery,  it  may  be  seen  in 
caeet  where  the  labour  has  terminated  niiturally.  Roulland  f  has  reported 
m  GSM  IB  which  deltoid  paralysis,  occurring  in  a  large  child,  was  attributed 
to  pfMiare  upon  the  shoulder  during  labour.  In  vertex  presentations, 
pttrmlyBia  is  most  frequently  due  to  the  forceps  where  one  of  the  blades 
faaa  extended  down  upon  the  neck,  injuring  the  lower  cervical  nerves.  It 
nmj  be  produced  by  traction  with  the  finger  in  the  axilla.  Roulland 
reports  a  anique  case  of  paralysis  of  both  extremities,  apparently  due  to 

*  In  this  (xvDnection  it  is  to  be  remembered  tht^t  the  principal  part  in  nursing  is 
4ooi  hf  tUm  tongae,  and  not  bj  the  lips. 
f  Fmnljmm  des  aouveau-n^  P&ris,  18d7« 
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Fio.  3S»"Erb*j*  pjiralyHi,^^  inlknt  two  months  tuM, 


the  cord  being  very  tightly  wound  around  the  neck.  The  great  propor- 
tion of  all  cases  of  pamlysie  of  the  upper  extremity  follow  extraction  in 
brooch  presen  tilt  ions.  The  injury  is  usual  ly  iidlieted  by  traction  upon  the 
shoulder  in  the  delivery  of  the  head,  or  in  bringing  down  the  arms  when 
they  are  above  the  head.  In  the  latter  case  the  paralysis  may  be  double 
and  associated  with  fracture  of  tlie  clavicle  or  humerus.  In  shoulder 
presentations,  paralysis  may  be  produced  by  traction  upon  the  arm  it-self. 

The  most  common  form  of  peripheral  paralysis  is  that  known  n&  tha^H 
"upper-arm  type,'*  or  Erb's  paralysis,  in  which  the  injury  is  inflicted  ^i^^^ 
the  anterior  border  of  tlu^  trapezius  muscle  at  the  lower  part  of  the  neclc,       ' 

usually  in   such  a  position 
as  to  affeot   the  fifth   and 
sixth  cervical  nerves.     The 
muscles  paralyzed    are    the 
deltoid,  biceps,  brachialis  an- 
ticus,  supinator  longiis,  and 
sometimes  the  supra-  and  in- 
fra-spinatus.    All  these  mua- 
cles  may  be  invoheti,  or  onljj 
part  of  them,  and  in  varyingj 
degrees.     In  case  the  injuiyl 
is  slight,  the  paralysis  maj 
not    be    noticed    for    soc 
weeks.     If  severe,  it  is  evi- 
dent in  the  first  few  daya,^ 
The  arm   hangs  lifeless  by' 
the  side;   it  is  rotated   in- 
ward, the  forearm  pronated, 
the   palrn   lucikiug   outward 
(Fig.  22),    The  forearm  and 
band   are  not  affected.     In 
severe  cas€»s   there   may   be 
anii'Bthesia  of  the  outer  surface  of  the  arm,  in  the  region  supplied   by 
the  circumflex  and  external  cutaneous  nerves.     This  is  rarely  marked, 
and  in  its  slighter  degrees  it  is  very  difficult  to  determine.     It  is  char- 
acttiristic  of  this  paralysis  that  the  triceps  is  not  affected,  so  that  power 
to  extend  the  forearm  remains,  ahhougli  it  cannot  be  flexed.     Atrophy 
of  the  paralyzed  muscles  occurs  after  a  few  weeks,  but  the  muscles  artj 
so  small   and   so  covered  with    fat  tliat  it  is  rarely  noticeable   before 
the  second  year.     It  is  most  conspicuous  in  the  deltoid.     In  all  severe 
cases  the  reaction  of  degeneration  is  present.     In  some  of  the  cases  of 
long  standing  there  occurs  a  shortening  of  the  tendon  of  the  subscapn- 
laris  muscle,  often  associated  with  subluxation  of   the  humerus.      The 
paralysis  may  be  complicated  with  fracture  of  the  clavicle,  the  neck  of 
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pnia,  or  the  shaft  of  the  humerus,  or  with  epiphyseui  soparation  of 
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'The  prognosis  depQixdH  upon  the  severity  of  the  io jury  nod  also  upon 
the  time  when  treatment  is  bogun.  The  great  majority  of  cases  recover 
spontaneously  in  two  or  three  months,  improvement  being  oba^rved  within 
m  few  weeks,  first  in  the  bieejjs  and  last  in  the  deltoid*  Spontaneous  re- 
covery IB  not  to  be  looked  for  unless  it  occurs  within  the  first  three 
months*  Not  infrequently  some  degree  of  paralysis  persists  until  the 
third  or  fourth  year,  and  in  some  of  the  muscles,  usually  the  deltoid,  it 
»Ay  even  be  permanent  If  the  muscles  respond  to  faradism,  rapid  im- 
proTcment  can  generally  he  prophesied.  If  the  reaction  of  degeneration 
Ji  prest;nt,  improvement  will  be  slow  and  the  paralysis  may  be  permanent* 
Thu  diagnosis  h  usually  not  difficult,  since  the  great  majority  of  cases 
are  of  the  '^  upper-arm  type  "  with  classical  symptoms.  Peripheral  palsy 
of  the  arm  can  scarcely  be  confounded  with  that  of  cerebral  origin.  If 
the  lesion  \s  central  it  is  one  of  the  rarest  occurrences  for  the  arm  alone  to 
be  involved  J  either  the  leg  or  face»  or  both,  are  generally  likewise  affected. 
If  the  case  does  not  come  under  observation  until  tlie  child  is  a  year  old, 
il  may  be  difficult,  or  without  a  good  history,  it  may  be  impossible  to  dis- 
tingiiish  peripheral  paralysis  from  that  due  to  polio-myelitis.  The  peculiar 
groQp  of  muscles  involved  in  Erb's  paralysis  is  the  only  diagnostic  point. 

In  recent  cases  the  disability  resulting  from  the  tenderness  or  pain  of 
qrphilitio  epiphysitis  may  simulate  paralysis,  but  there  is  lacking  the 
chameteristic  position  of  the  arm,  and  a  careful  examination  discloses  the 
fact  that  the  paralysis  is  only  apparent.  This  may  affect  both  sides. 
Fracture  of  the  clavicle  or  epiphyseal  separation  of  the  head  of  the  hu- 
tnerud  nmy  also  be  mistaken  for  paralysis.  In  cases  of  long  standing, 
paralysis  of  the  deltoid  may  resenkble  dislcnmtion  of  the  humerus.  The 
reaetion  of  ilegcnenition  differentiates  paralysis  from  surgical  injuries 
with  ftimilar  tjeformities. 
I  The  ireatmmii  consists  in  the  use  of  electricity,  which  should  be  begun 

^H|  Ibeand  of  the  first  month  at  the  latest,  and  used  regularly.  If  the  mus- 
^^Bti  respond  to  fanijiism  this  may  be  employed,  but  in  mcjst  severe  cases 
they  do  not^and  galvanism  most  be  used,  according  to  the  rules  laid  down 
for  facial  paralysis. 


CHAPTEU  VII. 
TUMOURS  OF  THE  UMBILICUS, 


Qranaloiiia.— This  is  nothing  more  than  a  mass  of  einbcrant  granula- 
liati*  at  the  umbilical  stump.  The  mass  is  generally  about  the  size  of  a 
poa    luxnotimcc  larger — bleeds  readily,  and  has  a  thin,  purulent  discharge* 
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It  is  promptly  cured  by  the  application  of  any  simple  astringent;  pow- 
ilered  alum  h  probal)ly  the  best.  In  ea^  this  is  not  nucce^sful,  the  granu- 
lations may  be  touche*!  with  nitrate  of  silver  or  jinipp*^  off  with  scii^^or^i. 
Adenoma,  Hncous  Polypus,  or  DiTerticulTun  Tumoiir^iriiibilical  Fis- 
tula.— The  tirst  three  term^  are  us?ed  ?iynonymously  to  descTihK?  an  um- 
bilical tumour  covered  with  a  mucous  membrane  which  is  similar  in 
structure  to  that  of  the  small  intestine.  It  is  usually  associated  with  an 
umbilical  fistula.  This  tumour  is  formed  by  a  prolapse  at  the  nave]  of 
the  mucous  membrane  of  MeckeFs  diverticulum.  This  diverticulum  is  the 
remains  of  the  omphalo-mesenteric  duct.  When  it  is  present  in  infants 
it  is  found  in  varinus  stages  of  development.    Most  frequently  there  is  a 


id^ 


Fia.  SS.— UmbiUcal  flRttilft  and  tumoum  prodaced  hf  prolapee  of  Meckel^  diveiticuliim.  (Buih.) 

blind  pouch  a  few  inches  long  given  off  from  the  lower  part  of  the  ileum. 
In  otlier  cases  it  may  remain  patent  quite  to  the  umbilicus,  causing  a 
fteca!  fistuhi  (Fig.  23,  A).  As  the  intestine  below  it  is  generally  normal, 
tliis  fistula  may  persist  for  months  or  even  years,  giving  rise  to  no  symp- 
toms except  a  slight  fa?cal  discharge  from  the  umbilicus.  In  certain  cases 
intestinal  worms  have  been  discharged  through  it.  It  may  close  sponta- 
neously or  be  closed  by  operation. 

A  prolapse  of  the  mucous  membrane  lining  the  diverticulum  produces 
an  umiiilical  tumour  with  a  fistula  at  its  summit  (Fig.  23,  B).  This  is 
the  most  comnion  fonn.  A  cross-section  stiows  under  the  microscope  the 
structure  of  the  intestinal  muwus  membrane  both  aa  an  external  covering 
and  lining  of  the  fistulous  tract.  The  prolapse  may  involve  not  only  the 
mucous  membrane  but  the  entire  intestinal  wall.  There  then  exists  a 
conical  tumour  with  a  fistula  which  has  but  one  external  opening,  but  at 
a  short  distance  from  the  surface  it  bifurcates,  one  branch  leading  upward 
and  one  downward  (  Fig.  23,  C).  A  continuation  of  the  prohipse  gives  a 
broad  pt'diinculatt-d  tumour  (Fig.  23,  L>),  which  may  reach  the  size  of 
a  man's  fist  Its  covering  is  the  same  as  in  the  other  forms.  It  may  con- 
tain several  coils  of  intestine.  In  this  form  there  are  usually  two  fistulous 
openings  (a,  b)  which  communicate  with  the  intestine. 

In  all  of  these  casea  the  tumour  is  smooth,  irreducible^  of  a  rosy  pink 
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colour,  and  from  its  surface  there  oozes  a  mucous  discharge.  Microscop- 
ical examination  shows  the  external  covering  to  be  the  same  in  structure 
as  the  intestinal  mucous  membraoe.  These  tumours  are  generally  small, 
var^'ing  in  size  from  a  pea  to  a  small  cherry,  but  they  may  be  very  much 
larger.  A  fa*cal  fistula  usually >  but  not  invariably,  coexists.  In  the  con- 
dition represented  in  Fig,  2:^,  B,  it  is  easy  to  see  how  an  obliteration  of  the 
fistula  may  occur.  The  small  tumours  are  readily  cured  by  the  ligature. 
The  larger  ones  are  usually  associated  with  other  serious  malformations 
of  the  intestlneg,  which  make  the  outlook  bad  in  almost  every  instance, 

UMBILICAL  HERNIA, 

Hernia  Into  the  umbilical  cfird  is  a  rare  congenital  condition  of  a 
most  serious  nature.  It  is  due  to  some  fa4al  defect,  and  varies  in  size 
from  a  small  protrusion  to  complete  eventration  in  which  nearly  all  the 
abdominal  organs  are  outside  the  body.  There  is  no  hernial  sac.  The 
prognosis  is  very  bad. 

The  common  umbilical  hernia  is  quite  a  dilferent  condition,  and 
while  a  source  of  much  annoyance  it  is  rarely  serious.  It  is  much  more 
common  in  females  than  in  males,  and  occurs  especially  in  those  who  are 
poorly  nourished  and  rachitic.  The  tumour  is  usually  from  one-fourth  to 
one^half  an  inch  in  diameter;  it  may,  however,  be  very  large,  and  may 
even  become  strangulated,  when  a  surgical  operation  may  become  neces- 
sary. The  ordinary  cases,  however,  require  only  mechanical  treatment. 
The  most  important  thing  is  prevention.  For  this  purpose  it  is  neces- 
eaiy,  after  the  cord  has  separated,  to  place  a  firm  pad  over  the  navel,  and 
to  ttse  a  snug  abdominal  band  for  the  first  two  or  three  months.  Aftei 
this  period  it  is  uncommon  for  hernia  to  develop.  In  cases  coming  undei 
observation  after  the  third  or  fourth  month,  the  pad  and  abdominal 
bandage  are  inadequate,  and  other  means  must  be  employed  to  retain 
the  hernia.  The  best  of  these  consists  in  the  use  of  two  adhesive  strips 
applied  obliquely  over  the  abdomcD,  crossing  at  the  umbilicus,  the  skin 
along  the  median  line  being  folded  inward  so  as  to  overlap  the  tumour, 
this  forming  the  retention  pad.  A  simple  method  of  retention  is  to  place 
over  the  tumour  a  coin  or  button  covered  with  kid  and  hold  it  in  position 
by  a  strip  of  adhesive  plaster  ten  or  twelve  inches  long.  If  the  skin  is 
made  absolutely  clean  and  zinc-oxide  plaster  used,  excoriations  are  rare. 
The  dressing  should  be  changed  every  few  days  and  worn  for  several 
iiioDth.s.  After  the  first  year  all  mechanical  treatment  is  unsatisfaeiory. 
For  the  very  small  tumours  it  is  really  unnecessary  to  use  any  form  of 
apfMiratns,  since  these  cases  ordinarily  show  little  or  no  tendency  to  in- 
crease in  size,  and  the  retention  apparatus  causes  more  annoyance  than 
th€  hernia.  These  small  herniae  seem  to  disappear  spontaneously  during 
diildbaod,  as  they  certainly  are  not  often  seen  in  children  over  seven 
of  age* 
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MASTITIS. 

According  to  Gnillot,  a  certain  amouut  of  secretion  in  the  breasU  of 
the  newly  horn  is  pbysiologieaL  It  is  cert4iiiily  very  common.  It  is  most 
abundant  between  tlie  eighth  and  tifteenth  diiyg,  but  may  continue  in 
small  fjuan titles  us  late  as  the  third  month.  It  is  seen  with  equal  fro- 
quency  in  both  sexes*  The  quantity  of  the  secretion  amounts  in  moat 
cases  only  to  a  few  drops ;  in  some,  Ijowever,  as  much  as  a  drachm  has 
been  obtained.  Chemical  analysis  has  shown  this  secretion  to  be  essen- 
tially the  same  as  the  adult  milk^-containing  fat,  sugar,  proteids,  and 
salts.  In  gross  appearance  it  resembles  colostrum.  The  researches  of 
Sinety*  have  shown  that  the  mammary  gland  of  the  newly  born  contains 
cul-de-saca  lined  with  secreting  cells,  resembling  those  of  the  adult  Dur- 
ing the  period  of  secretion  the  gland  is  slightly  reddened,  its  vessels  turgid, 
and  all  the  signs  of  fimctional  activity  are  present  This  condition  in  it- 
self  is  of  no  practical  imporUince,  and  in  most  eases,  if  left  alone,  the 
secretion  ceases  spontaneously  after  a  week  or  ten  days.  If  abundant,  it 
can  usually  be  dried  up  by  painting  the  gland  with  tincture  of  belladonna. 
It  sometimes  happens,  however,  that  the  presence  of  this  secretion  tempts 
the  nurse  or  attendant  to  rub  or  squeeze  the  breast  Such  manipulation 
occasionally  leads  to  serious  results  by  exciting  a  mastitis  which  may  ter- 
minate in  abscess.  Mastitis  is  not  a  very  rare  condition,  and  although 
the  inflammation  is  not  usually  severe,  it  may  be  serious  and  even  fatal 
The  predisposing  cause  is  the  congestion  which  accompanies  functional 
activity,  usually  in  the  second  week.  The  exciting  cause  is  most  often 
some  form  of  traumatism— undue  pressure,  the  squeezing  of  the  breasta, 
or  rough  handliug  by  the  nurse.  Through  abrasions  or  fissures  thus  pro- 
duced, micro-organisms  find  a  ready  entrance  with  the  same  result  as  in 
the  adult.  It  seems  possible  that  the  germs  may  enter  through  the  lactif- 
erous ducts  without  any  abrasion  of  the  skin.  Want  of  cleanliness  is  al- 
ways  a  favourable  condition  for  such  infection. 

The  symptoms  of  mastitis  usually  begin  during  the  second  week  of 
life.  There  are  redness,  swelling,  and  the  usual  signs  of  inflammation^ 
which  may  terminate  in  resolution  or  in  suppuration.  The  process  may 
be  limited  to  the  mamuiary  region,  or  a  diffuse  phlegmonous  inflammation 
may  be  set  up,  as  in  a  case  reported  by  Bush,!  in  which  there  was  ex- 
tensive sloughing  of  the  tissues  of  the  whole  of  one  side  of  the  chest,  with 
a  fatiil  result  In  the  great  majority  of  cases  the  process  does  not  reach 
this  degree  of  intensity,  but  suppuration  with  the  formation  of  single  or 
multiple  abscesses  is  not  uncommon.  In  the  female  it  is  possible  for  the 
cicatrization  which  follows  such  an  inflammation  to  interfere  with  the  sub- 
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■equent  developmeut  of  the  gland.  The  general  dymptomB  are  restle&eness, 
loss  of  sleep,  disinclination  to  nurse,  and  loss  of  weight  In  cases  of  diSuae 
phlegmonous  inflammation  the  general  symptoms  aro  those  of  pyogenic 
infection.  Jourda  *  has  collected  fifteen  cases  of  mammary  abscess,  twelve 
of  which  recovered.  They  began  between  the  fourth  and  the  forty-second 
days.     In  eleven  cases,  oaly  one  side  was  involved ;  in  four,  both  sides. 

Mastitis  is  iiaually  due  to  want  of  cleanliness  or  to  meddlegome  inter- 
ference ;  the  parts  should  therefore  be  kept  scrupulously  clean,  and  on  no 
account  should  squeezing  of  the  breasts  be  permitted.  They  should  be  pro- 
tected by  a  simple  cotton  pad.  If  acute  inllammation  develops,  it  should  be 
treited  in  the  beginning  by  hot  applications.  Should  pus  form,  early  in- 
cidioD  with  free  drainage  and  general  tonic  and  stimulant  treatment  are 

indicated. 

INTESTINAL  OBSTRUCTION. 

The  most  frequent  causes  of  intestinal  obstruction  in  the  newly  bom 
are  malformations  of  the  intestine ;  rarely  it  may  be  due  to  pressure  from 
tumours,  or  from  a  persistent  ompbalo- mesenteric  duct  or  artery.  The  vari- 
OOB  patliological  conditions  present  in  intestinal  malformations  are  consid- 
ered in  the  chapter  on  Diseases  of  the  Intestines-  The  most  common  seat 
of  obstruction  is  at  the  anus,  the  bowel  being  normally  formed  through- 
out, lacking  only  the  external  orifice.  The  neit  most  frequent  condition 
la  obstruction  in  the  rectum,  which  may  be  due  either  to  a  membranouB 
aeptum  in  the  gut,  or  to  obliteration  of  the  tube  for  some  distance. 
These  rectal  obstructions  aro  readily  recognised.  By  the  examining  finger 
or  a  boogie  the  lower  limit  of  the  obstruction  can  be  made  out,  but  there 
ifl  no  meana  by  which  the  upper  limit  can  be  determined  except  by  open* 
lug  Ibe  abdomen.     When  the  obstruction  is  above  the  rectum,  localization 

18  more  difficult;  but  the  most  frequent  seat  is  the  duodenum.  Of  38 
caeea  ooUecteil  by  Gaertner,  the  seat  of  obstruction  was  the  duodenum  in 

19  caaea^  the  jejunum  in  3,  the  ileum  in  11,  the  colou  m  0,  the  ileum  and 
colon  in  1,    There  is  often  obstruction  at  more  than  one  point. 

The  symptoms  vary  with  the  seat  and  the  degree  of  the  obstruction. 
Id  atresia  of  tlie  anus  or  rectum  there  is  at  tirst  simply  an  absence  of  all 
dtdcharges  from  the  bowel.  Later  there  is  abdominal  distention  from 
dilatation  of  the  sigmoid  flexure  and  colon.  After  several  days  vomiting 
bcigms.  If  there  is  atresia  of  the  duodenum  or  any  part  of  the  small 
iiileatiiie,  vomiting  begins  early — usually  by  the  second  day  of  life — and  it 
ia  pernatent  Nothing  is  passed  from  the  bowels  after  the  first  dark  dis- 
charge of  the  contents  of  the  colon,  which  is  chiefly  mucus.  There  is 
mpid  aatbenia,  and  death  from  inanition  usually  occurs  in  four  or  five  days. 
The  higher  the  obstruction  the  shorter  the  duration  of  life.  If  the  con- 
ditioo  IS  one  of  stenosis  only,  the  symptoms  are  similar  to  those  described 
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but  less  severe,  and  life  may  be  prolonged  for  several  weeks,  or  even 
moiitlia.  The  constipation  in  these  cases  is  not  absolote.  When  thoj 
cause  of  obstruction  ia  external  pressurej  the  symptoms  do  not  always  be* 
gin  immediately  after  birth*  I  have  recently  seen  a  child  in  whom  noth- 
ing abnormal  was  noticed  for  the  first  three  weeks^  but  at  the  end  of  that 
time  there  developed  all  the  signs  of  acute  intestinal  obstruction.  Lapa- 
rotomy revealed  a  loop  of  intestine  constricted  by  a  tiny  cord,  which  was 
probably  the  remains  of  the  omphalo-mesentenc  duct. 

Cases  of  imperforate  anus  and  membranous  septum  in  the  rectum  are 
readily  relieved  by  proper  surgical  treatment  In  the  other  varieties  of 
obstruction,  whether  in  the  rectum,  in  the  colon,  or  in  the  small  intestine, 
although  life  may  be  prolonged  by  the  formation  of  an  artificial  anus,  the 
ultimate  result  is  almost  invariably  fatalj  death  usually  occurring  from 
marasmus  during  the  early  weeks  of  life. 


^^(-1^ 
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V,  DIAPHRAGMATIC  HERNIA*   0 

^  7  This  is  due  to  a  c?ongenital  deficiency  in  the  diaphragm,  which  ia  usu- 

ally on  the  left  side.  Of  118  cases  collected  by  Livingston,  83  were 
on  the  left  side,  18  on  the  right,  4  were  central,  2  were  double,  in  1 
the  diaphragm  was  absent.  With  small  openings  only  a  single  coil 
of  intestine,  with  large  ones  a  considerable  part  of  the  abdominal  eon- 
tents,  may  l>e  found  in  the  thorax.  This  causes  displacement  of  the 
heart,  usually  to  the  right  side^  prevents  the  full  cxpans^ion  of  the  left 
lung,  and  if  the  deformity  occurs  early  in  intra-uterine  life  the  lung  may 
remain  rudimentary.  If  a  large  deficiency  exists,  infants  may  live  but 
a  few  hours  ;  with  smaller  ones,  life  may  be  prolonged  indefinitely.  Book* 
er's  ^  patient  lived  two  and  a  half  months  with  nearly  all  the  small  intes- 
tine and  omentum  and  the  transverse  colon  in  the  thorax ;  and  North- 
nip's  f  patient,  who  died  at  Chree  years  and  a  half  of  intercurrent  disease, 
had  several  coils  of  the  ileum,  the  oecum,  and  the  appendix  in  the  chest. 
The  symptoms  are  in  all  cases  obscure,  the  only  frequent  one  being 
dys{inrea,  sumetio)es  constant,  sometimes  in  severe  paroxysms  resembling 
asthma,  these  being  apparently  produced  by  an  accumulation  of  gas  in 
the  thoracic  part  of  the  intestine.  The  physical  signs  are  those  of  pneu- 
mothorax, generally  on  the  left  side,  with  displacement  of  the  heart  to 
the  right.     The  condition  is  not  amenable  to  treatment. 


SCLEREMA. 


Sclerema  is  a  condition  characterized  b/  hardening  of  the  skin  and 
subcutaneous  tissues.  It  may  occur  in  circumscribed  areas  or  extend  over 
nearly  the  entire  body.  It  affects  infants  who  are  very  feeble  and  usually 
terminates  fatally.    Although  sclerema  is  chiefly  seen  in  the  first  days  of 
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life,  it  Is  not  limit^^d  to  the  newly  born,  but  may  occur  at  any  time  during 
the  first  few  nionths^  It  is  not  to  be  confounded  with  (edema  of  the 
Dewlj  bom,  with  which  condition  it  is,  however,  sometimes  associated. 
From  pablished  reports  it  appears  to  be  of  not  very  infrecjiicnt  occur- 
reace  in  Europe,  chiefly  in  large  foundling  asylums.  In  America,  sclerema 
is  an  extremely  rare  disesM.  In  a  discussion  in  the  American  Psediatric 
Society,  io  1889,  fallowing  the  report  of  a  case  by  Northrup,  scarcely  a 
dozen  ciflis  could  be  recalled  by  the  members  present.  I  have  seen  but 
flyp  caiQg.  In  the  newly  born,  sclerema  affects  those  who  are  premature 
or  TOTj  feeble,  sometimes  those  who  are  syphilitic.  Later  it  may  follow 
any  condition  leading  to  extreme  exhaustion,  especially  the  different  forms 
of  diarrhueal  disease. 

The  first  thing  to  attract  attention  is  usually  the  induration  of  the 
akin*  It  is  often  seen  first  in  the  calves  or  the  dorisum  of  the  feet,  some- 
times first  in  the  cheeks,  but  soon  extends  over  the  greater  part  of  the 
body.  It  is  especially  marked  in  the  cheeka,  buttocks,  thighs  and  back, 
and  regions  where  adipose  tissue  is  abundant  It  may  aifect  the  body  uni- 
fosmly  or  in  circumscribed  areas.  The  skin  may  be  smooth  or  it  may  ap- 
pear aomewhat  lobulated*  The  colour  is  normal  or  slightly  bkiiah,  often 
tinged  with  yellow.  The  lips  are  blue,  and  the  capillary  circulation  so 
fee^  that  after  pressure  upon  the  naik  the  blood  returns  slowly  or  not 
at  all.  The  limbs  are  stiff  and  board-like.  The  skin  is  cold  to  the  touch, 
and  often  the  thermometer  in  the  axilla  will  not  rise  above  90°  F.  In 
reported  by  Roger  and  Parrot,  an  axillary  temperature  of  71**  F.  was 
led.  The  general  feeling  of  the  body  has  been  well  likened  by 
Korthnip  to  that  of  a  half-frozen  cadaver.  The  tongue  and  the  mucous 
membrane  of  the  month  are  cold ;  no  radial  pulse  can  be  felt ;  the  respira- 
tion is  alow,  irregular,  embarrassed,  and  at  times  the  movements  of  the 
thorax  are  scarcely  perceptible.  The  cry  is  a  feeble  whine,  scarcely  au- 
dible. The  duration  of  the  disease  is  usually  from  three  to  four  days. 
Death  occurs  slowly  and  quietly.  If  recovery  takes  place  there  is  gradual 
tinproTement  in  the  circulation  and  nutrition,  and,  later,  a  disappearance 
o<  lh«  areas  of  induration. 

The  caiues  of  sclerema  are  general,  the  most  important  factors  being 
loss  of  flnids^  great  feebleness  with  lowering  of  the  body  tem[>erature,  and, 
in  consequence,  hardening  of  the  subcutaneous  fat.  If  it  be  true,  as 
stated  by  Langer,  that  the  fat  of  early  infancy  contains  more  palmitine 
and  stearine  than  that  of  adults,  it  i&  easy  to  sec  how  this  may  occur. 
Them  arcr  no  essential  lesions  in  this  disease.  Atelectasis  is  often  pres- 
ent, and  may  have  something  more  than  an  accidental  association,  as 

mplete  aeration  of  the  blood  is  no  doubt  a  factor  in  the  production 

the  symptoms.  In  Northrup's  case,  the  skin  after  being  injected  was 
ftiidied  with  great  care  microscopically,  with  absolutely  negative  results. 

Hie  ptognoaia  is  very  bad,  because  of  the  grave  conditions  of  which  it 
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is  the  expression,  but  it  is  not  invariably  fatal.  In  its  milder  forms, 
where  treatment  is  begun  early,  recovery  may  take  plaoe.  The  diagnosiB 
ia  to  be  made  from  oedema  by  the  fant  that  there  is  no  pitting  upon  prea- 
sore,  by  the  rigidity  of  the  body,  and  by  the  great  reduction  in  the  tem- 
perature. The  most  important  thing  in  treatment  is  artificial  heat;  noth- 
ing but  the  iuenbator  is  efficient  In  addition  to  this,  care  should  be  taken 
to  promote  the  general  nutrition  by  careful  feeding  and  by  all  other 
means  possible. 

(EDEMA. 

(Edema  has  often  been  confounded  with  sclerema,  butj  although  they 
may  sometimes  exist  together,  the  conditions  are  quite  distinct.  CEdema 
occurs  in  delicate  infants,  and  is  associated  with  a  feeble  heart,  especially 
of  the  right  side,  in  consequence  of  which  there  are  insufficient  aeration  of 
the  blood,  overfilling  of  the  veins,  and  often  a  lowering  of  the  body  tem- 
perature. It  also  depends  upon  poor  blood  states,  like  severe  ana?mia,  and 
1  have  seen  it  occur  after  hajtnorrhages.     The  kidneys  are  unaffected. 

The  swelling  is  first  noticed  in  the  eyelids,  tlie  dorsum  of  the  feet,  the 
hands,  or  in  dependent  parts  of  the  body.  It  may  come  on  quite  snd- 
denly.  In  severe  cases  there  may  be  general  ariii^arca,  but  dropsy  into  the 
serous  cavities  is  rare.  Sometimes  the  first  thing  observed  may  be  a  sud- 
den increase  in  weight  before  the  oedema  of  any  part  is  striking  enough 
to  be  noticed.  The  general  condition  is  feeble ;  the  surface  of  the  body 
cool ;  the  temperature  often  subnormal ;  the  cry  weak  ;  the  urine  often 
scanty,  but  rarely  albuminous.  The  diagnosis  of  (edema  is  quite  easy,  the 
parts  haviug  the  same  appearance  as  in  older  patients.  They  are  soft  and 
waxy-looking,  and  pit  upon  pressure.  While  in  most  cases  the  prognosis 
is  unfavourable,  the  disease  is  not  necessarily  fattd,  since  some  even  of  the 
severe  cases  recover*  The  usual  duration  is  five  or  six  days ;  but  there  are 
frequently  relapses. 

The  object  of  treatment  is  first  to  promote  the  general  nutrition  by  aU 
available  means,  and  then  to  improve  the  circulation  by  the  administra- 
tion of  heart  stimulants,  particularly  digitalis  and  alcohol  In  eases  of 
extensive  oedema,  alkaline  diuretics,  like  the  citrate  of  potash,  may  be 
combined  with  digitalis.  The  body-temperature  must  bo  carefully  main- 
tained by  artificial  heat.  The  principal  complications  are  diseases  of  the 
lungs  and  of  the  intestines. 

INANITION  FEVER. 

The  term  inaniHon  fnwr  is  not  altogether  a  satisfactory  one ;  but, 
until  these  cases  are  better  understood,  it  is  adopted  because  it  empba- 
Biaes  the  very  close  connection  which  exists  between  the  rise  of  tem- 
perature and  the  condition  of  inanition  or  starvation.  Under  this  head- 
ing are  included  cases  seen  during  tlie  first  five  days  of  life — generally 
from  the  second  to  the  fourth  day — in  which  there  is  an  elevation  of  tern* 
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peratuTe,  apparently  due  to  the  fact  that  the  infant  gets  very  little,  fre- 
guentlv  mtthing  at^llfrom  the  breast  at  which  it  is  being  suckled.  It 
is  further  chnracteristio  of  these  cases  that  the  temperature  falls  when  the 
child  is  put  upon  a  full  breast,  or  when  artificial  feeding  is  begun,  or  even 
when  water  is  administered,  if  freely  given.  Some  have  ascribed  the  ^ 
symptoms  to  uric*aeid  infarction  of  the  kidneys. 

So  far  as  my  knowledge  goes,  the  first  to  call  attention  to  this  condi- 
tion waa  McLane  (New  York),  who  in  1890  reported  to  one  of  the  med- 
ical aocieties  an  extraordinary  case  of  hyperpyrexia  in  a  newly-born  child. 
The  infant  waa  found  on  the  sixth  day  with  a  temperature  of  106°  P., 
near  which  point  it  had  remained  for  three  days.  The  child  was  being 
aiicUed  at  a  bre^ist  which  was  found  to  be  absolutely  dry.  A  wet-nurse 
was  procured,  the  temperature  fell  to  normal  in  a  few  hours,  and  the  child, 
which  when  first  seen  was  apparently  in  a  hopeless  condition,  was  booq 
pejf ectly  well. 

Since  that  time  very  extensive  observations,  extending  to  upward  of 
three  thousand  case^^  have  been  made  at  the  Sloane  Maternity  and  Nurs- 
ery and  Child's  Hospitals,  which  have  established  the  fiwi  that  a  rise  of 
temperature  to  102**  or  even  104°  F.  is  quite  common  in  newly-born  in- 
Caota  during  the  first  few  days.  This  fever  is  accompanied  by  no  evi- 
denioas  of  local  disease,  and  ceases  in  nursing  infants  wit!i  the  establish- 
meEQi  of  ttie  free  secretion  of  milk.  The  fall  in  temperature  is  often 
mpid,  dropping  to  the  normal  in  a  few  hours  after  having  continued  for 
three  or  four  days,  and  in  a  large  number  of  eases  it  does  not  rise  again. 

The  following  case  is  a  fairly  typical  one  of  the  more  severe  form : 
The  patient  was  the  second  child,  the  first  having  died  at  the  age  of 
tan  days,  from  no  disease  it  was  said,  but  simply  from  exhaustion.  At 
birth  the  infant,  a  boy,  weighed  eight  and  a  quarter  pounds  and  was 
^iparrntly  vigorous.  During  the  first  forty-eight  hours  his  loss  in  weight 
waa  five  and  a  half  ounces  and  his  condition  good.  I  saw  him  on  the 
evening  of  the  third  day.  In  the  preceding  twenty-four  hours  he  had  lost 
eight  ounces  in  weight,  and  the  temperature  had  gradually  risen,  until 
at  tho  time  of  my  visit  it  was  lO^S"  F.  The  body  was  limp,  the  child 
malriiig  no  resistance  to  examination.  He  cried  with  a  feeble  whine; 
the  reslleamesa  of  the  early  part  of  the  day  having  given  place  to  complete 
^Nilbj.  The  lips  and  skin  were  very  dry,  tho  fontanel  sunken,  the  pulse 
weak.  As  the  father,  a  physician,  expressed  it,  *'  he  had  been  wilting 
throDgh  the  day  like  a  flower  iu  the  sun,"  Although  put  to  the  breast 
ngahrly,  tho  child  had  apparently  got  very  little.  It  was,  in  fact,  impos- 
libte  to  squeeze  any  milk  from  the  mother*s  breasts.  Water  was  freely 
given  and  a  wet-nurse  secured  in  a  few  hours.  The  first  milk  was  taken 
from  the  wet-nurse  at  11  p.  m.,  and  the  temperature,  which  fell  gradually 
daring  the  night,  was  normal  the  next  morning  and  did  not  rise  again. 
(See  chart.  Fig*  '^4J.^   Dnring  the  jucceeding  four  days^the  chi^  gained; . 
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^^1             eighteen  ouoees  iu  weight,  and  at  the  end  of  a  week  was  as  well  as  an 
^^m             average  infant  of  his  age. 

^H                   The  sjoiptoms  are  so  uniform  and  so  characteristic  that  they  make 
^H              for  these  cases  of  fever  a  class  hj  themselves.     The  frequency  with  which       { 
^^B              this  is  seen  is  shown  by  the  following  statistics  :  Among  200  infants  taken 
^H              successively  at  the  Nursery  and  Child's  Hospital,  20  had  fever  during  the 
^H              first  five  days»  reaching  101*^  F.  or  over,  which  was  not  explained  by       i 
^^B              ordinary  causes  and  followed  the  course  above  described.     In  500  suc- 
^^m             cessive  children  born  at  the  Sloane  Maternity  Hospital,  there  were  135 
^^m             with  a  similar  fever*     It  was  seen  in  Tigorous  infants  as  well  as  in  those 
^^^^                                                                        who    were   delicate.     The    usual 
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aurauon  oi   ine   lever  was  inree 
days,   the    temperature   generally 
touching   tlie  highest  point  upon 
the   third  or  fourth  day  of   life. 
In  about  two  thirds  of  the  cases       1 
the  temperature  did  not  rise  aboT6 
102°  R;  in  9  it  was  Ui''  F.  or 
over,  the  highest  recorded  being 
106°  F.     The  fall  was  generally 
quite  abrupt,  although  not  always       ! 
so.     Daily  weighings,  which  were 
made  in  these  eases,  showed  that 
the    infanta    contiuued     to    lose 
weight  while  the  fever  continued, 
and  that  the  loss  almost  invariably       ' 
exceeded  bv  several  ounces  that  of 
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^^H        Fxo.  S4.-Teiiipcmim»  chMt.    Inftnition  fevon     *^^  children  wlio  had   no   fever. 
^^^^H                                                                          The    maximum    loss    noted    wa^ 
^^^^H         twenty-eight  ounces.     In    rjuite  a  large  number  of  cases  it   exceeded 
^^^^H         twenty  ounces^.     As  a  rule  the  infant*^  began  to  gain  in  weight  when  the       ' 
^^^^P         temperature  remained  at  the  normal  pointy  but  not  until  then. 
^                  The  symptoms  presented  by  these  infants  were  a  hot,  dry  skin,  marked 
^^1              restlessness,  dry  lips,  and  a  disposition  to  suck  vigorously  anything  within 
^^m             reach.     With  very  high  temperature  there  were  consideruble  prostration 
^^B              and  weakened  pulse.     In  tlxe  less  severe  cases  there  were  only  crying  and       1 
^H              restlessness.     The  rapidity  with  which  the  symptoms  disappeared  when 
^^M              the  children  were  wet-nursed  or  properly  fed,  was  very  striking. 
^^m                    It  is  important  that  this  fever  should  he  recognised,  because  it  gives  at 
^^m              times  the  first  warning  of  a  condition  which  may  prove  fatal.     The  extra 
^H             loss  of  ten  or  fifteen  ounces  in  the  first  week,  is  a  serious  handicap  to 
^H              newly-born  infants,  the  effect  of  which  may  last  for  several  weeks.     The 
^^1              temperature  of  every  child  should  be  taken  during  the  first  week.    All  the 
^^M             usual  local  causes  of  fever  are  first  to  be  excluded  by  a  physical  examina* 
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tion.  This  feyer  can  hardly  be  oonfoiinded  with  that  due  to  pyogenio 
infection,  which  rarely  begins  before  the  fifth  or  sixth  day. 

The  treatment  is  simple — viz.,  to  give  water  regularly  eyery  two  hours, 
in  quantities  up  to  an  ounce  at  a  time  if  required  by  the  thirst  of  the 
child.  This  should  be  done  in  every  case  where  the  temperature  reaches 
101^  F.  When  the  temperature  does  not  at  once  begin  to  fall,  the  infant 
should  be  put  upon  another  breast  or  artificial  feeding  should  be  begun. 
Examination  of  the  breasts  from  which  the  child  has  been  nursing  will 
usually  reveal  the  fact  that  the  secretion  of  milk  is  very  scanty  and  often 
entirely  absent 

Such  a  fever  I  have  occasionally  seen  in  older  infants,  usually  in  those 
who  are  nursing  drv  breasts  or  where  fiuid  food  and  water  have  been  with- 
held  because  of  some  gastric  disturbance.  It  yields  as  promptly  to  treat- 
ment as  does  the  same  condition  in  the  newly  bom* 
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CHAPTER   L 

INTRODUCTORY. 

Nut  R  ITT  ON  in  its  broadest  sense  is  the  most  important  branch  of 
po?tHatric8.  At  no  time  of  life  does  prophylaxis  giire  such  results  as  in 
infancy,  and  no  part  of  prophylaxis  is  worthy  of  more  attention  than  the 
conditions  of  nutrition*  This  study  is  the  first  duty  of  physicians  who 
practise  among  children.  The  importance  of  correct  ideas  regarding  it 
can  hardly  be  overestimated.  The  problem  is  not  simply  to  save  the 
child's  life  during  the  perilous  first  year,  bnt  to  adopt  those  means  which 
shall,  during  the  plastic  jieriod  of  infancy,  tend  to  the  healthy  and  normal 
growth  of  the  child,  so  that  all  the  organs  of  the  body  shall  have  their 
normal  development  instead  of  impaired  structure  and  deranged  func- 
tion, the  effects  of  which  may  last  thronghont  childhood  or  even  through- 
out life. 

The  question  whether  a  child  shall  be  strong  and  robust  or  a  weakling, 
is  often  decided  by  its  food  during  the  first  three  months.  The  largest 
part  of  the  immense  mortiility  of  the  first  year  is  traceable  directly  to  dis- 
orders of  nutrition.  The  child  must  be  fed  so  as  to  avoid  not  only  the 
immediate  dangers  of  acute  indigestion,  diarrha?a,  and  marasmus,  but  the 
more  remote  ones  of  chronic  indigestion,  rickets,  scurvy,  and  general  mal- 
nutrition with  all  its  varied  manifestations,  since  these  conditions  are  the 
most  important  predisposing  causes  of  acute  disease  in  infancy. 

One  of  the  difficulties  has  always  been  that  temporary  success  may 
mean  ultimate  failure.  If  the  injurious  effects  of  improper  feeding  were 
immediately  manifest,  there  would  be  very  much  less  of  it  than  exists  at  \ 
the  present  time.  It  is  because  many  things  are  valuable  as  temporary 
foodg,  which  when  used  permanently  are  injurious.  No  hotter  iUustration 
is  seen  than  in  the  too  exclusive  use  of  carbohydrates,  like  most  of  the 
proprietary  foods.  Infants  so  fed  grow  very  fat,  and  for  the  time  appear 
to  be  properly  nourished.  The  absence  from  the  food  of  some  of  thoee 
elements  which  are  of  vital  importance  may  not  be  evident  for  months; 
hence  the  mistakes  so  often  made  by  the  laity,  and  even  by  the  profesBion. 
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There  are  certain  plain  rules  regarding  the  requirements  of  the  growing 
niam  which  can  not  be  ignored  without  eerious  consequences,  which 
"will  sooner  or  later  be  evident  Another  common  mistake  is  in  the  pro- 
longed use  of  predigofited  foods.  These  are  sometimes  continued  until,  as 
in  a  case  under  my  observation,  a  healthy  child  at  two-and-a-half  years  was 
totally  unable  to  digest  the  casein  of  cow's  milk.  A  great  stumbling-block 
to  many  is  the  fact  that  there  are  some  infants  of  robust  constitution  who, 
good  surroundings,  have  thriven  exceptionally  well  in  spite  of  very  bad 
methods  of  feeding.  But  it  should  not  be  forgotten  that  there  are  a  very 
much  larger  number  of  perfectly  healthy  infants  whose  lives  are  sacrificed 
erery  year,  both  directly  and  indirectly,  an  a  result  of  improper  feeding.  A 
method  of  feeding  is  to  be  judged  not  by  the  few  exceptional  cases  which 
:Ay  do  well,  but  by  the  results  obtained  in  the  majority  of  cases. 
Let  no  one  think  that  he  can  secure  the  best  results  in  infant-feeding 
without  devoting  both  time  and  study  to  the  problem.  Close  attention 
to  details  is  indispen&able  to  success  in  this  as  in  all  branches  of  medicine ; 
but  in  none  are  more  sattBfactory  results  obtained. 


THE  FOOD  CONSTITUENTS  AND  THE  PURPOSES  THEY  SUBSERVE  IN 

NUTRITION. 

In  infancy  and  childhood,  as  in  adult  life,  the  elements  of  the  food 
are  five  in  number :  proteids,  fat,  carbohydrates,  mineral  salts,  and  water. 
|The  form  in  which  they  must  be  furnished  to  the  child,  and  the  relative 
auantities  in  which  they  are  demanded,  are  different  from  those  required 
"by  the  adult     One  of  the  reasons  for  this  difference  is  the  delicate  condi- 
tion of  the  organs  of  digestion  in  infancy,  and  the  inability  to  assimilate 
lin  forms  of  food.     Another  rojison  is  that  provision  must  be  made 
'boI  only  for  the  natural  waste  of  the  body,  but  for  iia  rapid  growth,  nearly 
IrebUng  in  size,  as  it  does,  during  the  first  twelve  months. 

Protelda. — The  proteids  are  essential  to  life,  since  they  constitute  the 

.onlj  kind  uf  food  which  is  capable  of  replacing  the  continuous  nitroge- 

wiiite  of  the  cells  of  the  body,  upon  the  healthy  condition  of  which 

fthe  digestion  and  assimilation  of  the  other  elements  of  the  food  depend. 

Without  the  aid  either  of  the  fat^?  or  the  carbohydrates,  the  proteids  may 

miitain  life  and  may  even  prevent  a  loss  of  weight  for  a  time  ;  but  in  so 

kdoiiig  A  great  exceas  of  such  food  is  required,  as  twenty-two  parts  of  pro- 

\  eao  do  the  work  of  only  ten  parts  of  fat     Such  a  diet  taxes  severely 

the  digostive  organs  and  the  kidneys.     When,  however,  fat  and  c4irbohy- 

^drmte  are  added  to  the  food,  only  one*half  or  one-third  as  much  proteids 

'  racpiirBd  to  replace  the  nitrogenous  waste,  as  in  the  case  of  an  exclusive 

proteid  diet  (Munk). 

The  proteids  are  furnished  by  the  casein  and  the  other  albuminoids 
I nnxent  both  in  woman*s  milk  and  eow'S  milk,  in  the  white  of  egg,  muscle- 
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fibre,  gluten  of  wheat,  etc*  The  proteids  easiest  of  digestion  by  infanta 
are  those  of  womiio*8  milk*  The  greatest  difficulty  in  artificial  feeding 
has  been  to  supply  other  proteids  which  can  take  their  place.  It  is  the 
difference  in  the  drgeatibilit}'  of  the  proteids  that  causes  most  of  the 
trouble  in  the  substitution  of  cow's  milk  for  woman's  milL 

The  average  amount  of  proteids  furnished  in  a  good  sample  of  woman's 
milk  is  1\5  per  cent  During  the  first  few  months,  infants  fed  upon  cow's 
milk  should  not  receive  a  larger  proportion  than  this^  and  on  account  of 
the  difference  in  the  digestibility  of  the  two,  the  proteids  of  cow's  milk 
must  at  first  be  reduced  below  tliis  point,  usually  to  1  per  cent,  and  in 
some  instances  to  0'5  per  cent.  Some  infants  fed  upon  milk  appear  to 
thrive  normally  for  a  considerable  period,  even  with  so  small  a  proportion 
of  gfoteida  as  0*5  per  cent,  provided  the  other  elements  of  the  food  are 
supplied  in  abundauce.  But  all  children  fed  on  low  proteids  must  be  very 
closely  watched.  It  is  always  hazardous  to  keep  an  infant  long  upon  a 
food  which  is  low  both  in  proteids  and  fat 

The  most  constant  symptom  following  insufficient  proteids  in  the 
food  is  anoemia.  Besides  this,  there  may  be  feeble  circulation,  loss  of 
strength,  flabbiness  of  the  tissues,  and  general  failure  of  nutrition.  Later 
there  may  follow^  difficulty  in  the  digestion  of  other  elements  of  the  food. 
The  vegetable  proteids  can  not  permanently  take  the  place  of  the  animal 
proteids  in  the  food  of  young  infants, 

Fat& — As  has  already  been  hinted  on  the  previous  page,  the  uses  of 
fat  in  the  body  are  intimately  associated  with  those  of  the  proteids.  Fat 
possesses  the  important  property  of  saving  nitrogenous  waste,  so  that 
when  this  is  supplied  in  the  food  in  proper  proportions,  the  entire  energy 
of  the  proteids  may  be  expended  upon  the  growth  and  nutrition  of  the 
cells  of  the  body  without  being  used  up  in  the  production  of  animal  heat 
The  demands  made  upon  the  proteids  by  the  rapid  growth  of  the  body  in 
infancy,  make  it  desirable  that,  whenever  possible,  the  fats  should  do  the 
work  of  the  proteids. 

In  addition  to  their  use  as  a  source  of  animal  heat,  the  fats  add  to  the 
body-weight  by  storing  up  fat  in  the  body.  Thoy  are  needed  for  the 
growth  of  the  nerve  cells  and  fibres,  and  are  essential  to  the  proper  growth 
of  bone.  Exactly  what  the  part  is  which  the  fats  take  in  the  development 
of  the  osseous  system  is  not  altogether  understood,  but  it  is  probable  that 
their  effect  u  due  to  their  well-known  and  important  function  in  aiding 
the  absorption  from  the  intestines  of  inorganic  salts,  especially  the  earthy 
phosphates.  In  a  patient  upon  a  milk  diet,  when  the  fats  are  withheld  or 
greatly  reduced,  these  salts  appear  in  large  quantities  in  the  fseces.  More 
fat  is  supplied  in  the  food  of  the  nursiog  iufant  than  is  used  up  in  the 
body,  as  a  very  large  amount  is  normally  discharged  in  the  stools.  To 
this  is  due  the  soft  consistence  of  the  stools  of  the  nursing  infant  Fats 
thns  seem  to  fill  the  r^le  of  a  natural  laxative  ;  constipation  being  one  of 
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the  first  and  most  striking  sjmptoms  following  the  reduction  of  fat  in  the 
milk* 

The  proportion  of  fat  required  in  infancy,  is  therefore  very  much 
greater  than  at  any  other  period  of  life.  Probably  the  moat  common  mis- 
take in  artificial  feeding  has  been  to  give  too  little  fat.  The  chief  reason 
for  the  failure  of  most  of  the  proprietary  infant- foods  is  thiit  tliey  are  too 
low  in  fat ;  bnt  an  excess  of  carbohydrates  can  not  supply  this  tleOcieney. 

Woman's  milk  of  a  good  quality  contains  from  3  to  5  per  cent  fat,  and 
this  may  be  taken  as  representing  the  needs  of  the  body  under  normal 
cunditioDs.  Infants  who  are  fed  upon  cow's  milk  should  get,  on  the 
average,  3  per  cent  fat  for  the  tirst  few  montlis  and  4  per  cent  during  the 
latter  part  of  the  first  year.  Infants  who  arc  fed  for  a  long  time  upon  a 
food  low  in  fat  are  very  prono  to  develop  rickets.  Clinical  experience 
alao  teaches  that  if  the  food  at  the  same  time  is  tow  in  proteids  this  result 
follows  much  more  readily.  As  such  a  diet  is  in  most  cases  excessive  in 
oirbohydnites,  children  so  fed  are  apt  to  be  very  fat,  but  usually  anaemic. 
The  importance  of  fats  in  nutrition  does  not  end  with  the  first  year; 
they  should  be  supplied  lilKfrally  throughout  childhood  in  the  form  of 
cream,  eggs,  butter,  and  eod-liver  oil. 

CarlHdiTdffatea — Although  these,  like  the  fats,  can  not  replace  the 
nitrogenous  waste  of  the  body,  they  are  important  aids  to  the  proteids, 
and  in  this  respect  they  are  even  more  valuable  than  the  fats.  The  car- 
bohydrates are  partly  converted  into  fat,  and  may  thus  increase  the  body- 
weight  They  are  capable  of  replacing  the  fat- waste  of  the  body.  They 
are  one  of  the  most  important  sources  of  animal  heat. 

Carbohydrates  are  the  most  abundant  of  tlie  solid  elements  of  the  food, 
although  (hey  form  a  smaller  percentage  of  the  entire  quantity  of  food  in 
infancy  than  in  adult  life.  The  form  in  which  carbohydrates  are  fur- 
nished to  the  infant^  and  in  fact  to  all  young  niammals,  is  milk-sugar. 
While  this  form  of  sugar  is  to  be  preferred,  it  is  by  no  means  so  essential 
that  it  be  given  as  that  the  fat  and  proboids  of  the  food  should  he  those  of 
milk.  Other  forms  of  sugar  may  often  take  its  place  without  interfering 
with  nutrition.  Sometimes,  when  there  is  difficulty  in  the  digestion  of 
milk-sugar,  a  temporary  change  to  cane-sugar  or  to  maltose  may  oven  be 
adrantageons.  The  earboliydrates  required  by  young  infants  c^n  not,  ex- 
cept to  a  very  small  extent,  be  supplied  in  the  form  of  starch,  owing  to 
the  feeble  diastatic  power  of  the  digestive  fluids  during  the  early  months, 
and  in  fact  during  the  greater  part  of  the  first  year.  As  a  rule,  there  is 
koB  difficulty  in  the  digestion  of  the  carbohydrates  in  the  form  of  sugar 
than  of  any  other  part  of  the  food.  A  diet  consisting  too  exclusively  of 
carbohydrates  leads  often  to  a  rapid  increase  in  weight,  but  it  is  not  ac- 
compatiietl  by  a  pro|K>rtiouato  increase  in  strength.  Such  infanta  have 
bat  little  resistance,  and  many  of  them  become  rachitic.  The  easy  diges- 
tion of  a  food  consisting  chiefly  of  soluble  carbohydrates,  and  the  rapidity 
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with  which  children  so  fed  gain  in  weight,  lead  to  a  great  misapprehen- 
sion in  reganl  to  their  vakie  us  foods.  The  ultimate  results  of  such  one- 
Bided  feeding,  if  long  continued,  are  almost  invariably  disastrous. 

In  buiitling  up  the  cells  of  the  body  tlie  proteida  are  first  in  impor- 
tance, the  carbohydrates  second,  and  the  fata  third.  In  the  prodnetion  of 
animal  heat  the  fats  come  first,  the  carbohydrates  second ;  practically  the 
proteids  should  never  be  called  npon  for  this  purpose.  In  a  proper  diet, 
all  of  these  elements  are  represented. 

Mineral  Saltt. — These  are  of  greater  importance  in  infancy  than  later 
in  life,  because  of  the  building  up  of  the  osseous  system  which  is  going  on 
with  such  rapidity  during  infancy  and  early  childhood.  The  most  im- 
portant for  this  purpose  are  the  phosphates  of  lime  and  magnesium. 
These  are  furnished  in  abundance  both  in  woman's  and  cow's  milk. 
These  salts  are  also  necessary  for  cell  growth.  Other  inorganic  salts  fur- 
nish the  elements  from  which  the  mineral  constituents  of  the  blood  and 
digestive  fluids  are  formed,  and  still  others  facilitate  absorption,  excretion, 
and  secretion. 

Water,— The  food  of  all  young  mammals  consists  of  from  eighty  to 
ninety  per  cent  of  water.  This  is  needed  for  the  solution  of  ccrtjiiii  parts 
of  the  food,  such  as  the  sugar  and  some  of  the  proteid?,  and  for  the  sus- 
pension of  the  other  proteids  aud  the  emulsified  fat.  All  the  food  is  thus 
dissolved  or  very  finely  divided  so  as  to  be  more  readily  acted  upon  by  the 
feeble  digestive  organs  of  the  infant.  Water  is  needed  also  in  large  quan- 
tities for  the  rapid  elimination  of  the  waste  of  the  body.  In  proportion 
to  its  weight,  an  average  infant  during  tlie  first  year  requires  a  little  more 
than  six  times  as  much  water  as  an  adult.  During  the  time  when  the 
child  is  upon  an  entirely  fluid  diet,  the  addition  of  water  other  than  that 
supplied  by  the  food  is  unnecessary ;  but  when  the  number  of  feedings 
becomes  less  frequent,  and  solid  food  is  given  in  Iarg<#  quantities,  water 
should  be  given  freely  between  the  feedings  at  all  seasons,  but  especially 
in  the  summer. 


CHAPTER  11. 
THE  INFANTS  DIETARY, 


WOMAN'S  MILK. 

WoMAK^s  milk  is  the  ideal  infant-food.  A  thorough  knowledge  of 
ite  character,  exact  composition,  and  variations  is  indispensable,  for  upon 
this  knowledge  are  based  all  our  rules  for  the  preparation  of  foods  used 
as  substitutes  for  woman's  mOk  when  this  can  not  be  obtained. 
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Woman's  milk  is  a  sc?cretion  of  the  mammary  <rlaii<1ji  and  nnt  a  mere 

^traiiKudaiioti  from  the  hi  nod- vessels;  although  iimkr  iibnormal  fondiiious 

it  muv  partake  more  of  the  character  of  a  transudation  than  a  secretion. 

A  few  drops  may  be  squeezed  from  the  breastvS  before  parturition;  gener- 

[  ally  speaking,  however,  it  is  only  pres^ent  after  tlelivery.     During  the 

I  lirnt  two  days  the  secretion  h  scanty.     Usually  upon  the  third  or  fourth 

day  it  becomes  well  established,  although  it  may  be  delayed  until  the 

I  fifth  or  si^^th  day.     During  the  period  of  lactation,  milk  is  constantly 

•  formed  in  the  mammary  glands,  but  the  process  is  more  active  while  the 

child  is  at  the  tin/ast. 

Physical  Characters. — Woman's  milk  is  of  a  bluish-wliite  colour  and 
i  quite  sweet  to  the  taste.  When  freshly  drawn  its  reactitm  is  alkaline  or 
ampholeric,  hut  under  healthy  condition.^  never  distinctly  acid.  The  spe- 
cifie  gmvity  variei?  betwec^n  1,U26  and  l,03ii,  the  average  being  1,031  at 
60**  F.  On  the  addition  of  acetic  acid  only  a  slight  coagulation  is  setm, 
this  being  in  the  form  of  small  Hocculi,  and  never  in  large  masses  as  is 
the  case  in  cow's  milk.  Microscopically,  there  are  seen  great  numbers  of 
fnt-globules  nearly  uniform  in  size  and  some  granular  matter,  Oeca- 
'  aionally  there  are  present  epithelial  cells  from  the  niilk-dyets  or  from 
the  nipple, 

Colostnun, — The  secretion  of  the  first  three  or  four  days  differs  quite 
^inarktxily  from  the  later  milk.     To  this  the  name  colosfrum  has  been 
given.    It  is  of  a  deep  yellow  colour,  which  is  chiefly  due  to  the  colostrum* 
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rt«,  fiS|A.— ColoAtnim.    (FunkoO 


Fio.  S5,B.— Woman^Bmnk  at  a  late  period. 
(Fimkfl.) 


corpuscles.  It  is  not  so  sweet  as  the  later  milk.  It  has  a  specific  gravity 
of  1,030  to  1,040,  a  strongly  alkaline  reaction,  and  is  coagnlatal  into  solid 
iiui«0es  by  heat,  and  sometimes  coagulates  spontaneously.  It  is  very  rich 
rill  proteids  and  in  salts.  Microscopically  the  fat-globules  are  of  unequal 
and  there  are  present  large  numl>crs  of  granular  bodies  known  as 
coIostniJii-corpuscles  (Fig.  25,  A).     These  are  four  or  five  times  the  size  of 
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the  iiiilk-globulcj*  (Fi^.  '^5,   B).  ami  they  are  probably  epithelial  eelU 
wbif'h  ha VI'  undiTgnne  fatty  degeneration. 

Cofnpogition  of  Colostrum,* 

Proteids .........*. 5  *  71 

Fat.. 204 

Sugar , 3-74 

Suite 0-28 

Watof 88-23 


100-00 


The  colostrum-corpuscles  are  very  abundant  during  the  first  few  days, 
but  tmder  normal  conditions  they  are  not  found  after  the  tenth  or 
twelfth  day. 

Bally  Anautity. — Exact  information  upon  this  point  is  difficult  to 
obtain.  There  are  recorded,  however,  extended  observations  nuule  with 
Ifreat  care  upon  ei*:ht  cases^  from  which  some  deductions  may  safely  be 
drawn.  All  were  healthy  infants,  nursing  exclusively  and  gaining  steadily 
in  weight 

From  these  observations,  and  others  less  extended,  the  average  daily 


•  From  five  aimlyst!?  by  Pfciffi^r  of  milk  obtained  during  the  first  thrw  days. 

f  Haehner'[»  casea  (Jahrb,  f.  Kinderh.,  xv,  23;  xjti,  314).  Vase  L  FemdlG;  birth- 
wright  7  pounds  14  ounces  (3,1W  grammes).  First  week,  loi«t  1|  ounce  (41  grammes); 
liftiT  this  gained  steadily  during  the  twenty-thre©  weeks  of  tibsc^rvation ;  frt>ni  second 
to  niiiib  week,  average  weekly  gain  S  ounces  (241  grain mes)j  from  tenth  to  eighti'enth 
ww>k,  average  gain  4|  ounces  (13B  grammes);  from  nineti^enth  to  twenty-third  week, 
avariige  gain  4  uunct^s  (130  grammes);  weight  at  the  end  of  twenty-third  week,  14| 
pounda  {tl,(iyn  grammes). 

Caao  11.  Male ;  birth-wcight  ^  pounds  (2,950  grammes),  hoss^  first  week,  8  onncses 
(SO  gnmniw);  aft*'r  this  gained  steadily  during  the  eleven  weeks  of  observation  ;  from 
imcond  to  oUvuiith  week,  avenige  weekly  gain  7^  ounces  (214  grammes);  weight  at  end 
of  «l«iv«nth  wnok,  11  poumk  2  ounce;?  (5,1^5  grammes), 

Cmo  lUi  Pamale;  birlh-weight  ?^  |x>und8  ^  ounces  {tMO  grammes).  Gain,  fin^t 
wo^,  H  ounoo  (40  grammeH);  during  the  succeeding  twentr-one  weeks  of  observation, 
avon^  WMikly  gain  of  Q  luineiNs  (141  grammcts);  weight  at  the  end  of  twenty-seoond 
W»ftk,  ID  [Kiunda  H  ounccM  (4.C30  gnimmea). 

Lsuw'iCMia*  (T1hW\  i*an!<,  1H89),  Female;  birth- weight  8  pounds  13  ounces  (4,000 
fimiDinw);  Iota,  f\T*\  wtH»k.  h  «>unor«  (235  grammejs);  aftw  ihis  gained  steadily  during 
th»  nine  wwkn  cif  ob^i^rvaiioit.  uu  an  average  9^  ounces  (368  grammes)  weekly;  at  the 
and  of  ninth  w«>ek,  weight  tU  ptnindj*  ^  ounces  («i.tX)0  grammes). 

Ahlf«^ltl'»  vnM"  (Ui^utiM'h,  Ztmdir.  f,  Prakt,  Mod,,  1878).  Birth-weight  7  pounds  14 
otinoep  (B,1(MI  grammes).  Obwervation*  eLUilinuetl  from  fourth  to  thirtieth  week.  Dur- 
Uig  llr«l  ti^n  wiH^kn,  average  Wfi^kly  gain  5|  ounces  (101  grammes);  from  eleventh  to 
twmntioth  wr«k,  7|  oum^w  ('J14  grannucM*) ;  from  twenty>fin»t  to  thirtieth  week,  6  ounces 
(IiU)gniMiine<*y;  at  lhi>  mid  of  thirtfeth  wi«ck,  weight  18  pounds 0|  ounces (8,435  gnunmes), 

Vm^¥  ^ahrh,  f.  Kihderh,,  xHi,  IlKVv.     Thrw  easrs* 

]i)  all  thi^M^  i  Miv«  the  amount  ot  milk  w«f  dtlinoined  bj  weighing  the  infant  both 
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quantity  of  milk  secreted  under  normal  conditions  of  health  may  be  aa- 
Bumed  to  be  pretty  nearly  as  follows : 

Approzlmatelj. 

At  the  end  of  the  first  week 10  to  16  oz.  (800  to    500  grm.). 

During  the  second  week 18  to  18  oz.  (400  to    SGOgrm.). 

During  the  third  week 14  to  24  oz.  (480  to    720  grm.). 

During  the  fourth  week 16  to  26  oz.  (600  to    800  grm.). 

From  the  fifth  to  the  thirteenth  week  ...  20  to  84  oz.  (600  to  1,080  grm.). 

From  the  fourth  to  the  sixth  month 24  to  88  oz.  (720  to  1,160  grm.). 

From  the  sixth  to  the  ninth  month 80  to  40  oz.  (900  to  1^320  grm.). 

It  will  be  noted  that  the  amount  increases  very  rapidly  up  to  about 
the  eighth  week,  and  after  this  much  more  slowly.  The  amount  of  milk 
varies  also  with  the  demands  of  the  child  in  a  very  striking  way.  The 
quantities  mentioned  can  not  be  taken  as  an  absolute  guide  as  to  the 
amount  of  food  to  be  given  to  bottle-fed  infants.  Breast  milk  contains 
an  average  of  twelve  per  cent  solids;  while  the  modification  of  cow's 
milk  bi'st  suited  to  the  early  months  contains  only  from  nine  to  eleven  per 
wnt  solids.  For  this  period,  therefore,  somewhat  larger  quantities  are 
needed  than  of  breast  milk. 

A  comparison  of  the  daily  amount  of  milk  taken  with  the  weight  of 
the  child  at  the  different  periods,  showed  that  both  during  the  early  and 
the  later  periods  the  larger  children  took  not  only  more  milk,  but  con- 
siderably more  in  proportion  to  their  body-weight  than  did  the  smaller 


before  and  after  every  nursing  during  the  entire  period  of  observation.    The  follow- 
ing tablti  gives  in  a  condensed  form  the  daily  quantity  of  milk  in  these  cases: 


Time. 


Haehner'f 
let  cane. 


Ui  day  

2d  day 

3d  day 

4th  day 

5th  day 

6ih  dav  

7th  day 

A  vtragc  2d  week 

Average  3d  week 

Average  4th  week 

Average  5th  week 

Average  6th  week 

Average  7th  week 

Average  8th  week 

Average  9th  week 

Average  10th  to  13th  week 
Average  14th  to  17th  week 
Average  1 8th  to  23d  week 
Average  24th  to  30th  week 


20 
176 
265 
420 
860 
874 
423 
497 
550 
594 
663 
740 
880 
835 
766 
796 
807 
870 


Haehner'g 

Haehner^g 

Laure'8 

Ahlfeld'8 

Sdcaae. 

Sdcaae. 

case. 

case. 

Qnmmm, 

Orammci. 

GmmmM. 

75 

20 

135 

45 

325 

70 

125 

295 

99 

222 

290 

124 

400 

340 

136 

475 

850 

156 

500 

423 

229 

556 

468 

314 

730 

531 

879 

810 

576 

561 

447 

944 

655 

661 

472 

978 

791 

681 

525 

1,038 

811 

730 

568 

1,024 

845 

665 

584 

1,085 

810 

•  • . 

600 

a   .   •    • 

869 

• .  • 

673 

.... 

983 

709 

.... 

1.029 

... 

... 

.... 

1,145 

Feer'g 
Scases. 
Average. 


256 

(average 

1st  week) 


010 
607 
753 
802 
815 
820 
795 
845 
919 
1,002 


^H             ones.     This  harmonizes  with  the  common  observation  that  small  cHl- 
^^M             tiren  arc  mudi  mom  likely  to  Ix*  overfed  than  hirge  ones.                                 ' 
^^1                   The  average  quantity  iukvn  at  one  nurtsing  by  live  children  previ- 
^H             ously  mentioned  was  as  follows : 

^^^^^^                                                                                                                                     Approzfmatelj. 

^^^^^K                  Daring  tKe  Bccond  week. 1    to  3    oz.    (30  to    90  grm.). 

^^^^^B                  During  thu  fourth  week 1^  to  4i  oz.    (45  to  140  grin,). 

^^^^H                  From  the  hfth  to  the  t^erenth  week. 2    to  5    oz.    (64  to  150  grm.).                    j 

^^^^H                  From  i\w  uighib  to  the  eleventh  week  , ,  _  2^  tt>  5i  oz.    0^  t"  160  gnu.). 

^^^^H                   During  the  fourth  mouth 3    to  6    oz.    (90  to  180  grm.).                     i 

^^^H                   During  tlie  fifth  month 3i  to  6]  oz.  (1 10  to  200  gnu.). 

^^^^              Between  the  limits  mentioned  the  greater  number  of  cases  will 
^^1              undoul>tedly  fall.     The  amount  taken  at  one  time  is,  however,  modi- 
^^M              fied  hy  the  frequency  of  nursing,  and  is  therefore  not  so  good  a  guide 
^^m             to  the  amount  of  food  required^  as  is  the  quantity  taken  in  twenty-four 
^^m             hours. 

^H                   Composition. — Many  of  the  older  analyses  of  milk  gave  erroneous  re- 
^^m             sultfi  because  of  imperfect  methods  of  evamination.     According  to  the 
^^B              most  recent  analyses  of  Ffcitfcr,  Kocnig,  Leedt^»  Harrington,  Adriauce,         ' 
^H             and  others,  the  composition  of  human  milk  is  as  follows : 

Average. 

Commoi]  be&lthy  T&riaUom, 

^^^B 

4*00 
7-00 
1-50 
0*20 
87^30 

300    to    5'00                    ' 

nm  **   7*00              i 

\m    **    2*35 

0'18     '*     0*25 

89*82    '*  85-50 

^^^^H 

^^^^^H                               T>»^tnir1o 

^^^^H 

^^^H 

100*00 

100' 00       100*00 

^^m                   In  the  older  analy^^cs,  the  percentage  of  proteids  is  almost  invariably 
^^^^        too  high  and  the  .^ugar  too  low, 

^^^^ft             The  milk  varies  in  composition  somewhat  with  the  period  of  lacta- 
^^^^^        tion.    That  of  the  colostruru  period  is  high  in  proteids  and  salts  and  low 
^^m             in  sugar.    By  the  end  of  the  second  week  a!)  these  elements  have  usu- 
^^m             ally  reached  Iheir  normal  averages.     After  this  time  until  near  the 
^^B              end  of  lactation  the  regular  variations  are  slight.     However,  there  is 
^^m              seen,  according  to  Adrianee,  a  slow  but  steady  fall  in  the  proteids  and 
^^B             salts  and  a  very  slight  rise  in  the  sugar,  while  the  fat  is  scarcely  affected 

^^m                  Proteids. — The  proteids  are  as  yet  very  imperfectly  understood.    The 
^H             most  important  ones  are  casein  and  lactalbumin,  although  some  writers 

gife  a  third — ^lactoglobulin.  Tho  casein  is  in  suspension  l>y  virtue  nf  the 
presence  of  lime  phosphate  in  the  milk,  with  which  it  is  probably  in 
combination.  It  coagulates  ouly  sliglitly  with  rennet,  while  acetic  acid 
produces  a  IfXJse  flocculent  precipitate.  The  laetalhuiiiin  resembles  tlie 
fierum-albumin  of  the  blood.    Chemists  are  hy  no  means  agreed  in  regard 

the  proportion  of  the  ditTerent  proteids  present  in  milk,  Lactalbumin 
^0xi!$ti»  in  woman's  milk  in  much  larger  auumnt  than  in  otlier  vyrietiert, 
and  it  is  more  abundant  than  the  casein,  the  proportion  of  the  two  being, 

rding  to  Koeuig,  about  as  five  to  four. 

The  total  proteids  of  normal  milk  are  usually  from  one  to  two  per 
cent.  In  abnormal  specimens  the  variations  are  from  0  7  to  4*5  per  cent. 
The  proteids  are  highest  in  the  milk  of  the  first  few  days;  after  the  first 
onlh  they  vary  but  !ittle  until  toward  the  close  of  lactation,  when 
the  amount  falls  very  markedly. 

Fat, — This  exists  in  the  form  of  minute  globules,  which  are  held  in  a 
state  of  permanent  emulsion  by  the  albuminous  solution  in  wbicli  they 
are  saspended.  The  fat  of  woman's  milk  is  chieiiy  made  up  of  the  neu- 
tml  fats — palmitine,  stearine,  and  oleine;  there  are  also  small  quantities 
of  the  fatty  acids,  but  these  are  much  less  than  in  cow's  milk.  Like  the 
proteids,  the  proportion  of  fat  is  subject  to  wide  variations,  4  per  c^^nt 
being  taken  as  the  average.  In  thirty-four  analyses  made  for  me  at  the 
laboratory  of  the  College  of  Physicians  and  Surgeons,  the  fat  varied 
between  1  '12  and  <3"66  per  cent.  In  forty-three  analyses  by  Leeds,  tlie 
ariations  were  t>etween  '2 '11  and  6-89  percent.  The  proportion  is  very 
little  affected  by  the  period  of  lactation. 

Sugar. — The  sugar  is  in  complete  solution.     Its  proportion  is  very 

itant,  the  average  being  seven  per  cent.  The  ordinary  variiifions  are 
usually  within  the  limita  of  6  and  7  per  cent.  The  sugar  being  so  im- 
rtant  as  a  heat-producing  element,  Nature  has  wisely  provided  that  this 
hall  be  the  most  tx)nstant  ingreclient  of  the  milk.  The  amount  of  sugar 
is  smallest  in  the  milk  of  the  first  week ;  after  the  first  month,  however, 
the  %*a nations  are  slight. 

^alis, — The  average  proportion  of  inorganic  salts  is  0  '20  per  cent,  or 
a  little  more  than  one  fourth  that  of  cow's  milk. 

With  the  exception  of  calcium  phosphate  nearly  all  the  salts  are  in 
ifcffhition.  The  milk  of  the  first  few  days  is  very  rich  in  salts;  after  the 
nt  month  the  variations  are  slight  but  show  a  gradual  fall  in  the  quan- 
tity pn»«ent.* 

The  Examination  of  MOk. — ^The  exact  composition  of  human  milk  is 

be  determined  only  by  a  complete  chemical  analysis.  There  are,  bow- 
Vrer^  many  %*ariations  which  the  physician  may  readily  ascertain  for  him- 
self by  simple  methods  of  examination. 
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The  quaniiiy  of  milk  secreted  by  the  breasts  may  be  estimated  by  the 
quantity  which  may  \}g  drawn  hy  a  l)reast-pamp,  although  thirt  ift  not 
a  very  reliable  test.  If  the  child  nurties  habitually  forty  or  fifty  min- 
utes, the  probabilities  are  very 
strong  that  the  quantity  of 
milk  is  small.  If  the  brea-st^ 
at  nursing  time  are  full,  hard, 
and  tense,  the  supply  is  proba- 
bly abundant.  If  the  breasts 
are  soft  and  flabby,  and  appear 
to  fill  only  while  the  child  is 
nursing,  it  is  almost  certain 
that  the  quantity  is  small.  The 
moKt  relialile  of  all  tests  is 
weighing  the  infant  before  and 
after  nursing,  upon  an  accu- 
rate pair  of  scales,  sulticiently 
sensitive  to  indicate  half- 
ounces.  Two  or  three  weigh- 
ings will  sufiiee  to  show  con- 
clusively whether  an  infant  at 
three  mimths,  for  iastancc,  is 
getting  habitually  four  or  five, 
or  only  one  or  two  ounces  at  a 
nursing. 

The  reacti4m  of  milk  may 
be  taken  with  ordinary  litmus 
paper.  When  freshly  drawn  it 
should  be  alkaline  or  ampho- 
teric, never  acid. 

The  specific  gravity  may  l)e  taken  ivith  any  small  hydrometer  gradu- 
ated from  1,010  to  1,U4D  (Fig,  2(i,  A).  The  s})ecific  gravity  is  lowered  by 
the  fat,  but  increased  by  the  other  solids.  An  ordinary  urinometer  will 
answer  every  purpose,  the  only  ditficulty  being  the  quantity  which  is 
ret  pi  i  red  to  float  the  instrument. 

MiiToiicoineal  ejcaminttlion. — The  niicroscof>e  reveals  tlie  presence  of 
colostruni-eor])uscles,  blfMxl,  pus,  epithelium,  and  granular  matter.  Co- 
lostruiu-eorpuscb^s  are  abnormal  after  the  twelfth  day;  pus  and  blood 
are  alwa>'s  abnormal.  AH  of  these  conditions  necessitate  the  suspension 
of  nursing,  at  least  temporarily.  But  little  importance  can  be  attached 
to  the  size  and  appearance  of  tlie  fat-globules  as  affecting  the  nutritive 
properties  of  the  milk.  ' 


Fio.  36.~Appiratiw  for  exmniantioa  of 
woii^uirft  milk. 

The  author^  lacU>mtiU^r  &ad  eream-gau^e. 
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The  deierminatltm  nf  fat. — The  simplet^t  uiethod  is  by  the  cream- 
gauge  (Fig,  *^<j,  B),  Its  results  are  only  approximate,  but  in  most  cases 
sutficicntly  accurate  for  clinical  purposes.  The  tube  is  filled  to  the  zero 
rnark  with  frci^h  milk,  which  stanils,  corketl,  at  a  room  temperature  for 
twenty- four  hourtj,  when  the  ix^rceiitage  of  cream  is  read  off.  The  ratio 
of  tiii8  to  the  fat  is  approximately  five  to  three;  thuB  5  per  cejit  cream 
111(1  icate8  3  per  cent  fat,  etc. 

For  an  accurate  determination  the  t>e8t  ready  method  is  the  modifi- 
cation by  Lewi  ♦  of  the  LeITmau  and  Beam  test  for  cow's  milk.  This 
i»  a  crentrifugal  test  requiring  special  tubes. 

Sugar. — The  proportion  of  sugar  is  so  nearly  constant  that  it  may  be 
ignoral  in  clinical  examinations. 

J'roteids, — We  have  no  simple  method  for  determining  clinically  the 
amount  of  proteidfi.  If  we  regard  the  sugar  and  salts  as  constant,  or 
I^Bio  nearly  so  as  not  to  affect  the  specific  gravity,  we  may  form  an  ap- 
^^broximate  idea  of  the  protcids  from  a  knowledge  of  the  specific  gravity 
^^Bitui  the  |)ercentage  of  fat.  We  may  thus  determine  whether  they 
^B|U%  greatly  in  excess  or  very  low,  which,  after  all,  is  the  important 
^Httiiiig.  The  spc»cific  gravity  will  then  vary  directly  with  the  proportion 
of  proteids,  and  inversely  with  the  proportion  of  fat — i.  e.,  high  pro- 
ttfid^,  high  specific  gravity;  high  fat,  low  specific  gravity*     The  ap- 


to; 


•  Lewi'i  metlicHl  is«»  fullows; 

(1)  Place  in  the  milk-flask  2.92  c,  c.  of  woman^s 
milk  measured  in  a  special  graduated  pipette;  {2} 
canefolly  rinse  the  pipette  and  mid  tiie  same  quan- 
tity of  stilphiiric  acid  C.  P.  of  specific  gravity 
IJSSO,  The  acid  should  be  added  slowly,  and 
mixed  with  the  milk  by  gently  rotating  the  flask. 
The  coioar  turns  to  a  very  dark  brown  from  tbe 
oxidation  of  \[m  milk  prateida;  (3)  now  add  0.0  c.  c, 

a  mixture  of  *?qual  parts  of  fusel  oil  and  strong 
If drochloric  acid ;  (4)  add  sufficient  of  a  mixture 
of  the  same  sulphuric  acid  and  water^  equal  parts, 
to  brisif  the  ler«?l  of  the  fluid  well  up  iuto  the 
aaok  of  tba  flask ;  (!i)  eentnfuge  for  three  or  four 
BiOQteSk  The  percentage  of  fat  is  now  read  off, 
oue4eDth  gradation  in  the  neck  of  the  flask 
uting  0.3  per  oent  of  fat  in  the  specimen  of 


t 


R 


This  test  has  been  modi  fled  by  omitting  the 
adiLitioii  of  strong  sulphuric  acid — the  se<.'ond  step 
in  the  test' — and  in  the  third  step,  amy  I  alcohol 
is  sttbaUtated  for  fusel  oil.    These  reagents  ar^ 
I       mmh  mCer  of  manipulation  and  meet  all  the  in« 

I 


Fto.  ^,— Tubes  used 
milling  the  fst  in 
Hitboock  tuhe  tor  u 
B*  Lewi*8  aiolif! 
WOfuan^fi  milk  (s«c 


1 


^ 


B 

for  tlftcr- 
iiiilk.  A, 
ow's  milk ; 
L'liilon  Ibr 
piitffl  144), 


136 


NUTRITION. 


plication  of  this  principle  will  l>e  seen  by  reference  to  the  accompany- 
ing tahle.* 

Woman'H  Milk, 


BpedAc  gravKx  70*  F,     Oream— 24  bcnini. 


AverAiije 1*031 

No  mm  I  van  lit  ions.. ,       1  *028  —  1 '  029 
Nortiml  variiit  inns . . ,  I  *  032 

AInuvrtiml  variations.  Low  (below  1*028). 
Ahmn-iTiHl  variatiojjs.  Low  (bflow  I'OSSi 
Abnoriujil  varifttions.  High  (tilxjve  1"032). 
Abiioniml  varmttous.  High  (ttbove  1*082), 


7jS 
Si -12% 

High(tibove  10^). 

Law  (below  5jg). 

High. 

Low. 


Frot«l<]d  (csBlculAted), 


1*5^ 

Normal  (rich  milk). 

Noniml  (fair  milk). 

Normal  or  slightly  below. 

Very  hjw  (very  poor  milkji 

Verr  high  (very  rich  milk)*. 

>iormal  (or  iiearlvso). 


Any  specimen  taken  for  examination  should  be  either  the  middle  por- 
tion of  the  niilk-— i.  e.,  after  nurslug  two  or  three  minutes — ^r,  better,  the 
entire  quantity  from  one  breast^  since  the  composition  of  the  milk  will 
differ  very  much  according  to  tlie  time  when  it  is  drawn.  The  fir^t  milk 
is  slightly  rielier  in  proteids  and  much  poorer  in  fat  The  last  drawn 
from  the  breasts  is  low  in  proteids  and  high  in  fat.  The  following  analy- 
ses from  Forster  illustrate  these  differences  : 


Flntt  portkni. 

Second  portloii. 

Third  portkMi. 

Fat. , 

1*71 

I'la 

2*77 
0*94 

5*51 

Proteids  * 

0-71 

Condltioni  Affecting  tbe  Composition  of  Woman's  JCIUl — Hie  age  of  the 

ntiTiiv. — This  ha.s  no  eonstiint  intiuence.  OLht^r  things  being  equal,  the  milk 
of  very  young  women,  and  also  of  those  over  thirty-five  years  of  age,  ia  likely 
to  be  lower  in  fat  than  that  of  women  between  twenty  and  thirty *five  ye^^r^ 

Number  of  pretjuannes. — Adrianee  fonnd  that  (he  average  milk  of  23 
priniipani?  and  23  multi|>ara%  both  taken  at  the  third  month,  showed  the 
following  ditTcrences:  The  milk  of  the  prinnpura?  was  higher  in  fat  (4-06 
against  3*07)  and  in  proteids  (1  'til  against  1  -35),  but  a  little  lower  in 
sugar  (6*52  against  6^85). 

Acute  illness, — In  the  majority  of  cases  of  acute  illness  of  a  minor 
character  and  of  short  duration  there  is  no  perceptible  effect  upon  the 
milk.  In  the  acute  febrile  diseases  of  a  severe  type  the  quantity  of 
milk  is  reduced,  the  fat  is  low,  and  the  proteids  are  apt  to  be  high.  In 
septic  conditions  bacteria  may  appear  in  the  milk. 

Memstrualion. — The  effect  of  this  h  exceedingly  variable,  depending 
much  upon  the  individual  and  the  ease  of  menstruation.  From  observa- 
tions upon  685  cases,  Meyer  noted  disturbances  in  the  child  in  over  one- 
half  the   number.     My  own  experienc*e  accords   rather  with   that  of 

♦  The  aulhor*s  apparatus  may  be  obtained  froin  Eiiner  &  Amend,  Etght^nth 
Btreet  ami  Third  Avenue*  New  York.  For  a  fuller  discussion  of  the  subject,  sea 
Archives  of  Paediatrics,  March,  1893. 


4 
■ 


WOMAN*S  MILK. 


137 


Pfeiffer  and  Schlichter,  who  consider  it  quite  exceptional  for  Uie  child  to 
be  visibly  affected.  Schlicbter  made  observations  upon  infants  during 
233  menfitrual  days,  noting  the  condition  of  the  stools  and  digestion  both 
before  and  after  menstruation.  In  ninety  per  cent  of  the  cases  there  wag 
no  perceptible  influence.  In  only  eight  per  cent  were  the  stools  bad^  and 
in  only  three  per  cent  was  there  disturbance  of  the  etomach  with  vomiting. 
The  nature  of  the  changes  in  milk  produced  by  menstruation  is  illus- 
trated b?  the  following  case  taken  from  Rotch  : 


Second  day  of  men- 

atntAtioi),    Bowels  of 

child  IcKMe. 

Seven  d*yB  af t«f 
menstruation. 
Bowela  reR^ular, 

Forty  dftja  af  t4?r  men- 
fralainjr  rapidly. 

Fat 

1-87 
8*10 

2*78 
0  15 

89 '60 

V*r  cent. 

2*03 
6-55 
2*13 
0*15 
88-16 

2*74 

Bttgar . .   . . 

6*35 

Prot«ids 

0-08 

Salts 

0*14 

WaUr.... 

89-79 

^Vhetl 


,      leiii 


At  the  present  time  sufficient  observations  have  not  been  made  to  show 
hether  the  differences  noted  in  the  above  case — low  fat  and  high  proteids 
the  rule  where  disturbances  are  produced  duriog  menstruation. 
Monti'8  examinations  leati  him  to  the  conclusion  that  the  fat  is  not  con* 
atantly  affected.  It  is  safe  to  say  that  the  changes  are  not  uniform,  and 
that  in  very  many  cases  none  of  importance  are  produced  by  menstruation. 
DUL — The  fat  and  the  proteids  of  the  milk  are  much  influenced  by 
diet,  the  sugar  but  very  little.  The  fat  is  inrrcupcd  hy  a  diet  made  up 
largely  of  nitrogenous  food,  nieati  eggs,  animal  brotlis,  etc. ;  it  is  reduced 
by  stopping  the.^e  articl«^*^  and  i^ubstituting  vegetables  and  farinaceous 
food*  The  proteids  are  increased  by  overfeeding  aod  also  by  too  little 
exercise.  Starvation  lowers  the  fat  and  sometiiues  also  the  proteids; 
they  may,  however^  be  increased  hut  altered  in  character.  Alt  fluids 
leiid  to  increase  the  quantity  of  milk.  Alcohol  in  the  form  of  malted 
drinkfi*  and  malt  extracts  increase  the  quantity  of  milk  and  the  amount 
fat.  The  effect  of  alcohol  upon  the  proteids  is  not  constant,  hut  they 
usually  increased.  The  following  table  gives  the  result  of  anfilyses 
of  the  milk  of  two  women  in  the  New  York  Infant  Asylum  before,  while 
takings  and  after  taking  an  alcoholic  extract  of  malt : 


I. 

WlUiuut  nmlt. 

n 

Aft«r  tAking  8  tm.  malt 
AMiiy  for  10  daya. 

in. 

No  malt  ftjr  7  days. 

tw!i 

Vmmak. 

1-74 

1  0a 
7oa 

0*20 

1-12 
1*57 
7-11 
0  19 

3*63 
1-58 
7*43 
017 

2-75 
2  34 

e  77 

0-17 

Fvenl 

2-41 

lproli4di*..,!i _.. 

2*05 

0*50 

BS^C^'  ■'*■*'■•**"'• 

0-19 

^' 

1*70 
1*26 

6-04 

PSblbi" 

0*18 
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The  child  of  Case  I  gained  one  ounce  and  a  half  during  the  four  days 

preceding  the  first  analysis ;  that  of  Case  II  did  not  gain  at  all.  During 
the  ten  days  while  taking  the  malt,  the  first  child  gained  twelve  ounces, 
the  second  child  eight  ounces.  During  the  seven  days  after  the  malt  was 
discontinued,  the  lirst  child  gained  eight  ounces,  the  second  child  one 
ounce.  There  was  a  notable  increase  in  the  quantity  of  milk  in  both 
cases  while  taking  the  malt. 

The  nursing  woman  should  have  a  generous  diet  of  8imple  food,  and 
should  drink  largely  of  milk  or  gruels  made  with  milk.  The  diet  should 
be  a  varied  one^  not  excessive  in  nitrogenous  food  nor  in  vegetables*  All 
salads  and  highly  seasoned  diishos  should  be  avoided,  not  so  much  because 
they  upset  the  child,  although  this  may  happen,  as  because  they  are  likely 
to  disturb  the  digestion  of  the  nurse.  All  the  common  vegetables  and 
fruits  in  season  may  be  allowed  in  moderation.  Strong  tea  and  coffee 
should  be  proliibited,  although  weak  tea  or  coffee  may  be  allowed,  each 
but  once  a  day.  Cocoa  is  less  objectionable  than  either  tea  or  coffee.  In 
addition  to  her  regular  meals  the  nurse  should  have  milk  or  gruel  at  bed- 
time. The  diet  should  in  all  cases  be  adapted  to  her  digestion.  The  bow- 
els should  move  daily,  by  the  use  of  laxatives  if  necessary.  Great  harm 
often  results  from  over-feeding  with  its  coeserjuent  indigestion.  The 
regular  use  of  alcoholic  beverages  should  be  forbidden. 

Drugs, — The  elimination  of  drugs  through  the  milk  is  somewhat  un- 
certain and  variable;  few  of  those  popularly  supposed  to  affect  the  child 
through  the  milk  really  do  so.  During  the  early  colostrum  period,  and 
whenever  the  milk  is  very  poor  in  quality,  so  that  it  partakes  more  of  the 
character  of  an  excretion  than  a  secretion,  the  elimination  of  drugs  is 
likely  to  take  place.  The  most  important  drugs  so  eliminated  are  the 
following:  Given  in  full  doses,  belladonna  regularly  appears  in  the  milk. 
Opium  does  not  do  so  constantly;  but  when  the  milk  is  poor,  enough* 
may  be  excreted  to  produce  serious  symptoms,  and,  in  infants  a  few  days 
old,  even  to  cause  death.  The  iodides  and  bromides  when  long  admin- 
istered may  be  eliminated  in  sutiicient  (|uaotity  to  produce  their  consti- 
tutional effects  in  the  child.  Mercury  does  not  apfiear  regularly,  hut 
only  after  prolonged  use,  and  tiien  in  variable  ifiuintity.  Most  of  the 
saline  cathartics,  arsenic,  and  the  salicylates  are  occasionally  found  in 
the  milk.  Alcohol  (especially  amylic  alcohol,  Klingemann)  may  seri- 
ously disturb  the  child  if  taken  in  wnsidcrablc  (luautities  l*y  a  nurse* 
although  the  elimination  of  alcohol  through  the  milk  is  doubt fuL  The 
ingestion  by  nurses  of  stale  Ijeer  may  be  the  cause  of  grave  di^^turbanee. 

Pregnancy. — The  milk  of  pregnant  women  is  generaily  small  in  quan- 
tity and  poor  in  quality,  especially  in  fat.  (See  Weaning.)  It  is  not 
knowTi,  how*ever,  that  there  are  any  other  differences. 

Bacteria. — Under  normal  conditions  human  milk  may  contain  a  few 
bacteria.    They  are  chiefly  cocci  derived  from  the  external  milk  ducta 
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,d  are  of  no  importance.  Riogel  found  the  milk  sterile  in  only  3  of  25 
cases  examined.  In  17  the  staphyloeuecus  pyogenes  albus  was  present. 
In  suppurative  inflammation  of  the  mammary  gland,  numerous  bacteria 
may  be  found  in  the  milk ;  also  in  some  cases  of  puerperal  sepsis.  In  the 
milk  of  women  suffering  from  acute  fevers,  not  septic,  Eseherich  found 
no  bacteria.  Tubercle  bacilli  have  been  demonstrated  by  Eoger  and 
Garaier  in  the  milk  of  a  woman  with  advanced  tuberculosis,  but  ordi- 
narily they  are  not  present  unless  the  gland  is  the  seat  of  the  disease. 
The  slitninaiion  of  antitoxin  and  other  protective  substances  %  the 
\ilk, — ^The  immunity  of  nursing  infants  to  most  of  the  contagious  dis- 
haa  long  l)een  noted,  but  until  recently  little  understood.  Roger 
s  published  (Revue  de  MM.,  May,  1900)  a  striking  instance  in  point. 
In  a  single  year  there  were  admitted  to  a  hospital  36  nursing  mothers 
suffering  from  contagious  diseases;  15  had  measles;  19  scarlet  fever; 
1  diphtheria;  1  mumps.  In  no  case  did  an  infant  contract  the  disease 
of  its  mother^  although  nursing  was  continued.  Animal  exj^eriments 
have  demonstrated  the  constant  presence  of  diphtheria  antitoxin  in  the 
milk  of  immunized  animals.  The  Widal  reaction  has  been  obtained  with 
the  milk  of  mothers  suffering  from  typhoid  and  with  the  blood  of  their 
healthy  nursing  infants.  Clinical  observations  like  that  of  Roger  would 
seem  to  admit  of  no  other  explanation  than  that  these  infants  did  not 
take  the  disease  of  the  mothers  because  something  was  conveyed  to  them 
tlirotigh  the  milk,  which  rendered  them  immune.  From  other  clinical 
facts  it  would  seem  highly  probable  that  the  presence  of  protective 
substances  in  milk  may  be  present  to  some  degree  at  all  times. 

Nfrrous  impressions. — These,  when  of  a  marked  character,  have  a 
^^igLilecided  and  immediate  effect  upon  the  milk.  Fatigue,  exhaustion, 
^^^^■excitementy  sudden  f rights  grief^  or  passion  are  likely  to  affect  the 
^Bsemion  in  a  most  marked  manner.  An  infant  who  takes  the  breast 
^Bnder  sucli  circumstances  may  exhibit  only  the  ordinary  signs  of  acute  in- 
digestion, such  as  vomiting  and  undigested  stools,  or  there  may  be  in 
nldliion  high  temperature,  great  prostration,  toxic  symptoms,  and  some- 
iiaam  even  convulsions.  The  nature  of  the  changes  in  milk  from  such 
caiiM0  18  as  yet  but  little  understood.  The  probability  is,  however,  that 
it  Is  the  proteids  which  are  at  fault,  as  these  are  very  unstable  and  easily 
affected,  and  that  instead  of  the  normal  proteids  others  are  produced 
which  possess  toxic  properties.     In  certain  cases  the  secretion  of  milk 
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The  only  one  of  the  lower  animals  whose  milk  is  practically  available 
for  infant-feeding  is  the  cow.  Cow*s  milk  being  our  main  reliance  in  the 
artificial  feeding  of  infants  and  the  staple  food  of  nearly  all  young  chil- 
dren, it  folloWB  that  everything  relating  to  its  production  and  handling  is 
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important.  The  practising  physician  should  therefore  familiarize  him- 
self with  the  luiiin  facts  regarding  the  production  and  liandhng  of  milk 
according  to  modern  methods,  since  no  one  can  do  more  than  he  to 
educate  public  opinion  in  these  matters,  and  so  to  improve  the  milk 
supply  of  the  conimunity.  Only  an  outline  of  the  subject  can  be  pre* 
sented  here.  For  more  minute  knowledge  the  reader  is  referred  to 
special  works  upon  the  subject.* 

The  essential  conditions  to  Ije  fuliiUed  in  cow's  milk  which  h  to 
be  used  as  a  food  for  infants  and  young  eliildren  are:  (1)  Freshness; 
it  should  not  be  over  twenty-four  hours  old;  (2)  it  should  contain  no 
preservativcis ;  (3)  it  should  be  from  healthy  animals,  free  from  tuber- 
culosis or  other  taint;  (4)  it  should  be  clean;  (5)  it  should  not  be 
skimmed  or  otherwise  falsified;  (6)  it  should  contain  no  pathogenic 
organisms  ;  (7)  the  mimber  of  other  organisms  should  not  be  excessive. 
It  is  also  desirable  for  purposes  of  infant-feeding  that  the  composition 
of  the  milk,  particularly  the  percentage  of  fat,  should  be  known,  and 
that  the  milk  should  be  as  nearly  uniform  as  possible  from  day  to  day 
and  at  different  seasons  of  the  year.  Mixed  or  herd  milk  is  therefore  to 
be  preferred  to  that  from  a  single  animal,  since  it  is  subject  to  fewer 
variations.  The  common  varieties  or  *'  grade  cows  *'  should  be  chosen 
rather  than  highly  bred  animals,  if  for  no  other  reason,  because  they 
are  more  hardy,  less  subject  to  tlisease^  and  less  susceptible  to  other 
inllucnees  which  might  affect  the  milk* 

When  handled  with  reasonable  care,  milk  is  safe  if  used  before  it  is 
twenty-f*>ur  hours  old;  after  this  time  fermentative  changes  occur  much 
more  rapidly,  and  such  milk  can  not  safely  be  used  for  young  children. 
It  is  therefore  of  the  greatest  imp^Jrtance,  and  under  most  eireumstanceg 
entirely  feasible,  to  obtain  milk  for  infant* feeding  which  is  less  than 
twenty-four  hours  old.  Tlie  safety  of  older  milk  is  secured  only  by 
specia!  pa'cautions  regarding  cleanliness  in  producing  and  handling  it, 
and  sjiccial  care  in  keeping  it  constantly  at  a  temperature  below  45^  F. 

Preservatives  are  very  often  added  !)y  unscrupulous  dealers  to  retard 
the  souring  of  milk*  particularly  in  hot  weather.  The  substanc*es  for- 
merly used  contained  as  their  active  agent  boric  or  salicylic  acid.  Re- 
cently fonnaldehyd  has  l>een  largely  employed  for  this  purpose. 

Micro-organisms  in  Milk. — Most  of  the  common  bacteria  grow  read- 
ily in  milk,  and  tiie  couditioos  under  which  it  is  produced  and  handled 
render  it  liable  to  contamination  in  many  ways. 

1,  Disease  in  the  cow. — From  disease  of  the  udder  streptococci  or 
other  pyogenic  germs  may  enter  the  milk  in  such  numbers  as  to  excite 

♦  Convcaient  works  for  a  physician *&  use  are  Richmond*s  Dairy  rhamistry ;  Conn^s 
Bacteria  ia  Milk  and  its  Prixlucl^;  Aikaiairst  Milk,  Us  Nnluri}  and  Compodtioa. 
Block,  London,  liS91>;  liussc>irs  Outlines  of  Dairy  Baek»Hdogy,  1H09;  and  Belcher's 
C'lwui  Milk,  Hardy  Publishing  Co,,  New  York. 
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acute  gastro-enteritis  in  a  child.  Other  diseases  which  may  possibly  be 
coiiimunicated  from  the  cow  are  anthrax^  the  "  foot-and-mouth  "  disease, 
and  tuberculosis.  In  the  State  of  New  York  it  is  estimated  that  7  per 
cent  of  the  cows  are  tuberculous.  Pearson  and  Ravenel  estimate  the 
proportion  in  Pennsylvania  at  2  or  3  per  cent,  while  Marshall  states 
that  from  10  to  25  per  cent  of  the  Eastern  daiiy  cattle  are  tuberculous. 
The  best  veterinarians  regard  tuberculosis  as  steadily  increasing  among 
cattle  in  the  United  States,  particularly  in  the  Eastern  States.  Of  the 
cattle  slaughtered  in  London,  25  per  cent  are  stated  to  be  tuberculous. 
Unless  the  process  is  advanced  or  the  udder  is  the  seat  of  disease,  very 
many  diseased  cows  do  not  have  tubercle  bacilli  in  their  milk.  One 
English  writer  (Eastes)  found  tubercle  bacilli  in  11  of  186  miscella- 
neous specimens  of  milk  examined.  For  reasons  given  elsewhere  {vide 
Tuberculosis),  I  can  not  believe  the  danger  of  acquiring  tuberculosis 
through  milk  as  great  as  some  have  represented.  We  need  further  data 
before  we  can  say  positively  how  often  human  tuberculosis  is  acquired 
from  cows;  absolute  proof  being  almost  impossible  and  the  reported  cases 
in  which  such  transmission  seemed  highly  probable  l>eing  still  few.  For 
the  present  milk  must  be  regarded  as  one  of  the  possible  sources  of  tuber- 
( ulous  infection,  and  all  known  precautions  taken  against  it. 

2.  Specific  pathogenic  organisms  accidentally  gaining  access  to  milk. 
— The  agency  of  milk  in  the  spread  of  contagious  disease  has  only  lately 
been  appreciated.  Its  importance  may  be  judged  by  the  fact  that  in 
1900  Kober  *  collected  records  of  330  outbreaks  which  were  spread  by 
milk.  These  illustrate  very  well  how  the  milk  most  frequently  becomes  < 
infected.  There  were  195  outbreaks  of  typhoid  fever,  99  of  scarlet 
fever,  36  of  diphtheria.  In  the  typhoid  epidemics  the  disease  prevailed 
at  the  dairy  in  148  instances;  in  67  the  milk  was  diluted  with  infected 
well-water;  in  7  the  cows  probably  waded  in  polluted  water;  in  24 
cases  the  employees  acted  as  nurses,  and  in  10  they  continued  at  work, 
although  themselves  suffering  from  the  disease ;  in  one  case  it  was  found 
that  the  milk-pans  were  washed  with  cloths  used  about  patients;  in  2 
cases  the  dair}-  employees  were  connected  with  the  night-soil  service; 
and  in  1  the  milk  had  been  kept  in  a  closet  in  the  sick-room. 

Of  the  99  epidemics  of  scarlet  fever,  there  was  disease  at  the  farm 
or  dairy  in  68 ;  in  17,  employees  were  themselves  affected,  and  in  10  they 
acted  as  nurses ;  in  6,  persons  connected  with  the  dairy  either  lodged  in 
or  had  visited  infected  houses ;  in  2  infection  was  brought  by  cans  or  bot- 
tles from  the  houses  of  patients ;  in  3  the  milk  was  stored  near  or  in  the 
sick-room;  in  one  case  milk-utensils  were  wiped  with  an  infected  cloth. 

Of  the  36  outbreaks  of  diphtheria  studied,  there  was  disease  at  the 
farm  or  dairy  in  13;  in  3,  employees  themselves  were  ill.    The  12  in 
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which  the  cows  were  said  to  be  Buffering  from  inflammationB  of  teats 
or  udders,  were  possibly  pseudo-diphtherta.  Besides  these  diseases  men- 
tioned, cholera,  dysentery,  and  certain  forms  of  diarrhocal  disease  luay 
undoubtedly  be  spread  by  milk. 

3.  Olher  bacteria  fotind  in  milk. — These  are  chiefly  derived  from  the 
air  of  the  stable,  the  hands  and  clothing  of  the  milker,  and  from  the 
dirt  which  falls  from  the  udder^  belly,  and  tail  of  the  cow  into  the  pail 
during  milking;  very  many  come  from  the  cow^s  excreta.  Freeman 
exposed  a  Petri  gelatin-plate  beneath  a  cow*s  udder  for  one  minute  dur- 
ing milking  and  obtained  4,450  colonies.  The  varieties  of  bacteria  found 
in  fresh  milk  are  many  and  vary  with  locality.  Toward  the  souring 
point  the  great  majority  are  of  two  or  three  varieties  only;  fully  95 
per  cent  at  that  time  belong  to  the  lactic-acid-producing  group.  They 
cause  the  ordinar}^  souring  of  milk  by  acting  upon  the  milk  sugar.  Oth- 
ers act  upon  the  milk  proteids,  inducing  various  fermentative  or  putre- 
factive changes;  and  still  others  have  a  peptonizing  power.  Of  15  vari- 
eties frequently  present  which  were  studied  by  Kussell,  3  belonged  to  the 
laetic-acid  group,  5  were  peptonizing  bacteria^  while  7  had  no  recogniz- 
able effect  upon  milk. 

Alauy  of  the  bacteria  are  no  doubt  harmless.  None  have  l>een  shown 
to  be  beneMciah  Others,  wldle  not  strictly  speakLng  pathogenic,  when 
present  in  large  numbers  induce  changes  in  milk  that  so  impair  its  nutri- 
tive properties  a^  to  render  it  unlit  for  food,  and  iu  susceptible  infants 
may  cause  serious  illness.  The  effects  of  bacterial  contamination  of  milk 
are  considered  in  the  introductory  chapter  upon  Diarrhceal  Diseases. 

The  number  of  bficteria  in  milk, — This  depends  upon  three  condi- 
tions: (1)  Cleanliness  in  handling;  (2)  temperature;  (3)  age  of  the 
milk,  llenee  the  bacterial  count  becomes  of  the  greatest  value  in  fur- 
nishing information  as  to  these  matters,  although  of  less  importance  in 
regard  to  the  production  of  disease  than  the  nature  of  the  organisms 
present.  The  influence  of  the  different  factors  may  be  illustrated  by 
the  following  experiments  made  at  the  laboratory  of  the  New  York 
Health  Dejiartment:  A  sample  of  milk  taken  under  good  conditions 
contained  immediately  after  milking  300  bacteria  in  each  drop.  It  was 
cooled  to  45*"  F.,  and  kept  at  this  temperature.  After  twenty-four  hours 
it  contained  in  each  drop  only  200  bacteria  ;  after  forty-eight  houi^,  900 ; 
and  after  seventy-two  houn*,  150,000.  The  milk  curdled  on  the  sixth 
day-  Another  sample,  taken  in  a  dirty  bam,  cooled  and  kept  at  52'*  ¥., 
contained  at  first  2,000  bacteria  in  each  drop;  in  twenty-four  hours, 
6,000;  in  forty-eight  hours,  245,000;  in  seventy-two  hours,  16,500,000, 
The  milk  curdled  on  the  fourth  day. 

The  ability  of  milk  to  resist  the  growth  of  bacteria  for  a  certain  time 
is  indicated  by  these  and  many  other  experiments.  Exactly  to  what  this 
is  due  is  not  quite  clear.    There  seems,  however,  to  bc^  little  doubt  that 
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milky  in  common  with  other  animal  fluids,  possesses  certain  bactericidal 
jropertieB  which  render  it  stable  for  a  limited  time,  which  are  soon  ex- 
iQsted  if  the  temperature  is  allowed  to  rise,  but  which  assist  materially 
'in  ite  preservation  during  the  first  twenty- four  hours. 

The  number  of  bacteria  in  cream  is  nearly  always  far  greater  than 
I  in  railk.  Cream  is  usually  much  older  than  milk  at  the  f  Ime  of  delivery. 
JHuddleston's  investigations  of  the  cream  supplied  to  New  York  city  led 
|liim  to  the  conclusion  that  most  of  the  cream  was  seventy-two  hours  old 
en  it  reached  the  consumer.  The  consistency  of  much  of  the  very 
iTy  creani  so  popular  with  many  families  is  obtained  with  age  and  is 
irgely  the  result  of  bacterial  growth.  Cream  is  frequently  held  back 
[from  the  market  to  produce  this  rich  appearance.  Freeman's  experi- 
ata  with  gravity  cream  led  him  to  the  conclusion  that  the  bacteria 
rcre  300  times  as  numerous  in  the  cream  as  in  the  milk  left  behind^  the 
Bct^ria  being  apparently  carried  up  with  the  fat  globules*  Both  these 
fsct^  emphasize  the  necessity  of  the  greatest  care  with  reference  to  cream 
and  indicate  that  centrifugal  cream  is  generally  to  be  preferred  on  ac- 
count of  the  fact  that  it  can  be  marketed  at  least  twenty-four  hours 
earlier  than  gravity  cream. 

A  bacteriological  standard  for  pure  milh, — Much  discussion  has 
ftrisen  of  late,  especially  among  different  milk  commissions  of  physi- 
danSy  regarding  the  possibility  of  establishing  some  such  standard.  One 
commission  requires  that  the  milk  shall  not  have  more  than  10,000  bac- 
teria in  each  cubic  centimetre ;  another  fi^es  the  limit  at  30,000.  Meth- 
of  cultivating  and  counting  the  bacteria  of  milk  are  by  no  means 
[iiform^  and  it  is  often  quite  impi>ssible  to  compare  the  figures  of  differ- 
ent observers,  because  not  all  the  conditions  were  the  same.  We  are  not 
fet  quite  ready  to  fix  a  standard.  For  milk  sold  in  cans  100,000  to  the 
iluc  centimetre  may  be  considered  good;  for  bottled  milk  anything 
Br  30,000  is  good,  and  an  average  under  10,000  is  exceedingly  good ; 
count  in  all  caseB  being  made  at  the  time  the  milk  is  offered  for  sale. 
The  reports  made  by  the  bacteriologist  of  one  of  the  Now  York  milk 
commimons  showed  that  by  the  most  careful  handling  the  number  of 
klttictcria  from  a  single  dairy  *  was  kept  for  an  entire  year  at  an  average 


♦  This  was  from  the  Walker-Gordon  Farm  at  Plain sboro,  N.  J.    The  most  impor- 

kiit  of  the  special  conditions  were  the  foHowing:  Cement  floors  to  the  Btables  to  admit 

lilj  flQ»hing  with  a  hoee;  no  bar,  straw,  or  fodder  kept  in  the  stables;  shavings 

led  for  bedding;  the  cows  are  not  fed  until  after  they  are  milked ;  they  are  care- 

lif  grrmm^d  erery  day,  and  a  few  minntes  before  milking  the  loose  dirt  i$  removed 

from  the  adders  with  a  dry  cloth.    The  milkers  wear  steriliKed  coats  and  cup?*  and 

wash  ihetr  hands  before  milking*  each  cow;  all  bottlca^  pails,  etc.,  are  sterilized  with 

,  the  pails  jiist  before  using.    The  milk  is  immediately  removed  to  the  railk- 

,  where  jt  is  strained,  mixed,  cooled  to  38^  F.,  bottled  and  sealed— all  in  twenty 

^  J  from  the  time  it  leaves  the  cow.    It  is  transported  by  express  trains,  reaching 

Hiiw  ToHc  and  Philadelphia  witW  two  boars. 
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of  a  little  more  than  5,000  bacteria  in  each  cubic  centimetre  at  the  time 
when  it  was  delivered  to  cnstomers,  it  being  then  about  sixteen  hour§ 
old.  The  bottled  milk  from  single  high-class  dairies  usually  ranges  from 
10,000  to  100,000  under  the  same  conditions.  Milk  from  mixed  dairies 
delivered  in  cans  ranges  from  100,000  to  40,000^000,  the  latter  being 
often  rt^ached  in  very  hot  summer  weather. 

The  means  of  excluding  pathogenic  bacteria,  and  of  checking  ths 
spread  of  contagious  diseases  throufjh  mi7^\— Rules  are  readily  deducible 
from  a  study  of  the  records  of  how  milk  has  usually  been  infected. 

1.  No  person  suffering  from,  or  in  contact  with  a  person  suffering 
from,  a  contagious  disease  should  enter  a  dairy  building  or  in  any  way 
come  in  contact  with  the  milk  or  milk-utensils;  especially  should  this 
rule  be  enforced  in  the  case  of  diphtheria,  scarlet  and  typhoid  fevers, 

2.  Milk  should  not  be  handled  in  or  near  dwellings,  privies,  or  sta- 
bles; cans  and  pails  should  be  washed  only  at  the  dairy,  and  after  ordi- 
nary cleansing  they  should  be  washed  m  boiling  water  or  sterilized  with 
live  steam.  Especial  attention  should  he  given  to  milk-bottles  which 
have  been  in  infected  rooms.  The  hands  of  the  milker  should  invariably 
be  carefully  washed  just  l>efore  milking. 

3.  Dairies  should  be  subject  to  regular  city  or  State  inspection.  Milk 
from  tuberculous  cows  should  be  excluded ;  also  that  from  animals  which 
are  in  any  way  sick  or  are  suffering  from  disease  of  the  udder  should  not 
be  used. 

4.  In  all  epidemics  of  contagious  disease,  both  large  and  small,  the 
milk  supply  should  be  carefully  investigated ;  and  all  cases  of  such  dis- 
eases in  the  families  of  those  who  produce  or  handle  the  milk  should  be 
immediately  reported  and  closely  followed  up  by  the  authorities. 

Means  of  reducing  the  number  and  lessening  the  growth  of  bac- 
teria in  milk, — A  marked  diminution  in  the  number  of  germs  present  in 
milk,  as  it  is  now  handled,  may  be  brought  about  by  attention  to  two  con- 
ditions— cleanliness  and  temperature — and  the  results  will  be  directly 
in  proportion  to  the  care  bestowed  upon  them. 

Cleanhness  must  have  reference,  in  the  first  place,  to  the  cows  them- 
selves. Since  most  of  the  germs  in  milk  come  from  the  cows,  it  is  impor- 
tant that  the  belly,  udder,  and  tail  should  be  cleansed  before  milking,  to 
prevent  droppings  into  the  paiK  The  parts  should  be  wiped  with  a  dry  or 
damp  t!loth.  Milking  should  be  done  out  of  doors  or  in  a  clean,  special 
shed ;  if  in  the  stable,  this  should  be  clean.  No  dry  fodder  should  be  fed 
and  no  sweeping  done,  nor  anything  else  to  raise  a  dust,  just  l>efore  milk- 
ing. The  milkers  hands  should  be  carefully  washed  and  dry,  not  moist- 
ened with  milk,  as  is  sometimes  done.  Milk  pails  and  cans  should  be 
washed,  as  stated  above,  and  always  dried  upside  dowia,  remaining  in  this 
position  until  used.  AIT  sieves  and  straining  cloths  should  be  sterilized 
l)efore  each  using.    When  possible,  milk  should  be  bottled  at  the  dairy. 
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and  so  transported.  When  this  is  not  done  the  milk,  after  cooling,  should 
Ik»  j)ut  into  the  vessel  from  which  it  is  delivered;  every  time  the  milk  is 
handled,  poured  from  one  vessel  into  another,  or  in  any  way  manipulated, 
the  danger  of  contamination  is  increased. 

As  to  temperature,  no  point  in  the  care  of  milk  is  more  important 
than  the  rapid  first  cooling;  as  soon  as  possible  after  being  drawn  it 
should  be  cooled  to  at  least  45**  F.  Unless  the  milk  is  taken  at  once  to 
a  milk-house,  and  some  of  the  special  forms  of  cooling  apparatus  em- 
I>loyed,  the  cans  should  be  immersed  in  spring  water  having  a  tempera- 
ture l>elow  50**  F.,  or  in  ice-water,  and  remain  at  least  one  hour.  If  a 
t(?niperature  of  45®  F.  is  maintained  during  transportation,  which  is 
quite  possible  if  cans  and  bottles  are  properly  iced,  and  during  subsequent 
storage,  the  growth  of  bacteria  may  be  so  retarded  that  milk  may  be 
a  safe  food  even  when  forty-eight  hours  old.  If  the  temperature  is  not 
kept  as  low  as  50**  F.  this  result  can  not  be  depended  upon,  and  with 
every  degree  above  that  point  the  increase  in  bacterial  growth  is  very 
marked.  Since  the  number  of  bacteria  increases  so  rapidly  with  the  age 
of  the  milk  .after  the  first  twenty-four  hours,  it  is  of  the  utmost  impor- 
tance that  milk  be  shipped  as  quickly  as  possible  after  it  is  collected,  for 
after  it  is  twenty-four  hours  old,  every  hour's  delay  adds  greatly  to  the 
number  of  bacteria. 

The  desirable  results  indicated  above  are  to  be  secured,  in  the  first 
place,  by  educating  the  public  to  appreciate,  and  dealers  to  produce,  a 
better  and  cleaner  milk;  secondly,  by  giving  to  the  health  authorities 
of  city  and  State  greater  power  than  heretofore  in  the  matter  of  milk 
inspection;  thirdly,  by  the  formation  of  milk  commissions,*  through 
which  the  physicians  of  a  town  or  city  may  co-operate  to  secure  adequate 
supervision  of  at  least  a  portion  of  the  milk  supply. 

Comporition  of  Cow's  Milk. — Except  in  the  percentage  of  fat,  the 
composition  of  mixed  or  herd  milk  varies  but  little,  whatever  the  breed. 
The  fat  is  lowest  in  the  Holsteins,  and  highest  in  the  Jerseys. 

*  The  first  soch  commission  in  the  United  States  was  organized  in  Newark,  N.  J., 
lmrg«l J  through  the  efforts  of  Dr.  H.  L.  Coit  It  entered  into  a  contract  with  a  dairy- 
man, the  terms  of  which  were  that  the  selection  of  the  cows,  the  details  regarding 
their  food  and  care,  and  the  handling  of  the  milk,  should  be  under  the  supervision  of 
the  Medical  Commission.  All  these  matters  were  to  be  carried  out  according  to  the 
most  improved  methods.  The  animals  were  to  be  subjected  to  a  reg^jlar  inspection  by  a 
competent  veterinary  surgeon ;  a  chemist  and  bacteriologist  to  be  employed  to  see  that 
the  milk  was  kept  up  to  the  standard  both  as  regards  composition  and  purity.  In  re- 
turn, the  milk,  which  was  to  be  delivered  only  in  bottles,  was  stamped  with  the  approval 
of  the  commission  as  **  certified  milk,"  and  sold  at  a  slightly  higher  price  than  ordinary 
milk.  This  plan  has  proved  eminently  successful  both  from  a  medical  and  commercial 
standpoint,  and  has,  with  some  minor  modifications,  beeir  imitated  in  several  other 
cities  with  equally  satisfactory  results.  (See  Archives  of  Paediatrics,  1897,  p.  824 ;  also 
Philadelphia  Medical  Journal,  October  20, 1900.) 
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Composition  of  Cotv^s  Milh 


Jenefi. 

Hotftleliu. 

berdmOL 

Fat. , , 

561 

5-15 

3-01 

0-74 

64  SO 

8-46 

4-84 
3-39 

0-74 
87-57 

4'oa 

Sumir.             ......«*..**.«>>. 

4-50 

ProHiids .»..,» 

3  50 

Salts- 

0-75 

Wttter 

87-25 

Total .* 

lOO'OO 

100-00 

lUU  00 

In  the  table  tbt?  figures  for  Jersey  uml  UulsUin  herds  are  llie  averages  giveo  l»y  the 
New  York  Stato  EipMsniuuiit  Station,  The  legal  reL|ui  rem  cuts  in  New  York  and  moet 
of  the  States  are,  fat,  3  per  cent;  solids  not  fat,  0  per  ceuL 

The  figures^  given  for  lierd  milk  are  a  little  lower  for  the  proteuls 
and  a  little  higher  for  the  sugar  thau  the  older  analyses.  It  is  with  milk 
of  such  proportions  tlmt  the  average  pl\yi^ieiaTi  has  to  do  in  infant 
feeding.  In  a  poor  milk  the  only  important  diiTerence  to  be  considered 
is  that  the  fat  is  from  0*5  to  1  per  cent  lower  than  the  averages  given. 
In  a  rich  Jersey  milk  the  chief  difference  is  that  the  fat  is  1  to  1*5  per 
eent  higher  than  the  averages;  tliere  h  also  an  increa??e  In  the  proteids 
and  sugar  which  is  less  important,  but  should  not  be  ignored.  The  vari- 
ations in  the  fat  content  of  milk  are  those  which  are  of  most  practical 
iniportanee  to  the  physician.  As  to  the  relative  advantages  of  the 
ditrcrent  hretnis  for  this  purpose,  the  difTereiue  does  not  seem  great, 
provided  all  are  equally  healthy.  Jerseys  and  all  higldy  bred  animald 
are  more  prone  to  serious  disease  and  minor  disturbances  than  the 
hardier  cornmon  breeds. 

The  Examination  of  Cow*8  Milk. — The  application  of  heat  often 
causes  coagulation  in  milk  which  is  near  the  souring  point,  and  also  in 
colostrum  milk.  Both  are  unlit  for  \i:m^.  The  normal  reaction  of  eow*s 
milk  is  amphoteric  or  slightly  acid.  If  strongly  acid  it  should  not  be 
used;  if  alkaline  it  is  pretty  certain  that  something  has  l>een  addi»d  to  it 

The  spi'vific  gmviitf  is  from  1,0*28  to  1,033.  If  the  milk  ha^s  l>een 
falsified  by  the  removal  of  cream,  the  specific  gravity  is  raised:  if  adul- 
tenittsl  by  the  addition  of  water,  the  spceifie  gravity  is  lowered. 

The  best  of  all  ready  methods  of  determining  fat  are  by  the  Leffman 
and  Beam  and  the  Babcock  tests,*  By  IxJth  the  fat  is  brought  to  the 
surface  by  the  centrifuge  after  the  addition  of  sulphuric  acid  and  other 
reagents.  These  tests  are  similar,  but  differ  in  the  reagents  used.  Wlien 
carefully  made  they  are  very  accurate.  For  institutions  such  an  ap- 
paratus is  indispensable;  and  the  composition  of  the  milk  and  the  cream 

♦  The  apparatus  (see  fmge  133)  can  be  obtained  of  D,  0.  Burrell  A  Co.,  Ltltla 
Falls,  ^J.  T.  The  one  s^M  as  the  **  FaeOe  Junior**  may  be  nseii  for  woman*s  milk, 
imne,  and  or  her  fluids  as  well  as  for  cow*b  raillt,  and  is  very  eonvenienl  for  physicians* 
use.    Price,  |10. 
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Fat* 


used  can  be  determined  each  day.  The  optical  test  by  means  of  Feser^s 
lactoscope  (Fig.  28)  is  a  good  one,  and  with  a  little  experience  in  the 
use  of  the  instrument  is  quite  accurate.* 

The  cream-gauge  may  be  used  as  for  woman's  milk,  but  it  is  not  to  be 
relied  upon  unless  the  milk  is  put  into  the  cylinder  soon  after  it  is  drawn 
and  cooled  rapidly  by  being  placed  in  ice-water.  Under  these  conditions, 
if  the  reading  is  made  at  the  end  of  eight  or  ten  hours  the  percentage  of 
cream  to  that  of  fat  is  about  three  to  one.  If  the  milk  has  been  first 
cooled  and  afterward  handled  two  or  three  times 
before  the  test  is  made,  the  cream  does  not  rise  »]  p 
regularly,  and  the  above  ratio  is  not  maintained. 

A  microscopical  examination  of  milk  is  of 
considerable  importance,  and  in  cases  where  the 
character  of  the  supply  is  questionable  it  may 
give  valuable  information.  Both  the  cream  and 
the  sediment  should  be  examined.  Not  much  can 
be  learned  from  a  study  of  the  fat-globules,  but 
among  them  may  be  found  colostrum  corpuscles, 
which  are  usually  present  for  nearly  a  week  after 
calving.  The  sediment  is  best  studied  after  cen- 
trifuging.  It  should  be  examined  for  pus-cells 
and  bloody  and  stained  for  vbacteria.  A  few 
leucocytes  are  almost  invariably  found  in  normal 
milk.  Stokes  and  Wegefarth  consider  that  an 
average  of  more  than  five  in  each  field  exam- 
ined with  an  oil-immersion  lens  should  be  re- 
garded as  abnormal,  and  such  milk  excluded. 
The  most  frequent  source  of  pus-cells  in  numbers 
is  inflammation  of  the  udder.  Pus-cells  may 
be  associated  with  a  stringy  mucus  as  muco-pus. 
Blood  may  also  be  the  result  of  inflammation  of 
the  udder,  sometimes  from  traumatism. 

Where  pus-cells  are  present  the  specimen 
should  be  examined  for  bacteria.  Any  of  the 
ordinary  pyogenic  coed  may  be  found.  Strepto- 
cocci were  found  by  Eastes  in  75  per  cent  of  186  specimens  examined, 
although  in  most  of  these  the  number  was  so  small  that  no  symptoms 
were  produced.  He  cites  one  instance  where  symptoms  were  caused. 
Woodward  has  reported  a  striking  example  where  a  family  of  five  chil- 
dren were  all  made  seriously  ill  with  vomiting  and  collapse  after  taking 
milk  which  was  found  by  him  to  contain  large  numbers  of  streptococci. 
These  cases  are  probably  not  very  rare.    In  staining  milk  for  tubercle 
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Fio.  28.— Feser'8  lacto- 
scope. 


*  Obtained  of -Bimer  h  Amend,  Bighteehih  Street  and  Third  Ayenue,  New  Tork. 
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bacilli  it  should  be  Tememherecl  that  the  bacilli  found  are,  as  a  rule, 
shorter  than  those  found  in  human  sputum. 

At  the  present  time  it  is  impossible  to  lay  down  definite  rules  a3  to 
what  microscopical  findings  justify  one  in  condemning  a  sample  of  milk; 
but  whenever  pus-cells,  muco-pus,  blood,  or  streptococci  are  at  all  numer- 
ous, the  milk  should  be  regardt-d  as  unfit  for  food  and  a  thorough  in- 
spection of  the  herd  should  be  made. 

The  Differences  between  Cow's  Milk  and  Woman's  Hilk, — Cow's  milk 
is  more  opaque  than  woman*s  milk,  although  the  latter  may  contain  the 
lare^er  proportion  of  fat.  This  opiacity  is  due  to  ihe  large  proportion 
of  calcium  phospluite  with  which  the  casein  is  combined. 

The  reaction  of  cow's  milk,  though  alkaline  or  amphoteric  when 
freshly  drawn,  very  sonn  becomes  acid.  It  is  almost  invariably  found 
80  unless  some  alkaU  has  been  added.  Woman's  milk  is  alkaline  or  am- 
photeric. 

The  specific  gravity  and  total  solids  in  the  tw^o  milka  are  about  the 
same. 

The  sugar  of  both  cow^s  and  woman's  milk  is  identical  in  composi- 
tion; it  is  lactose  in  solution.  The  difference  in  amount  is  considerable. 
Cow's  milk  usually  has  4*5  per  cent,  while  woman's  milk  usually  has 
from  6  to  7  per  cent. 

The  greater  part  of  the  fat  of  cow's  milk  is  neutral  fat,  as  in  woman's 
milk ;  cow's  milk,  however,  contains  in  addition  larger  quantities  of  the 
volatile  fatty  acids>  of  which  only  traces  exist  in  woman's  milk. 

The  proteids  of  cow's  milk  are  not  only  present  in  two  and  a  half 
times  the  amount  of  those  of  woman's  milk,  but  they  show  marked  dif- 
ferences in  character. 

Koenig  divides  the  proteids  as  follows: 

Woman's  inilk,  ]ti.ct<(ilbunL;ri,  1'26  pr  cent;  casein,  1-03  per  cent* 
Cow^s  **  '*  053      **  "       3*03      " 

Tlie  casein  *  of  cow's  milk  is  readily  coagulated  by  rennet,  acids, 
many  metallic  salts,  and  by  the  gastrie  juice.  The  curd  formed  is  tough 
and  firm  and  dissolves  slowly  by  the  action  of  the  digestive  Huids, 

The  casein  of  woman's  milk  is  not  regularly  coagulated  by  rennet, 
and  only  slightly  and  with  difTiculty  by  acids  and  metallic  salts.     The 
curd  formed  by  the  gastric  juice  is  loose  and  fiocoulent,  and  is  readily  and 
completely  dissolved.     It  is  this  difference  in  the  proteids  w^hich  presen 
the  greatest  difficulty  in  the  use  of  cow's  milk  for  infant-feeding. 


I  dif- 


tie 


*  By  llftliburton  ami  Boino  other  ohemists  the  term  cii^inogen  is  given  to  this  pn>- 
teid  as  it  exists  in  inilk.  When  this  is  iioteil  ujKin  by  rennet  it  spht-s  up  into  two  sub- 
staiiees:  Ooe«  th&  firm,  ttisoluble  coagiiluni  to  which  only  the  terin  casein  is  applied; 
the  other,  a  soluble  proteid  which  is  known  as  whey-proteid  or  Ja-cto-protein ;  this  is 
present  in  but  small  amount.  Those  who  um  the  term  casein  to  designate  the  proteid 
in  milk  refer  to  the  curd  as  paraca$€%9K 
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The  inorganic  saJts  in  cow^s  milk  are  a  little  more  than  three  times 
as  abundant  as  in  woman's  milk.  The  most  important  differences  in 
the  composition  of  these  salts  are  shown  in  the  following  analyses : 

Ash  in  100  Parts  of  Milk  (Bunge), 


Woman's. 

Ctow'8. 

Potaflffinm  oxido 

•0703 
•0257 
•0343 
•0065 
•0006 
•0469 
•0445 

•1720 

Sodiam  oxide 

•0510 

CAlciam  oxide 

•1980 

Maimefrinm  oxide 

•0200 

Ferric  oxide 

•00035 

Phoephoric  acid 

Chlorine 

•1820 
•0980 

Total 

•2288 

•72135 

It  will  be  noted  that  cow's  milk  contains  relatively  a  much  larger 
amount  of  calcium  phosphate  and  a  smaller  amount  of  potassium  salts 
and  of  iron  oxide.  The  ash  does  not  accurately  represent  the  mineral 
constituents  of  milk.  About  8  per  cent  of  the  phosphoric  acid  of  the  ash, 
according  to  Richmond,  is  derived  from  the  phosphorus  of  the  casein; 
while  the  traces  of  sulphuric  and  carbonic  acid  found  are  not  true  min- 
eral constituents  of  milk.  Most  of  the  more  recent  analyses  show  the 
presence  of  citric  acid  in  both  woman's  and  cow's  milk. 

Cow's  milk  always  contains  a  large  number  of  bacteria,  which  in- 
crease in  proportion  to  the  age  of  the  milk;,  woman's  milk  is  either 
sterile  or  contains  but  a  few  cocci  from  the  milk  ducts. 

Cream. — A  great  misapprehension  exists  as  to  its  composition.  It  is 
often  spoken  of  as  if  it  were  entirely  different  from  milk.  It  should 
rather  be  regarded  as  a  milk  which  contains  an  excess  of  fat. 

Cream  is  obtained  either  by  skimming — the  gravity  process — or  by 
the  use  of  a  centrifugal  machine  known  as  a  separator.  The  latter  pro- 
0688  has  the  advantage  in  point  of  time,  as  centrifugal  cream  can  be  put 
upon  the  market  from  twenty-four  to  thirty-six  hours  earlier  than  gravity 
cream.  It  is,  however,  attended  by  a  slight  disadvantage,  as  it  may  break 
up  mechanically  some  of  the  fat-globules,  so  that  after  heating  they  may 
form  a  thin  oily  layer  at  the  top  of  the  bottle. 

The  following  table  gives  the  composition  of  an  average  milk  and  of 
centrifugal  cream  of  different  densities  removed  from  the  same  milk: 


• 

Whole  milk. 

Crkjlm. 

I. 

n. 

III. 

IV. 

v. 

Fat 

400 
4-50 
8-50 
0-75 

800 
450 
840 
0-70 

12-00 
4-20 
3-30 
065 

16-00 
405 
3-20 
0-60 

2000 
300 
3^05 
0-55 

4000 

Sugar 

3-00 

Proteids. 

2-20 

Salu 

045 

19 
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These  will  be  spoken  of  hereafter  as  8-per-cent  cream,  12-per-cent  ci 
IG-per-oent  cream,  etc»,  as  iDdieating  the  amount  of  fat  which  thej 
contain. 

The  percentages  of  proteids  and  sugar  are  but  little  lower  than  in 
milk,  unless  very  rich  creams  are  considered,  and  in  them  the  reduction 
amounts  to  about  one-third  of  the  original  quantity. 

It  is  unfortunate  that  no  standard  exists  as  to  what  shall  be  sold 
as  cream.  In  New  York,  cream  contains  anywhere  between  8  and  40 
per  cent  fat.  The  very  rich,  centrifugal  cream  has  from  35  to  40  per 
cent  fat;  the  ordinary  centrifugal  cream  has  about  18  to  20  per  cent. 
Most  of  the  gravity  cream  sold  has  from  10  to  20  per  cent  fat. 

None  of  the  methods  for  determining  the  fat  in  milk  is  applicable 
to  crearn,  oxcopt  the  Babcock  or  Ijoffman  and  Beam  test. 

Top-Hilk. — ^To  secure  a  milk  for  infant- feeding  which  is  fresh  and 
at  the  same  time  one  which  contains  an  e.vtra  amount  of  fat.  the  prac* 
tiee  has  come  largely  into  vogue  of  using  the  upper  portion — a  third, 
fourth,  or  fifth — after  it  has  stood  only  a  few  hours.  To  this  the  terra 
**  top-milk  "  or  "  upper-milk  ^'  has  been  given.  Different  percentages  of 
fat  may  be  obtained  by  varying  the  amount  removed  and  the  length  of 
time  the  milk  has  been  allowed  to  stand.  Top-milk  and  thin  cream 
have  therefore  the  same  composition,  although  they  may  differ  in  fresh- 
ness. 

If  cow's  milk  from  a  mixed  herd  is  put  into  bottles  soon  after  it  is 
drawn  and  rapidly  cooled,  it  will  be  found  that  after  four  hours  the 
upper  fourth  wil!  contain  nearly  all  the  fat  that  will  rise  as  cream,  and 
that  the  upper  layers  will  have  nearly  the  same  percentage  of  fat  whether 
the  milk  has  stood  for  four  hours,  for  eight  hours,  or  over  night.  This 
has  been  demonstrated  in  a  series  of  experiments  made  for  me  by  Messrs. 
Upton  &  Jelfers,  at  the  Walker-Gordon  Farm  at  Plaiusboro.  After  the 
milk  had  been  standing  under  the  conditions  mentioned,  fat-tests  were 
made  with  the  Babcock  apparatus  of  the  different  four-ounce  layers  of 
bottled  milk*  which  were  carefully  removed  with  a  siphon,  with  the  fol- 
low in;r  results: 


4i 


i 

i 


Feroentage  of  fai  tn— 


Uppor  4  oz, 
84K*ond  4  oz. 

Third  4  oz.. 
Fourth  4  oz. 
Fifth  4  ojt, . 


Afteir  tmir 


20  ,50 
600 
1-50 
1-20 

1-00 


Aft4^r  elfpht 

hours. 


21  '25 
6  50 
1-40 

1-00 
I'W) 


OnvntifbL 


32 '00 
G'50 
1  00 
030 
005 


Each  of  these  percentages  represents  the  averages,  each  test  having 
been  repeated  many  times,  110  different  testa  in  all  having  been  made. 
It  wi!l  be  seen  that  after  four  hours  the  composition  of  the  separate 
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layers  does  not  change  very  much  with  the  period  of  standing.  With 
this  knowledge,  it  becomes  a  comparatively  simple  matter  to  secure 
almost  any  desired  percentage  of  fat  by  simply  varying  the  number  of 
ounces  removed  from  the  upper  part  of  the  quart.* 

This  will  of  course  not  be  the  same  with  all  milks,  but  will  vary  con- 
siderably according  as  the  supply  is  from  a  good  herd  of  selected  cattle 
of  mixed  breeds  (average  4  per  cent  fat),  a  Jersey  or  Alderney  herd 
(5.25  to  5.50  fat),  or  from  widely  scattered  farms  such  as  make  up  the 
general  supply  of  any  large  town  or  city  (3.25  to  3.50  fat).  It  is  there- 
fore absolutely  necessary  for  the  physician  to  know  with  which  one  of 
these  he  is  dealing,  if  the  milk  for  infant-feeding  is  to  be  modified  at 
home  irom  the  different  layers  of  top-milk.  More  mistakes  are  made 
just  here  than  at  any  other  step  in  this  method  of  feeding. 

The  tables  given  below  are  sufficiently  accurate  for  home  modifica- 
tion, provided  the  fat  percentage  of  the  whole  milk  is  known. 

From  4  per  cent  Milk, 
To  secure  approximately  a  10^  fat,  remoTe  the  upper  11  oz.,  or  about  one  third 

-  -  **  7jf  "         "  "16  "  "      one  half 

From  5JB5  to  5.50  per  cent  (Jersey)  Milk, 
To  secure  approximately  a  10^  fat,  remoTe  the  upper  15  oz.,  or  nearly  one  half 

-  *•  ••  7%  •*         •*  "24  "  "      three  fourths. 

From  3,25  to  3,50  per  cent  Milk, 
To  secure  approximately  a  10^  fat,  remove  the  upper   8  oz.,  or  about  one  fourth 

-  •*  •*  7jf  "         "  "      11  «  "     one  third. 

The  physician  should  make  or  have  made  with  the  Babcock  apparatus 
several  fat  tests  from  a  given  milk  supply  in  order  to  obtain  a  basis  upon 
which  to  make  his  calculations,  and  also  of  his  top-milk  to  control  his 
results.  In  general  it  is  wise  for  one  who  has  much  to  do  with  infant- 
feeding  to  have  his  patients  take  milk  from  the  same  supply  to  secure 
uniformity  in  his  results. 

In  or  near  large  cities  it  is  possible  to  obtain  from  the  milk  labora- 
tories milk  with  any  desired  percentage  of  fat.  This  of  course  greatly 
simplifies  the  whole  matter.  Hcfw  top-milk  of  different  percentages  is 
u  ^  will  be  considered  under  The  Home  Modification  of  Milk. 

*  A  similar  plan  on  a  large  scale  may  be  followed  in  institutions  by  using  an  appa- 
ratus known  as  the  ''Cooley  creamer.**  This  consists  of  a  wooden  tank  lined  with 
metal,  made  of  different  sizes,  holding  two,  four,  or  more  cans  of  milk.  The  cans 
bold  eighteen  quarts,  and  are  so  corered  that  they  can  be  submerged.  The  bottom  of 
the  can  is  inclined,  and  at  the  lowest  point  is  placed  a  faucet.  In  the  side  is  a  glass 
window,  80  that  the  cream  level  can  be  distinctly  seen.  The  cans  are  filled  and 
placed  in  a  tank  of  ice-water;  after  six  or  tweWe  hours  the  lower  portion  is  drawn  off 
and  the  upper  creamy  layer  left  behind.  In  this  way  a  cream  of  7  or  10  per  cent 
may  be  obtained.    The  Cooley  creamer  may  be  obtained  at  Bellows  Falls,  Vt. 
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HiLK  Sterilization* — ^The  term  ^ierilizaiion  iB  widely  and  rather 
loosely  used  to  signify  the  heating  of  milk  for  the  destruction  of  gerau^ 
It  should,  however^  be  borne  in  mind  that  none  of  the  methods  commonly 
employed  renders  milk  sterile  in  the  bacteriological  sense  of  the  word, 
although  this  can  be  done  by  heating  on  two  or  three  saoceasiYe  days, 
a8  in  preparing  culture  media.  What  is  aecomplUhed  by  the  means  com* 
monly  employed,  is  the  destruction  of  guch  pathogenic  germs  as  may  be 
present,  and  from  &5  to  9i)  per  cent  of  the  other  bacteria,  so  as  to  retard 
for  a  considerable  time  the  ordinary  fermentative  changes.  The  pres- 
ervation of  milk  for  inf an t*f ceding,  by  boiling  it  in  small  bottles,  was 
advocated  by  Jacob!  many  years  ago» 

The  advantages  of  sterilizing  milk  are  obvious.  When  we  consider 
the  enormous  numlx?r  of  bacteria  present  in  cow's  milk  with  the  usual 
roethwls  of  handling,  and  that  none  of  these,  so  far  as  is  now  known, 
are  advantageous,  but  that  they  are  frequently  the  cause  of  disease, 
it  m  not  Btrange  that  after  its  introduction  by  Soxhiet  the  practice  of 
heating  milk  used  for  infant-feeding  was  generally  adopted  a!l  over  the 
world.  Following  him,  the  earlier  e.Tperiments  in  sterilization  were 
niiulo  at  212**  F.,  u.sually  continue*!  for  an  hour  and  a  half,  and  this  tem- 
jwriiture  is  stiU  chiefly  employed  on  the  Continent  of  Europe.  Even  this 
dwfi  not  render  milk  safe  for  very  long.  Spores  are  not  destroyed,  and 
at  ordinar}^  nxnn  temi)erature.^  spore-hearing  bacteria  may  soon  develop 
in  such  numbers  as  to  make  the  milk  dangerous.  Since  some  of  the 
bacteria  act  upon  the  milk-proteids  and  not  upon  the  sugar,  such  milk 
d(x^s  not  always  sour,  and  hence  its  danger  may  not  Iw?  recognised. 

There  are  disadvantages  in  heating  milk.  The  change  in  taste  and 
the  constipating  effects  of  stenlizi^l  milk  were  soon  noticed;  other  altera- 
tions were  not  so  evident  and  have  only  lately  come  to  be  appreciated, 
although  many  of  these  are  not  yet  fully  explained.  Some  of  the  lactose 
is  converte<l  into  tanimel^  causing  a  slight  change  in  colour:  the  lactal- 
bumin  is  partially  coagulatwl,  this  beginning  at  lt»0°  F.  (70°  C);  the 
casein  is  rendered  less  coagulable  by  rennet,  and  appears  to  be  acted  upon 
more  slowly  both  by  pepsin  and  trv'psin;  Eettger  has  shown  that  when 
milk  is  lieatcd  above  185°  R  (85°  C\)  a  volatile  sulphide  is  liberated, 
cunclusive  evidence  of  a  change  in  the  composition  of  the  casein;  the 
organic  phosjihorus  is  changi^d  into  an  inorganic  phosphate;  citric  acid 
is  partially  prwjpitated  as  calcium  citrate,  and  some  lime  salts,  wliich 
are  usually  soluble,  are  convert (h^  into  insoluble  compounds.  Some 
chnnges  also  oecu?  in  the  fat.  Moreover,  certain  natural  ferments  in 
fresh  milk,  believed  to  Ix^  of  value  in  digestion,  arc  destroyed  by  heat. 

Many  of  (hc^c  clianges  are  but  imperfectly  understood,  and  some  of 
them  are  doubtless  without  any  injurious  effect  upon  nutrition.  There 
is,  however,  one  important  clinical  reason  for  believing  that  the  nutritive 
properties  of  milk  are  impaired  by  heating  to  212°  F. — viz.,  the  occur- 
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rence  of  scurvy  in  infants  who  are  fed  upon  such  milk  for  a  long  time. 
Of  379  cases  of  infantile  scurvy  brought  together  in  the  Report  of  the 
American  Paediatric  Society  in  1898,  sterilized  milk  was  the  previous 
diet  in  107.  At  least  a  score  such  cases  have  come  under  my  own  notice, 
and  further  evidence  is  constantly  forthcoming.  Again  and  again  cases 
of  scurvy  have  been  cured  by  simply  ceasing  to  sterilize  the  milk. 

Sterilizing  at  Lower  Temperatures. — Pasteurizing  Kilk. — To  obviate 
the  disadvantages  above  referred  to,  the  practice  has  come  largely  into 
use  in  America  of  employing  much  lower  temperatures  for  milk  steriliza- 
tion, owing  chiefly  to  the  work  of  Freeman  (New  York)  and  Russell 
(Wisconsin). 

At  first  167®  F.  (75®  C.)  was  used;  subsequently,  however,  a  lower 
temperature  was  found  sufficient,  and  150®  to  155®  F.  (65®  to  68®  C.) 
are  the  temperatures  which  have  now  the  sanction  of  the  highest  author- 
ities, although  by  some  140®  F.  (60®  C.)  is  deemed  adequate.  These 
temperatures  are  maintained  from  twenty  to  thirty  minutes.  From  his 
very  careful  experiments  Russell  concludes  that  140®  F.  (60®  C.)  is  suffi- 
cient to  destroy  the  bacilli  of  tuberculosis,  diphtheria,  and  typhoid  fever, 
and  from  98  to  99  *8  per  cent  of  all  the  other  bacteria  in  milk.  Most  of 
the  objectionable  changes  produced  in  sterilized  milk  are  avoided  when 
the  temperature  is  raised  only  to  155®  F.  (68®  C),  while  it  does  actually 
accomplish  the  purpose  for  which  milk  is  heated.  The  advantages  of 
this  form  of  sterilization  are  therefore  obvious.  But  spores  are  not  de- 
stroyed, and  such  milk  requires  special  handling.  After  sterilizing,  it 
should  always  be  rapidly  cooled.  If  the  low  temperature  is  maintained 
it  will  keep  for  several  days;  even  at  ordinary  room  temperatures  it 
usually  shows  little  change  for  twenty-four  hours,  but  no  attempt  should 
be  made  to  keep  it  much  longer,  even  on  ice. 

Pasteurization  vs.  High-temperature  Sterilization. — From  what  has 
already  been  said  it  would  appear  that  the  argument  is  altogether  in 
favour  of  pasteurization.  The  lowest  temperature  and  the  shortest  time 
that  will  surely  destroy  the  objectionable  bacteria  in  milk  would  seem 
to  merit  general  adoption.  Pasteurization,  however,  requires  consider- 
able care,  intelligence,  and  special  apparatus;  if  not  properly  done  it 
may  be  worse  than  nothing.  Moreover,  pasteurized  milk  can  not,  in  very 
hot  weather,  be  kept  without  ice  as  long  as  it  is  necessary  to  keep 
milk.  Sterilization  at  212®  F.  (100®  C.)  is  much  simpler;  it  may 
be  done  with  many  simple  and  inexpensive  forms  of  apparatus  or  even 
without  any  special  apparatus.  Where  no  ice  is  available,  it  is  certainly 
safer  in  hot  weather  than  pasteurization.  Among  the  poor  of  our 
large  cities,  in  summer,  heating  to  212®  for  an  hour  is  to  be  advised  as 
the  most  satisfactory,  and  indeed  the  only  efficient,  method  of  steriliza- 
tion. It  should  not  be  forgotten  that  the  use  of  such  milk  as  the  sole 
diet  for  a  long  time  is  attended  with  a  certain  amount  of  risk ;  and  one 
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nhotitd  alwitys  be  on  the  watch  for  the  soreness  of  the  legs  and  the 
fpoogy  guixni  that  indicate  the  beginning  of  bcuiyj^  as  well  as  for  the 
more  general  symptoms  of  malnutrition.  Healing  to  212''  F.  on  two 
or  three  successive  dayg  is  also  to  be  recommended  where  milk  must  be 
kept  for  one  or  two  week?,  as  upon  ocean  journeys. 

Methods  of  Sterilization- — Milk  irhould  be  sterilized  preferably  in 
small  bottles,  each  one  of  which  contains  a  sufficient  quantity  for  one 

feeding.  These  bottles  may  be  plugged 
with  cotton  or  corks,  or  gpeeial  rubber 
stoppers  may  be  used.  If  the  latter,  they 
should  be  loosely  inserted  during  the 
process  and  pressed  tightly  home  at  its 
completion.  Soxh let's  apparatus  may  be 
euiployed,  or  Arnold's  (Fig.  20),  or  any 
one  of  a  half  dozen  others  sold  in  the 
shops.  All  that  is  really  necessary  is  to 
expose  the  bottles  on  all  sides  to  live 
steam  in  a  closed  vessel.  It  can  be  done 
effectively  in  any  tin  vessel  which  has  a 
closely  fitting  cover  and  a  perforated 
bottom,  and  which  can  be  placed  over  a 
pot  of  boiling  water.  Sterilization  at 
SIS'*  is  usually  continued  for  one  hour. 
The  bottles  should  then  be  cooled  in 
water  as  quickly  as  possible  and  placed 
upon  ice  or  in  the  coolest  place  available. 
i'lii,  «»,^TheAniciiditcriiij5er.  ^  simjile  apparatus  for  pasteurizing 

milk  has  been  devised  by  Freeman  (Fig. 
:3U).  In  this  the  temperature  is  raised  to  155"*  F,  (SS"  C.)  by  hot  water, 
while  cold  water  is  used  as  a  conducting  medium,*     Another  useful  form 


^  Frt^cman's  appAmtuB  is  used  as  Tollows:  TIib  pail  is  filled  to  the  groove  with 
waler,  whieh  is  tlit'ii  rAisciJ  to  the  boiling  point.  The  bottles  of  milk  are  dropped  into 
Uii-'ir  pliKL-es  in  I  lie  ry  I  indriral  cups,  sullu  ii*rit  waU^r  beings  pourec]  into  each  cup  to  sur- 
Ttmud  Uw  b<4tk\  this  water  aeting  as  the  coiiLliiclt)r  of  h<»ftt  The  pail  Is  now  removed 
frtjtn  thp  f^tove  and  placed  upon  a  l)ojird  or  other  noii-condiiclor,  and  tht^  receptjiclo 
eontftintn^r  the  Uitth^s  of  milk  is  set  inside  and  the  cover  reploeeiL  The  volumes  of 
milk  And  wjiler  httve  b*.*en  bo  calculated  that  in  ten  minutt  s  they  are  both  tki  a  tempera- 
ture of  KhV  F*  The  water  contains  heat  enonfjh  to  nminfjiin  this,  with  very  slig'ht 
virintionss  for  twenty  rainnt^s.  In  half  an  hour  the  bottles  of  milk  are  romoveil  and 
OooUhI  rapidly  by  )>eing  placed  in  a  water- bath,  the  water  Iveinif  chang^ed  once  or  twice; 
or,  lietter,  by  setting  the  pail  in  a  sink  and  allowing  the  cold  water  to  run  from  a 
faucet  through  a  pii^c  of  rubber  pi|M5  int^i  the  pail,  overflowing  into  the  sink.  This 
rapid  cooling  is  very  jmp«irtant.  The  l>ottles  are  then  put  in  the  refrigerator.  This 
apparatus  may  be  obtained  from  James  £>ougherty,  411  VVii^t  Fifty^nlnth  Street,  New 
York.    (See  Archives  of  Piudiatrics,  August,  189(L) 
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nr  iipp.irahis  is  that  of  the  Walker-Gordon  Laboratory  Company,  whidi 
contains  a  thermoineter  so  that  any  (lesiri^d  lenipt^'aturc  can  bo  securtHl. 
An  essential  step  in  pasteurizing  milk  is  rapid  eooling.  After  forty- 
live  minutes  the  bottles  should  bo  removed  from  the  pasteurizer  and 
placf'd  in  tepid  water  and  afterward  in  ice- water,  where  they  should 
remain  half  an  hour  before  bein;^  phieed  in  the  eold  room  or  iee  ehe^t. 

limitations  of  Hilk  Sterilization.^ — While  pasteurizing  or  sterilizing 
milk  kills  nearly  all  the  livin.tr  ortranismp,  it  destroys  few  of  the  8]x)res, 
and  probably  but  a  small  proportiuii,  if  any,  of  the  toxins.  Before  sterili- 
zation milk  may  contain  the  products  of  bacterial  growth  in  sneh  ipian- 
tity  and  of  mich  a  character  as  to  render  it  unfit  for  food.  Even  though 
jui*t  sterilized,  it  may  Iw?  poisonous  to  an  infant.  It  is  therefore  im- 
fiortant  that  sterilisation  Im?  done  at  the  earliest  possible  u\onient. 

Again,  the  fewer  spores  and  spore-bearing  bacteria  which  the  milk 
e»>n tains,  the  niore  elTective  the  sterilization.  Both  the>ie  have  a  very 
close  relation  to  the  amount  of  dirt  contained  in  the  milk.  Hence  the 
cli*«tier  the  railk  the  better  will  be  the  result 

it  should  l>e  distinctly  understood  that  sterilized  luilk  requires  the 
mme  mtMlitteation  fur  infant-fet'ding  as  raw  luilk.  There  is  no  evi- 
dence to  show  that  it^  digestibility  is  in  any  way  enhanced  by  the  proei^ss 
^^K  of  hmliDg,  but  rather  the  contrary.     The  opinion  has  gaiiu>d  a  certain 

y^  •i.^lTreammn'a  j^o^U-urizcr.    A,  boltlon  iii   position  for  heatiinj;  B,  uh-UukI  wf  cooliiij^. 

mmoiint  of  currency  that,  if  milk  has  rmly  been  **  sterilized,"  it  may  be 
tvd  to  «  young  infant  without  further  modification. 

Th©  sterilization  of  milk  is  chiefly  valuable  by  enabling  us  to  ftn^d 
itli  mtety  milk  in  which,  though  it  may  be  forty-eight  hours  old,  no 
important  fermejitative  changes  have  occurred,  because  the  great  pro- 
poriiiOii  of  the  common  bacteria  have  been  destroyed  as  well  as  any 
fntbogenic  organisms  present.  As  a  therapeutic  measure  sterilized  milk 
is  narfitl  in  various  forms  of  gastric  or  intestinal  infection  such  as 
lyphoid  fever,  dysentery,  diarrhtea,  etc.     In  certain  of  these  conditions 
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no  milk  is  adiiiis^sihle;  at  other  timeis  sterilized  milk  may  be  given  when 
raw  milk  would  he  harmfuL 

Sliall  all  Milk  used  for  Infant-feeding  be  Sterilized  ?^ — Only  the 
cleanest  milk  can  .safely  Im  used  in  summer  without  heatiBg.  So  long  as 
milk  is  produced  and  handled  as  the  bulk  of  it  k  at  present,  not  being 
delivered  in  large  eities  until  it  is  considerably  over  twenty-four  hours 
old,  and  not  consumed  until  over  forty-eight  hour^  old,  heating  should 
invariably  l>e  practised  in  hot  weather;  also,  where  there  is  any  doubt 
aljout  the  dairy  hygiene  or  the  liealtb  of  the  cows;  and  finally,  during 
epidt^mies  of  typhoid  fever,  diphtheria,  and  scarlet  fever. 

It  is  quite  possible  to  produce  milk  which  does  not  need  sterilization; 
the  conditions  to  be  fulfilled  have  been  detailed  on  page  140.  There  are 
special  dairies  supplying  such  milk  to  many  of  our  large  cities,  and  their 
number  may  be  very  greatly  increased  if  tlic  medical  profession  will  ujse 
its  influence  in  this  direction.  My  personal  preference  for  routine  use 
in  infant-fwding  is  for  a  milk  so  clean  and  fresh  that  it  may  be  safely 
given  without  heating;  feeling  as  I  do  that  all  forms  of  sterilization 
do  impair,  though  possibly  only  to  a  slight  degree,  its  nutritive  prop- 
erties. It  should,  however,  be  l>orne  in  mind  that  there  are  some  delicate 
infants  with  feeble  digestion  who  thrive  better  upon  fiterilizetl  milk  than 
upon  raw  milk  in  which  the  bacterial  content  is  (|uite  low;  for,  even 
though  not  numerous,  bacteria  may  yet  do  harm  to  such  children. 
Healthy  infants  with  good  digestion  may  do  well  upon  raw  milk  even 
though  the  number  of  bacteria  is  quite  large — i.e.,  100,000-1,000,000 
per  c.  c. ;  while  delicate  infants  or  those  with  digestive  distiirbanc*e.s  may 
Im  greatly  affected  !iy  such  milk.  In  Ibe  country  where  milk  is  obtained 
fresh  and  used  before  it  m  twenty-four  hours  old,  sterihVJng  is  usually 
unnecessary  if  the  cows  are  healthy  and  the  railk  properly  handled. 

Peptonized  Milk. — Milk  is  peptonized  through  the  agency  of  a  sub- 
stance derived  from  the  pancreas,  usually  that  of  the  pig.  This  is  known 
in  the  market  as  **  extractum  pancreatis/'  the  active  ferment  being  the 
trypsin.  As  this  acts  only  in  an  alkaline  medium^  bicarbonate  of  soda 
should  first  be  added  to  the  milk.  The  purpose  of  peptonizing  is  to 
secure  a  partial  or  ('omplrte  digestion  of  the  casein  of  milk  before  feeding. 

Partially  Peptonizfed  Milk, — The  process  is  ae  follows :  **  One  pint  of 
fresh  cow's  milk  and  four  ounces  of  water  are  put  into  a  bottle,  and  a 
powder  added  containing  five  grains  of  extractum  pancreatis  and  fifteen 
grains  of  bicarbonate  of  eoda.  This  is  kept  at  a  temperature  of  105**  to 
115°  F.,  or  about  as  warm  as  the  hand  can  bear  comfortably,  best  by  pla- 
cing the  bottle  in  water.  It  should  be  shaken  from  time  to  time.  For 
partial  peptonization,  the  process  is  continued  for  from  six  to  twenty 
minutes.    The  peptonizing  powder  is  sold  in  glass  tubes  and  in  tab- 
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lets.  The  tubes  are  to  be  preferred,  as  being  less  liable  to  deteriorate 
with  age.  Milk  which  has  been  peptonized  ten  minutes  is  not  altered 
in  taste;  if,  however,  the  process  is  continued  for  twenty  minutes,  a 
slightly  bitter  taste  is  noticed  from  the  formation  of  peptones.  This  in- 
creases with  the  duration  of  the  process  of  artificial  digestion.  If  it  is 
desired  to  arrest  this  after  ten  minutes,  the  milk  may  be  raised  to  the 
boiling  point,  which  destroys  the  ferment,  or  its  activity  may  be  stopped 
by  placing  the  milk  upon  ice.  If  the  milk  is  to  be  fed  at  once,  neither 
of  these  procedures  is  necessary.  If  it  is  to  be  kept  for  several  hours, 
scalding  is  more  certain  to  arrest  the  change  than  lowering  the  tem- 
perature. 

m  Completely  Peptonized  Milk. — The  process  is  exactly  the  same  as  the 
above,  except  that  it  is  continued  for  two  hours,  which  is  generally  re- 
quired for  the  conversion  of  all  the  proteids  into  peptones.  The  addi- 
tion of  acetic  acid  to  such  milk  produces  no  coagulation.  Although  com- 
pletely peptonized  milk  is  quite  bitter,  this  is  not  an  obstacle  to  its  use 
for  young  infants,  who  after  the  first  or  second  bottle  do  not  usually 
object  to  its  taste.  For  those  who  are  a  little  older,  the  bitter  taste  may 
be  covered  by  lemon-juice  and  sugar — one  even  teaspoonful  of  cane  sugar 
and  two  teaspoonfuls  of  lemon-juice  being  added  to  each  four  ounces  of 
the  milk. 

Peptonized  milk  is  to  be  diluted  according  to  the  age  of  the  child. 
It  is  usually  better  to  peptonize  a  milk-and-cream  mixture  which  has 
previously  been  diluted  with  the  proper  amount  of  water.  Peptonized 
milk  is  a  valuable  resource  in  chronic  cases  where  there  is  feeble  casein- 
digestion,  and  during  attacks  of  acute  indigestion  in  infancy.  In  acute 
attacks,  completely  peptonized  milk  is  usually  preferable  to  that  which 
has  been  partially  peptonized.  It  is  not  advisable  to  continue  its  use  in- 
definitely, for  in  this  case  the  stomach  gradually  becomes  less  and  less 
able  to  do  its  work.  At  most,  peptonization  should  be  used  only  for  a 
month  or  two  at  a  time ;  as  the  case  improves  the  amount  of  the  powder 
used  is  gradually  diminishe4  and  the  time  of  peptonizing  shortened. 

Condensed  Milk. — ^This  is  prepared  by  heating  fresh  cow's  milk  to 
212®  F.  to  destroy  the  bacteria  and  then  evaporating  in  vacuo  at  a  low 
temperature  to  a  little  less  than  one  fourth  its  volume.*  It  is  preserved 
in  tin  cans,  usually  with  the  addition  of  cane  sugar  in  the  proportion  of 
about  six  ounces  to  a  pint.  The  changes,  therefore,  to  which  the  milk 
has  been  subjected  are :  evaporation  of  a  part  of  the  water,  partial  or 
complete  sterilization,  and  the  addition  of  cane  sugar.  Fresh  condensed 
milk  to  which  no  sugar  had  been  added  is  delivered  daily  in  New  York 
and  in  other  large  cities. 

The  composition  of  condensed  milk  is  shown  in  the  following  table ; 

^  Proceas  followed  by  the  Borden  Condensed  Milk  Company. 
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NUTRITTON, 


also  the  results  obtained  when  it  is  diluted  with  six,  twelve,  and  eighteen 
parts  of  water,  as  usually  fed: 


Pttt 

Prot^jitis 

^"«*M  Milk.  10-25  f 

Salts.,: 

Water.. 


Coddeiuiect 


50-00 

1*30 
81-30 


With  fi  purtA  I      With  13 
of  wttU»r         parrs  of 


ti-m 

1-20 

7  23 

0*17 
90-40 


0-53 

s-eo 

O'lO 
04  83 


with  la 
PAiUof 


0'8e 

0*44 
2  67 
007 

e«'4e 


The  dilution  with  twelve  parts  of  water  is  that  most  frequently  em- 
ployed, although  eighteen  is  often  used  for  very  young  infants. 

The  reasons  both  for  the  success  and  for  the  failure  of  condensed 
milk  as  an  infant-food,  are  apparent  from  a  study  of  its  composition  as 
it  is  ordiuiirily  used.  As  a  temporary  food  it  is  often  useful,  first  be- 
cause it  hns  been  sterilized,  but  ehielly  because  the  casein  of  the  cow's 
milk  has  lieen  reduced  by  the  usual  dilution  to  such  a  point  (about  0-6 
percent)  tliat  an  infant  with  a  very  weak  digestion  can  manage  it,  while 
it  furnishes  an  abundance  of  sugar,  the  easiest  thing  for  an  infant  to 
digest.  During  the  first  few  months  of  life  it  is  often  apparently  very 
successful  f()r  these  reasons,  but  it  can  not  be  continued  indefinitely 
without  hazard.  I  have  seen  many  infants  reared  exclusively  upon  it, 
but  rarely  one  who  did  not  show,  on  careful  examination,  more  or  less 
evidence  of  rickets.  Condensed  milk  fails  as  a  permanent  food,  partly 
because  it  consists  too  largely  of  carbohydrates,  but  chiefly  because  it  is 
lacking  in  fat.  It  is  admissible  only  for  temporary  use  during  attacks 
of  indigestion,  for  very  young  infants  during  the  first  two  or  three 
months,  or  among  the  very  poor,  where  the  cow's  milk  which  is  available 
is  still  more  objectionable.  It  should  never  be  continued  as  a  perma- 
nent food  where  good,  fresh  cow's  milk  can  be  obtained,  nor  without 
the  addition  of  fat— fresh  ercani  when  possible;  otherwise  eod*liver  oil, 
five  to  twenty  drops  to  a  feeding.  In  travelling  it  is  often  the  most 
convenient  as  well  as  the  safest  food  to  use.  It  should  be  diluted  twelve 
times  for  an  infant  under  one  month,  and  from  six  to  ten  times  for  those 
who  arc  older. 

The  fresh  condensed  milk  has  not  the  disadvantage  of  the  addition  of 
a  large  amount  of  cane  sugar,  and  requires  essentially  the  same  modifi- 
cation as  ordinary  cow's  milk.  For  the  poor  in  cities  it  is  sometimes  the 
best  infant-food  available.  For  routine  use  it  should  be  diluted  with 
from  eight  to  twelve  parts  of  water,  sugar  added,  and  fat  as  above. 


*  Analysis  of  Borden*!  Eagle-brand  oaodeiiaed  milk  niade  for  the  aatbor  bj 
B.  E.  Smith,  PL  D. 
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KuHTBS. — The  original  kimiyss  was  fermented  mare's  milk^  and  has 
been  extensively  used  by  the  Tartars  for  centuries.  In  this  country 
knmyss  is  made  from  cow's  milk.  The  ferment  used  by  the  Tartars  was 
kefir  grains^  consisting  of  two  forms  of  the  ordinary  yeast  plant  and 
great  numbers  of  lactic-acid  bacilli.  The  first  kumyss  made  in  this  coun- 
try was  fermented  by  these  grains,  but  they  have  now  been  discarded  by 
most  manufacturers.  Kumyss  was  formerly  made  chiefly  from  skimmed 
milk,  but  at  present  many  manufacturers  use  the  whole  milk,  with  the 
addition  of  cane  sugar  and  a  small  proportion  (about  one  sixteenth)  of 
water.  The  process  now  most  commonly  employed  is  started  with  ordi- 
nary yeast,  causing  a  vinous  fermentation.  The  best  results  are  obtained 
when  this  is  carried  on  at  a  temperature  of  from  60°  to  70°  F.  in  corked 
bottles.    It  requires  a  week  or  ten  days.* 

Kumyss  contains  alcohol,  carbon  dioxide,  lactic  acid,  and  traces  of 
butyric  and  acetic  acids.  The  casein  is  first  coagulated,  and  then  broken 
up  into  minute  particles  by  agitation.  Some  of  it  is  probably  converted 
into  albumoses. 

Kumyss  has  an  acid  reaction  and  a  taste  somewhat  resembling  butter- 
milk; at  first  it  is  often  disagreeable,  but  a  fondness  for  it  is  soon 
acquired. 

Kumyss. 


Made  from 

mare's  milk 

(Koenig). 

Made  from 
cow's  milk 
(KoenlK). 

Made  from 

skimmed  milk 

(Koenig). 

Brush's  kumyss 
(Doremus). 

Fat 

1.46 
2.24 
1.47 
1.91 
0.01 

6!42 
01.29 

1.88 
2.66 
4.00 
1.14 
0.55 

6.48 
80.30 

0.88 
2.80 
3.95 
1.38 
0.82 

o.hs 

80.55 

1.01 

Proteids 

2.04 

Sugar. 

3.26 

Al^>hol 

0  62 

Ij«<rti^iK»H 

Acid. 

0  30 

Carbon  dioxide 

Salt*       

0.44 
0.44 

Water 

00.00 

The  advantages  of  kumyss  are  due  to  the  alcohol,  carbon  dioxide,  and 
lactic  acid,  and  to  the  changes  which  have  taken  place  in  the  casein  of 
the  milk.  It  is  more  useful  for  older  children  than  for  infants.  It  is  a 
valuable  resource  in  many  forms  of  indigestion,  being  often  retained 
when  milk  in  any  other  form  is  vomited. 

For  infants,  kumyss  should  be  diluted,  generally  with  an  equal  quan- 


•  The  following  is  perhaps  the  beat  formula  for  the  domestic  manufacture  of 
knmjaB:  One  quart  of  fresh  milk,  half  an  ounce  of  sugar,  two  ounces  of  water,  a  piece 
of  fresh  yeast  cake  half  an  inch  square;  put  into  wired  bottles,  keep  at  a  temperature 
between  60*  and  70*  F.  for  one  week,  shaking  five  or  six  times  a  day,  and  then  put 
vpooiee. 
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tity  of  water.  Many  take  it  better  if  the  gas  has  been  allowed  to  escape 
fiv  -raiKlirig  a  fow  riiinute>.  It  i*  important  that  it  be  rea-^nably  fresh. 
y\\i7jf>s, — Matz'Xin.  or  Zoo'^oh,  i-  a  fomi  of  fermented  milk  first 
u-^.-^l  ill  A-ia  Min^ir.  The  pr^K-e^-  of  manufaetnre  is  given  by  Dadirrian 
a-  fojiow-:  T}i»-  milk  \<  tir-i  Kmile*!  f«»r  sterilization:  a  ferment  is  then 
a^l'lwl  whirh  is  proijably  some  form  of  yeast.  The  fermentation  is  begun 
at  a  tenijK.Tatun;  of  alxiut  105'  F.  and  continued  in  an  open  vessel  for 
twfflve  Jiours,  the  temjjerature  bein^  gradually  reduced  to  about  70**  F., 
aft«T  which  it  is  eoole^l.  bottled,  and  kept  on  ice,  A  slow  fermentation 
r-ruitinues  after  Ixjtlling.  so  that  the  older  matzoon  contains  a  little  carbon 
<lioxi<l<'  and  is  more  s^>ur  than  the  fresh.  It  keeps  on  ice  for  two  or 
tlin-f  wfHfks.  It  is  a  thick  fluid  with  a  taste  resembling  sour  cream.  For 
infant-fwfling  it  should  \ve  diluted  with  water  and  fed  with  a  spoon,  as 
it  is  X(tf>  thick  to  }>e  drawn  through  a  nipple. 

Matzoon^  or  Zoolak  (Leeds). 

PnAf-'uls 8.48 

Fat 8.4» 

Milk  sugar 8.68 

Lactic  aoid 0.90 

Akrohol  and  other  prmlucts  of  fermentation. 0. 13 

Mineral  salts 0.89 

Water 87.68 

100.00 

By  the  process  there  is  a  decomposition  of  the  milk  sugar  into  alcohol, 
lactic  aritl  carlxmic  acids.  The  changes  in  the  proteids  are  quite  similar 
tf)  t)ios4;  in  kuiii3'ss.     It  is  used  in  about  the  same  conditions. 

Bi'TTKitMiLK. — When  made  from  fresh  cream  this  differs  but  little 
from  skimiiuHl  milk,  or  milk  from  which  the  fat  has  been  removed  by 
a  scparatr)r.  Usually,  however,  as  the  churned  cream  is  slightly  sour, 
biiltcrmilk  contains  an  appreciable  amount  of  lactic  acid.  To  this  chiefly 
its  p(MruIiar  taste  is  due.  The  proportion  of  lactic  acid  depends  upon 
tli<*  (lc<(rce  to  which  the  souring  process  has  been  allowed  to  go. 

Buttermilk  (Vieth). 

Pat 0.50 

Milk  siijj:ar 4.06 

liii<ti(?  acid 0.80 

Prot  ('ills 8.60 

Inorganic  salts 0.75 

Water 90.89 

100.00 

It  is  a  valuable  form  of  food  in  chronic  intestinal  indigestion  and 
in  <liarrh(pal  disease.  The  value  of  })uttermilk  in  infant-feeding  de- 
pends upon  its  low  fat,  possildy  also  upon  the  lactic  acid  present,  and 
npnn  soiiu*  slight  change  in  the  milk  proteids  from  the  agitation. 
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A  good  formula  is,  buttermilk,  one  quart;  barley  flour,  two  rounded 
tcaspoonf uls ;  water,  four  ounces.  Cook,  constantly  stirring,  for  twenty 
minutes ;  then  add  two  rounded  teaspoonf uls  of  cane  sugar. 

Junket,  Curds  and  Whky. — Junket  is  made  as  follows:  To  one 
pint  of  fresh  lukewarm  cow^s  milk  are  added  two  teaspoonfuls  of  essence 
of  pepsin,  liquid  rennet,  or  a  junket  tablet.  It  is  stirred  for  a  moment 
and  then  allowed  to  stand  until  firmly  coagulated.  It  is  given  cold.  The 
only  change  which  has  taken  place  is  the  coagulation  of  the  casein — such 
as  occurs  in  the  stomach  as  the  first  step  in  digestion.  Junket  is  useful 
in  the  feeding  of  older  children,  but  should  not  be  given  to  infants. 

Whey. — The  milk  is  coagulated  with  rennet  as  above,  the  curd  is 
then  broken  up,  and  the  whey  strained  off  through  muslin.  The  compo- 
sition of  whey  varies  somewhat,  depending  upon  the  way  it  is  prepared. 
If  it  is  desired  to  have  as  little  fat  as  possible,  milk  from  which  the  cream 
has  been  removed,  preferably  by  a  separator,  should  be  used,  and  it 
should  be  strained  through  fine  muslin  and  absorbent  cotton  without 
pressure.  If  it  is  desired  to  retain  some  of  the  fat,  whole  milk  should  be 
used,  coarser  muslin,  and  more  pressure.  The  proteids  of  whey  are 
chiefly  lactalbumin  with  a  smaller  amount  of  lactoprotein. 

Whey. 


Average, 

46anAlr8e8 

(Koenig). 

From 
whole  milk 
(Adrlance). 

From 
fat-free  mUk 
(Adrlance). 

ProteicK 

0-86 
0-32 
4-79 
0*65 
93-38 

0-94 
0-98 
5-49 
0-48 
9213 

117 

Fat 

0-04 

Sugmr 

5-36 

Salts 

0-52 

Water 

92-91 

Total 

100-00 

10000 

10000 

Whey  is  especially  valuable  for  infants  in  cases  of  acute  indiges- 
tion; it  may  often  be  used  in  chronic  cases  with  great  benefit  where 
there  is  much  difficulty  in  the  digestion  of  casein,  it  may  then  be  made 
the  basis  of  a  milk  modiflcation.  Wine  whey  is  made  by  adding  sherry, 
usually  in  the  proportion  of  one  part  to  sixteen. 


BEEF  PREPARATIONS. 

The  nutrient  properties  of  these  preparations  are  to  be  measured  by 
the  amount  of  albumin  they  contain,  their  stimulant  properties  by  the 
proportion  of  extractives. 

Beef  Juice. — Expressed  beef  juice  is  made  as  follows :  A  pieoe  of  It^an 
steak  is  slightly  broiled,  and  the  juice  pressed  out  by  a  meat-press  or  a 
lemon-squeezer.    Two  or  three  ounces  can  ordinarily  be  obtained  from 


103 

one  pound  of  steak.  Thia  is  seasoned  with  salt  and  given  cold  or  warm, 
but  not  heated  sufficiently  to  coagulate  the  albumin  in  solution. 

Another  excellent  method  of  making  beef  juice  without  cooking,  is 
by  taking  one  pound  of  iinely-chopped  lean  beef  and  eight  ounces  of 
water  and  aHowing  this  to  stand  in  a  covered  jar  upon  ice  from  six  to 
twelve  hours.  The  juice  is  then  squeezed  out  by  twisting  the  meat  in 
coarse  muslin.  It  is  seasoned  with  salt  and  given  as  above.  This  is 
not  quite  so  pahitable  as  that  obtained  by  the  first  method,  because  it 
contains  a  smaller  proportion  of  extractives.  It  can  be  made  so,  how- 
ever, by  the  addition  of  sherry  wine  or  celery  salt.  If  the  raw  juice  is 
added  to  milk  in  the  proportion  of  two  or  three  teaspoonfuls  to  each 
feeding,  the  taste  will  not  be  noticed.  The  railk  should  not  be  warmed 
above  100°  F.  before  the  addition  of  the  juice. 

The  composition  of  the  two  products  is  shown  in  the  following  table: 

Beef  Jutoe.* 


L 
Expreflaed  Jui«e 
from  1  lb„  wwTH 
prooeiH;  qimn- 

II 
CSold  proceai, 
lib,  bwf.SoL 

Proteida    

2*90 
0*60 
3-40 

0  30 
92-90     " 

3  00 

Fat 

Exlmctives -*..... - 

1  90 

Suite 

0-20 

Water  , 

94*90 

100*00 

10000 

The  only  difference  in  the  two  preparations  is  that  the  first  contains 
about  twice  as  much  of  the  extractives.  The  second  process  is  much 
more  economical,  as  more  than  three  times  as  much  juice  can  be  ob- 
tained from  a  ^iveu  quantity  of  beef.  If  a  strouger  juice  is  desired,  the 
amount  of  proteids  may  be  doubled  by  using  only  four  ounces  of  water. 
This  is  preferable  for  all  except  young  infants. 

Beef  extracts  are  not  to  Ix?  considered  in  any  sense  as  foods.  Kem- 
merich  has  shown  that  animals  rect?iving  nothing  else  died  of  starvation, 
and  sooner  even  than  when  everything  was  withheld.  According  to  Chit- 
tenden, they  contain  no  nitrogen  in  the  form  of  proteids,  but  only  in 
combination  with  the  soluble  extractives.  They  are  stimulants,  and  as 
6uch  are  often  useful. 

Of  the  other  preparations  of  beef  in  the  market  probably  the  best  are 
Mosquera's  beef  jelly*  bovinine,  the  liquid  peptonoids  of  the  Arlington 
Company,  panopepton,  and  Murdock^s  liquid  food.  These  contain  from 
ten  to  thirty-five  per  cent  of  proteids  available  for  nutrition.    They  are 


♦  Analysis  made  for  the  author  by  K.  E.  Smith,  Ph*D. 
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▼aluable  additions  to  milk  in  the  artificial  feeding  of  infants.  They 
also  furnish  a  proteid  which  can  be  used  in  many  cases  of  indigestion 
where  milk  is  not  admissible.  For  infants  they  must  be  well  diluted. 
They  are  valuable  in  older  children  in  many  cases  of  general  malnu- 
trition. 

Raw  scraped  beef,  or  that  which  has  been  slightly  cooked,  is  easily 
digested  by  most  young  children.  There  are  many  conditions  in  which 
other  forms  of  proteid,  particularly  casein,  are  not  well  borne,  and  in- 
deed can  not  be  taken  at  all,  where  children  even  as  young  as  twelve 
months  appear  to  digest  this  beef-pulp  without  any  difficulty.  It  should 
be  made  from  very  rare  or  raw  steak,  finely  scraped  and  well  salted.  A 
tablespoonful  may  be  given  at  one  feeding  to  a  child  of  eighteen  months. 
In  nutrient  properties  this  far  exceeds  most  of  the  beef  preparations  in 
the  market.  The  alleged  danger  of  tapeworm  from  the  use  of  raw  meat, 
is  in  this  country  so  slight  that  it  may  be  disregarded. 

Broths. — Animal  broths  may  be  made  from  mutton,  veal,  chicken,  or 
beef.  A  good  formula  for  general  use  is  the  following :  One  pound  of 
lean  meat,  one  pint  of  water ;  stand  for  four  or  five  hours,  then  cook  over 
a  slow  fire  for  one  hour  down  to  half  a  pint.  After  it  has  cooled,  skim 
off  the  fat  and  strain  through  a  cloth.  The  composition  of  a  broth  so 
made  is  given  by  Cheadle  as  follows : 

Beef  Broth. 

Proteids 102 

Extractives 1-82 

Pat 

Salts 0-88 

Water »6-28 

100-00 

From  its  composition  it  will  be  seen  that  broths  are  not  very  nutri- 
tious ;  they  are,  however,  quite  stimulating,  and  are  at  times  useful,  par- 
ticularly where  milk  is  to  be  temporarily  withheld;  but  they  are  not 
adapted  to  prolonged  use.  Broths  which  have  been  thickened  with  either 
barley  or  rice  flour  are  useful  for  children  in  the  second  and  third  years. 

CEREALS. 

Barley  Water. — ^This  may  be  made  either  from  the  grains  or  from  the 
barley  flour.  When  the  grains  are  used,  the  following  is  the  formula 
which  I  have  been  accustomed  to  employ :  To  two  tablespoonfuls  of  bar- 
ley, add  one  quart  of  water,  and  boil  continuously  for  six  hourj^,  keeping 
the  quantity  up  to  a  quart  by  the  addition  of  water;  strain  through 
coarse  muslin.  It  is  an  advantage  to  soak  the  barley  for  a  few  hours,  or 
even  over-night,  before  using.    The  water  in  which  it  is  soaked  is  not 
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used.    When  cold  this  makes  a  rather  thin  barley  jelly.    Its  eoraposition 
by  analysis  is  as  follows : 

Barleu  Water. 

Starch  _.. 1*68 

Fat (H)6 

Proteids... (H)9 

Iiior^iiic  salts , . , *  (M)3 

Water ., 08:^0 

Almost  an  identical  product  may  be  obtained  in  an  easier  way  by 
itsin^  eitficT  the  prepared  barley  flour  of  the  Health  Food  Company,  New 
York,  or  Robinson's  barley,  two  drachms — one  even  tablespoonful — to 
each  twelve  ounces  of  water,  and  cooking  for  tw^enty  minutes. 

Rice  Water,  Oatmeal  Water,  etc. — These  may  be  made  in  the  same 
manner  as  the  barh^y  water,  using  the  same  proportions  either  of  the 
flour  or  the  grains.  These  are  useful  as  additions  to  milk  for  healthy 
infants  who  have  reached  the  age  of  seven  or  eight  months;  they  may 
also  l>e  given  in  many  cases  of  acute  or  chronic  indigestion  where  milk 
must  be  omitted  or  given  in  small  quantities.  When  there  is  a  tendency 
to  constipation  oatmeal  is  preferred  ;  when  to  looseness,  barley  or  rice 
water.  The  digestibility  of  cereals  is  greatly  increased  by  the  addition 
of  diastase;  dextrinization  may  be  effected  by  such  preparations  as 
Forbes's  diastase,  elixir  of  taka-diastase,  cereo,  etc. 

INFANT-FOODS. 

It  is  not  possible,  nor  even  desirable,  for  a  physician  to  know  all  about 
the  infant'fouds  with  which  the  market  is  flooded.  He  should,  however, 
know  at  least  that  they  are  not  perfect  substitutes  for  breast-milk,  that 
as  j)ermaTient  foods  they  are  greatly  inferior  to  properly  modified  cow^s 
milk,  and  that  as  often  used  by  the  laity »  and  even  by  the  medical  pro- 
fession, they  are  capable  of  doing  and  have  done  much  positive  harin^ 
Rickets  and  scurvy  have  so  frequcDtly  followed  their  prolonged, use,  espe* 
eially  when  given  without  the  addititm  of  fresh  milk,  that  there  can  be 
no  escaping  the  conclusion  that  they  were  the  active  cause.  The  almost 
unanimous  verdict  of  intelligent  physicians  is  against  their  use  as  perma- 
nent foods.  On  the  other  hand,  there  are  times  when  some  of  these 
preparations  may  be  of  considerable  value,  but  chiefly  for  temporary  use 
in  pathological  conditions.  Here  they  are  to  be  prescribed  like  drugs, 
but  only  with  a  very  definite  knowledge  of  exactly  what  they  do  and  what 
they  do  not  contain.  The  most  commonly  used  infant-foods  may  be 
grouped  as  follows : 

1.  The  Hilk  Foods. — Xestle^e  food  is  perhaps  the  most  widely  known. 
The  others  closely  resembling  it  in  composition  are  the  Anglo-Swisi^,  the 
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Chart  ■  ho  wing  the  ftoMd  Ingredt^nts  of  various  Infant  foodtt 
as  conntaared  with  those  of  woman's  nnJIk 
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Franco-Swiss,  the  American-Swiss,  and  (Jerber's  food.  These  foods  are 
essentially  sweetened  condensed  milk  evaporated  to  dryness,  with  the 
addition  of  some  form  of  flour  which  has  been  partially  dextrinized ;  they 
all  contain  a  large  proportion  of  unchanged  starch. 

2.  The  Idebig  or  Malted  Foods. — Mellin's  food  may  be  taken  as  a  type 
of  the  class.  'Others  which  resemble  it  more  or  less  closely,  are  Liebig's, 
Horlick's  food,  Hawley's  food,  malted  milk,  and  cereal  milk.  Mellin's 
food  is  composed  principally  (80  per  cent)  of  soluble  carbohydrates. 
They  are  derived  from  malted  wheat  and  barley  flour,  and  are  composed 
chiefly  of  a  mixture  of  dextrins,  dextrose,  and  maltose. 

3.  The  Farinaceous  Foods. — These  are  imperial  granum,  Bidge's 
food,  Hubbell's  prepared  wheat,  and  Robinson's  patent  barley.  The  first 
consists  of  wheat  flour  previously  prepared  by  baking,  by  which  a  small 
.proportion  of  the  starch — ^from  one  to  six  per  cent — has  been  converted 
into  sugar.  In  chemical  composition  these  four  foods  are  very  similar  to 
each  other,  consisting  mainly  of  unchanged  starch  which  forms  from 
seventy-five  to  eighty  per  cent  of  their  solid  constituents. 

4.  Xiicellaneous  Foods. — Under  this  head  may  be  mentioned  (1) 
Camrick's  soluble  food,  which  is  composed  mainly  of  carbohydrates, 
more  than  one  half  being  unchanged  starch;  (2)  lacto-preparata,  which 
differs  from  the  above  chiefly  in  the  fact  that  the  starch  has  been  re- 
placed by  milk  sugar;  (3)  lactated  food,  which  is  composed  of  about 
seventy-five  per  cent  carbohydrates,  nearly  one  half  of  which  is  un- 
changed starch. 

The  Composition  of  Infant-Foods* 
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A  better  idea  of  the  composition  of  these  foods  can  be  obtained  by 
a  study  of  the  accompanying  chart  (Plate  III),  which  shows  their  solid 
constituents  as  compared  with  those  of  woman's  milk.  The  essential 
features  of  the  foods  are  seen  at  a  glance — i.  e.,  they  are  all  composed 
principally  of  carbohydrates  and  are  lacking  in  fat.     Some  of  them  con- 

♦  With  the  exception  of  lacto-preparata  and  Camriek's  soluble  food,  which  are 
taken  from  Leeds,  all  these  analyses  were  made  for  the  author  by  £.  E.  Smith,  Ph.  D., 
of  samples  purchased  in  the  open  market,  1901. 

t  Chiefly  lactose.  X  Ijargely  maltose. 
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tain  a  large  proportion  of  uDchanged  starch*  Furthermopc,  their  pro- 
teids,  though  often  sufficient  in  amount^  are  chiefly  vegetable,  not  ani- 
mal proteids.  No  one  of  thein  can  be  regarded  in  any  sense  as  a  proper 
substitute  for  breast-milk. 

Some  of  these  foods — Nestles  and  other  milk  foods,  malted  milk, 
cereal  milk^  and  Camrick*s  food,  and  even  some  of  the  farinaceous 
foods,  like  imperial  granum— are  advertised  as  substitutes  for  breast* 
feeding  and  recommended  for  use  alone.  Others,  such  as  Mellin's,  Lie* 
big's,  and  Eskay's  foods,  are  intended  to  be  prepared  with  milk.  The 
use  of  any  of  the  commercial  foods  alone  is  admissible  only  for  short 
I>enod8  during  derangeoieuts  of  digestion,  when  we  wish  to  withhold 
for  the  lime  all  fat  and  milk  proteids.  Their  prolonged  use  almost 
invariably  produces  some  grave  disorder  of  nutrition,  most  frequently 
scurvy.  Tliose  foods  which  require  in  their  preparation  the  addition 
of  milk  are  open  to  less  serious  objections.  They  should  not  be  used 
with  condensed  milk.  When  added  to  fresh  milk  they  may  serve  a  use- 
ful purpose  in  furnishing  the  additional  carbohydrates  required  by  an 
infant  fed  upon  a  diluted  cow*s  milk.  In  such  a  case  they  would  take 
the  place  of  milk  sugar  or  cane  sugar  in  the  uiilk  modification.  That 
they  themsulves  exert  an  imixjrtant  modifying  influence  upon  cow's  milk 
so  as  to  increase  its  digestibility  is  certainly  to  be  doubted.  The  group 
classed  as  farinart'ous  foods,  since  they  furnish  start*h  in  a  convenient 
and  palatable  form,  may  often  be  advantageously  used  as  an  addition 
to  milk  after  the  seventh  or  eighth  month  and  during  the  second  year. 


CHAPTER    TIL 
INFANT-FEEDING. 


CHOICE  OP  METHODS  OF  FEEDING. 

The  diHerent  methods  of  feeding  which  are  available  are: 

1.  Breast-feeding,  either  by  the  mother  or  by  a  wet-nurse. 

2.  Mixed  feeding,  or  a  combination  of  nursing  and  artificial  feeding. 

3.  Artillcial  feeding  exclusively. 

In  deciding  by  which  one  of  these  methods  a  child  shall  be  fed,  many 
circumstances  must  be  taken  into  consideration :  the  vigour  of  the  child, 
the  health  of  the  mother,  and  especially  the  surroundings,  since  these 
determine  very  largely  the  success  or  failure  of  any  method  employed. 

Maternal  Nursing.— This  is  the  natural  and  the  ideal  raethf>d  of 
infant- feeding.  Every  mother  should  nurse  her  infant  unless  there  are 
some  very  weighty  reasons  to  the  contrary.     The  physician  should  do  all 


MATERNAL  NURSING. 
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in  hiB  power  to  encourage  maternal  nursing  and  to  promote  its  success. 
Thh  nmy  be  furthered  by  proper  care  of  the  nipples  before  delivery,  so 
that  they  may  be  priipared  for  their  work;  by  attention  to  them  during 
the  tnirly  days  of  nursing  to  prevent  fissures  and  mastitis,  whidi  so  often 
mterrupt  othenrise  successful  nursing;  by  careful  regulation  of  the  diet 
and  habits  of  the  nursing  mother  to  secure  the  simple,  niitural  life  in 
which  lactation  is  easiest. 

In  spile  of  all  efforts  to  the  contrary,  it  is  nevertheless  a  fact  that 
the  capacity  for  materna!  nursing  is  steadily  diminishing  in  this  coun* 
try,  chiefly  in  the  cities,  but  to  a  consideralilc  degree  in  the  rural  dis- 
tricts as  welh  Among  the  well-to-du  classes  in  New  York  and  its  sub- 
urbs, of  those  who  have  earnestly  and  intelligeDtly  attempted  to  nurse, 
not  more  than  25  per  cent^  in  niy  experience,  have  been  able  to  con- 
tinue satisfactorily  for  as  long  as  three  uionths.  An  intclledual  city 
mot  tier  who  is  able  to  nurse  her  child  successfully  for  the  entire  first 
year  i»  almost  a  phenomenon.  Among  the  poorer  classes  in  our  cities 
A  marked  decline  in  nursing  ability  is  also  seen,  although  not  yet  to  the 
same  degree  as  in  the  higher  social  scale.  Tliese  are  facts  that  must 
be  taken  into  account  in  deciding  the  question  of  feeding.  While  noth- 
ing is  so  good  as  good  maternal  nursing,  no  method  nf  feeding  gives 
much  worse  Results  than  poor  nursing.  Among  the  higher  classes  of 
society,  where  most  of  the  maternal  nursing  is  of  an  inferior  qual- 
ity^  but  where  every  facility  can  be  atforded  for  the  best  artificial  feed- 
ing, one  i»hould  not  Ix*  slow  to  adopt  the  latter  in  cases  of  doubt. 
Among  the  poor  and  ignorant,  however,  where  artificial  feeding  can 
not  U*  carried  on  with  anything  like  the  same  chances  of  success,  one 
fhould  persist  in  maternal  nursing  m  long  as  ther<3  is  any  possibility  of 
iuooeaa. 

When  maienial  nursing  shoidd  not  be  aitemptecL — (1)  No  mother 
who  is  the  subject  of  tuberculosis  in  any  form,  whether  latent  or  active, 
should  nurse  her  infant ;  it  can  only  hasten  the  prugrcss  of  the  disease 
in  he^^clf,  while  at  the  same  time  it  exposes  tlie  infant  to  the  danger  of 
infection*  (2)  Nursing  should  seldom  Ijc  allowed  where  serious  compli- 
rntioiis  have  been  conuecte^l  with  parturition,  such  as  severe  luenior- 
rhage,  puerperal  convulsions,  nephritis,  or  puerperal  septineuiia.  C^) 
If  the  mother  is  choreic  or  epileptic.  (4)  If  tlie  mother  is  suffering 
from  any  serious  chronic  disease  or  is  very  delicate,  since  great  hare*  may 
U^  df>nc  to  her  without  any  corres|xinding  Itenefit  to  the  child,  (5) 
UTien;  experience  on  two  previous  occasions  under  favourable  conditions 
ba«  rfiown  her  inability  to  nurse  her  child.  ((>)  When  no  milk  is  secreted* 
With  reference  to  the  fourth  and  fifth  conditions,  an  absolute  opinion 
ni>l  always  be  given  at  the  outset.  My  own  inclination  as  a  result 
(k^ing  experience  is  not  to  allow  nursing  in  either  of  these  condi- 
provided   the  means   for  proj^er  artificial   feeding  can  be  com- 
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^^^^H          HiiinJed.     Tlio  chances  of  siiccf^ss  are  bo  small  and  tlie  difficulties  are  S6 
^^^^H          iucreasod  by  even  a  few  weeks  of  bad  nursing  tliut  1  prefer  not  to  put 
^^^^B         the  child  to  the  breast  at  all,  even  for  the  iirst  two  or  tliree  days.    The 
^^^^H          brea^^ts  are  bound  up  at  once  and  kept  banda;xt*d.     The  theoretical  objee- 
^^^^B          tion  that  uterine  eontriutious  are  md  likely  to  be  sullieient  under  these 
^^^^H         circumstances  does  not  hold  in  pmctlce.     When  one  begins  with  healthy 
^^^^B         digestive  organs,  artificial  feeding  is  very  simple  and  almost  invariably 
^^^^H         Buccessful ;  how  simple  and  how  suceessfid,  one  wbo  is  in  the  habit  of 
^^^^H         allowing  all  children  to  nurse  until  they  are  manifestly  upset  by  it^  cbh 
^^^^B         hardly  appreciate.     (Se<^  Fig.  31.) 
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Fio.  SI.— Weight  ourro  of  aureiiig  md  artiflckl  feeding  oomp«red. 

loth  iiifimU  wore  htron^,  well  nouri filled,  ami  m  good  surroundintrs.    The  bottl< 
never  oijce  put  ta  tli«  breiiftt;  fed  frotik  ilm  tnllk  klKiraUiry.    Firatfonnulft:  F«t 
r  5  per  e«i)t,  pr«l«idj*  0*5  D«r  cent     At  mx  wctka  takiujj :  Vat  3  por  etnt,  iu^jir 
ids  e^o  per  eent.    It  will  b&  observed  that  tlje  oursini^  yu\mi  inude  more  rap 
IK  the  ftpsit  few  weeks,  while  the  Mtle-fed  jnfnm  more  tl sua  made  up  for  thiB  c 
und  DJnth  month,  for  wtiaiiini?  bocafne  neci'K^arj  in  the  other  child  owin^  to 
re  of  tlio  moiherV  milk.    Tlwetutionary  w'ti(jht  was  tiie  reault  of  thi»  oonditii 
ulaf  subiHO<|ucDt  gain  wa&  incident  to  the  chaoge  of  fixxl. 

Artificial  Feeding  vs,  Wet-Nnraing.—'When  maternal  nnrsir 

sible  or  undesirable,  tlie  milk  of  another  woman  would  see 

most  natural  and  best  substitute.     While  this  m  theoretiea 

practical  obstacles  are  so  many  as  to  put  wet-nursing  ou 
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question  as  a  general  method  of  feeding.  We  have  in  America  no 
peasant  class  like  that  of  Europe  to  draw  upon ;  and  in  the  class  which 
furnishes  most  of  our  wet-nurses  the  capacity  to  nurse  has  steadily 
diminished.  The  expense  of  a  wet-nurse — twenty  to  thirty-five  dollars 
a  month  in  New  York — the  danger  of  transmitting  contagious  disease, 
and  the  difficulty  of  obtaining  proper  care  for  her  own  infant,  are  all  very 
serious  objections  to  wet-nursing.  The  recent  advances  in  artificial  feed- 
ing have  placed  it  now  on  quite  a  diflFerent  footing  from  that  which  it 
formerly  occupied.  While  it  is  true  that  good  breast-milk  is  unques- 
tionably the  best  food,  it  is  equally  true  that  properly  modified  cow's 
milk  is  a  far  better  food  than  the  milk  of  many  wet-nufses  who  are 
employed.  These  facts  added  to  the  constantly  increasing  difficulty  of 
obtaining  good  ones  have  caused  wet-nurses  to  be  pretty  generally  dis- 
carded, even  in  our  large  cities,  where  formerly  no  other  substitute  for 
maternal  nursing  was  considered. 

There  are,  however,  some  conditions  in  which  they  are  necessary, 
even  indispensable.  Some  young  infants,  usually  those  wlio  have  been 
badly  started,  can  not  be  made  to  thrive  upon  any  form  of  artificial  feed- 
ing. There  are  also  many  premature  infants  and  some  very  delicate 
ones  whose  powers  of  assimilation  are  so  feeble  that  they  are  reared 
under  any  circumstances  only  with  the  greatest  difficulty,  but  whose 
chances  of  life  are  much  increased  by  a  good  wet-nurse.  Again,  in 
young  infants  who  have  been  suflFering  for  some  time  from  chronic  indi- 
gestion and  failing  nutrition,  the  symptoms  of  acute  inanition  some- 
times develop  with  great  rapidity  and  severity.  From  such  a  condi- 
tion, apparently  hopeless,  infants  may  sometimes  be  rescued  by  the 
timely  assistance  of  a  good  wet-nurse. 

The  difficulties  in  the  way  of  successful  infant-feeding  in  foundling 
asylums  and  other  institutions  for  young  infants  are  such  that  in  them 
wet-nursing  should  be  employed  whenever  possible. 

ICzed  Feedin(^. — Mixed  feeding,  or  a  combination  of  nursing  and 
artificial  feeding,  may  be  employed  whenever  the  supply  of  the  nurse  is 
insufficient,  also  to  relieve  the  mother  from  the  strain  of  nursing  entirely, 
and,  during  the  later  months,  for  the  purpose  of  gradual  weaning. 

BREAST-FEEDING. 

Care  of  the  Breasts  durint^  Lactation. — For  the  safety  of  both  mother 
and  child  it  is  essential  that  the  most  scrupulous  attention  be  given  to 
cleanliness.  The  nipples,  and  the  breasts  as  well,  should  always  be  care- 
fully washed  after  each  nursing.  Usually  plain  water  is  sufficient,  or  a 
weak  boric-acid  solution  may  be  employed. 

Hnnint^  daring  the  First  Days  of  life. — This  is  necessary,  to  accus- 
tom the  child  and  the  mother  to  the  procedure,  and  to  empty  the  breasts 
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of  the  colofltruin ;  it  also  promotes  uterine  coDtractions.  All  tliese  re* 
suits  can  be  attained  by  putting  the  child  to  the  breast  on  the  first  day 
once  in  mx  hours,  on  the  second  day  once  in  four  hour§.  It  is  imneces- 
eary  to  repeat  the  nursing  more  frequently.  The  child  gets  from  the 
breaijt  only  from  four  to  )«iix  unncei*  a  day  during  the  fir^t  two  days.  Did 
it  require  more  nourishment  before  the  milk-flow  is  usually  established, 
we  may  be  sure  that  Nature  would  not  have  been  so  late  with  her  supply. 
Considering  how  great  are  the  changes  taking  place  during  these  first 
days  in  the  circulatory  and  respiratory  systems,  we  are  hardly  surprised 
that  two  days  pass  before  the  organs  of  digestion  are  given  much  work 
to  do.  The  commoo  practice  of  administering  to  an  infant  a  few  hours 
old  alt  sorts  of  decoctions,  with  the  idea  that  becaus^e  it  cries  it  is  suf- 
fering from  colic,  can  not  be  too  strongly  condemned,  A  certain 
amount  of  crying  is  proper  and  necessary.  In  exceptional  circumstances, 
when  an  infant  is  unusually  strong  and  robust  and  screams  e^teessively, 
and  espc»cially  when  the  temperature  is  elevated,  it  may  be  necessary  to 
give  food  even  on  the  first  day;  hut  this  is  not  to  be  the  rule.  A  little 
warm  water,  or  a  five-per-cent  solution  of  milk  sugar,  should  first  l)e 
given  ;  from  two  to  four  teaspfK)nful8  at  a  time  are  sui!icient.  This  often 
satisfies  the  child ;  when  it  doe^  not  do  so,  regular  fei^ding  should  Ik? 
Ix^gun  on  the  second  day.  Hhould  the  milk  be  delayed  beyond  the  second 
thiy,  ftKHling  should  then  he  begun  at  regular  intervals,  as  in  the  cases 
which  are  to  have  no  breast-milk. 

Nursing  Habit**^ — Good  habits  of  nursing  and  sleep  are  almost  as  eas- 
ily formed  as  bad  ones,  provided  one  liegins  at  the  outset.  A  vast  deal 
of  the  wear  and  tear  incident  to  the  nursing  period  may  be  avoided  if 
the  child  is  trained  to  regular  habits.  Attention  to  these  minor  points 
often  makes  all  the  difference  bi^tween  suocessfut  and  unsuccessful  nurs- 
ing. The  physician  must  have  a  very  clear  notion  of  how  often  nursing 
is  necessary,  must  give  very  explicit  directions,  and  see  that  they  are  car- 
ried out.  After  the  third  day,  for  the  first  month,  ten  nursings  in  the 
twenty-four  hours  are  quite  sulfieient,  and  no  more  should  be  allowed. 
An  infant  at  this  age  can  usually  he  depended  upon  to  take  at  least 
one  long  imp  of  from  four  to  five  hours  in  the  course  of  the  twenty-four. 
For  the  rest  of  the  day  the  child  should  be  awakened,  if  necessary,  at 
the  regular  nursing  time,  and  put  to  the  breast;  this  plan  being  con« 
tinufd  until  nine  oVlock  at  night.  It  should  then  be  allowed  to  sleep  as 
long  as  it  will,  and  hut  twd  nursings  given  Ix'tween  this  hour  and  seven 
in  the  morning.  In  the  course  of  two  or  three  weeks  a  healthy  infant 
can  usually  be  trained  to  nurse  and  sleep  with  almost  perfect  regularity^ 
frefjuently,  when  a  month  nld,  going  six  hours  regularly  at  night  without 
feeding.  A  trained  nurse  of  my  acqutiintance  states  that  out  of  thirty- 
Ihree  infants  of  which  she  had  the  care  from  birth,  thirty-one  were 
trained  without  difficulty  in  the  manner  described.    In  only  one  case  was 
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the  training  a  failure — that  of  a  delicate,  highly  nervous  child.  Of 
course,  success  in  training  must  rest  almost  entirely  with  the  nurse ;  but 
the  physician  should  at  least  appreciate  its  importance  and  lend  it  his 
support.  The  great  gain  to  the  mother  is,  that  she  is  enabled  to  have  a 
quiet,  undisturbed  night.  This  is  of  the  utmost  importance,  and  has 
more  to  do  with  a  good  milk  supply  than  any  other  single  thing  in  con- 
nection with  the  mother's  habits.  So  far  as  the  child  is  concerned,  regu- 
lar habits  of  feeding.and  sleep,  and  regular  evacuations  from  the  bowels, 
which  nearly  always  go  with  them,  are  important  factors  in  infant 
hygiene,  especially  in  the  prevention  of  gastro-enteric  diseases. 

Schedule  for  Breast-Feeding, 


AOB. 


First  day 

Second  day 

Third  to  twenty-eighth  day 
Fourth  to  thirteenth  week. 

Third  to  fifth  month 

Fifth  to  twelfth  month 


Number  of  nurs- 
ings in  84  hours. 


4 

6 

10 

8 
7 
6 


Interval  during^ 
the  day. 


Hours. 
6 
4 
2 
2i 
8 
8 


Night  nursings 

between  9  p.  m. 

and  7  a.  m. 


These  rules  can  be  carried  into  eflFect  with  but  little  difficulty,  and 
with  great  benefit  to  both  mother  and  child.  It  is  to  be  remembered  that 
we  are  here  speaking  only  of  healthy  children.  The  possibility  of  train- 
ing children  to  eat  and  sleep  in  the  manner  described  will  be  doubted  only 
by  one  who  has  not  made  a  careful  trial  of  it.  Relieving  the  mother  of 
night-nursing  after  the  child  is  five  months  old  is  of  the  greatest  value, 
and  will  often  enable  her  to  continue  lactation,  when  otherwise  it  would 
be  brought  to  an  abrupt  termination.  On  no  account  should  the  child 
be  allowed  to  sleep  upon  the  mother's  breast,  nor  in  the  same  bed  with 
the  mother.  The  temptation  to  frequent  nursing  is  thus  largely  re- 
moved. No  mere  sentiment  in  regard  to  these  matters  should  be  allowed 
to  interfere  with  the  plain  dictates  of  reason  and  experience. 

Symptomi  of  Inadequate  Nursing. — Attempts  at  maternal  nursing  so 
often  result  in  failure,  jeopardizing  the  health,  and  even  endangering  the 
life  of  the  child,  that  it  becomes  a  matter  of  the  greatest  importance  to 
decide  this  question  aright,  and  as  early  as  possible.  On  the  one  hand, 
one  should  not  hastily  wean  a  child  on  account  of  symptoms  which  may 
have  no  connection  with  the  food,  nor  should  weaning  be  advised  when 
the  indigestion  from  which  the  infant  is  suffering  is  due  to  causes  which 
are  temporary  and  remediable.  On  the  other  hand,  nursing  should  not 
be  allowed  to  continue  simply  because  a  conscientious  mother  desires  it, 
when  every  indication  points  to  failure.  These  cases  must  all  be  closely 
w(^tched  during  the  first  month  or  two  that  valuable  time  may  not  be 
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wasted.  If  artifioial  feeding  is  to  be  employed  the  difficulties  are  fewer 
when  it  is  begun  early  than  after  the  digestive  organs  have  been  deranged 
by  several  weeks  of  very  poor  norsing.  The  physician  should  be  as 
funiiliiir  with  the  symptoms  of  inadequate  nursing  as  with  those  of  any 
disease  of  infancy. 

During  the  first  days  of  life  a  most  important  sign  is  the  tempera- 
ture. As  a  rule,  a  child  who  gets  a  proper  amount  from  the  hreasts  has 
a  normal  temperature.  Very  many  who  get  little  or  nothing  during  this 
time  have  a  temperature  of  lOr  or  102*"  F.,  and,  in  extreme  cases,  104* 
or  even  100°  F*  If  no  obvious  symptoms  of  illness  are  present,  such  a 
temperature  from  the  second  to  the  fourth  day  may  he  considered  evi- 
dence of  insufficient  nourishment,  or, even  of  starvation.  (See  Inanition 
Fever.) 

The  child  is  habitually  uncomfortable  and  does  not  thrive.  This  dis- 
comfort is  shown  in  that  sleep  is  restless,  easily  disturbed,  and  much  less 
than  normal ;  and  when  awake  the  child  is  fretful,  irritable,  and  cries 
much  of  the  time.  Nothing  m  well  indicates  that  a  child  is  thriving 
as  an  increase  in  weight.  AM  infants,  and  particularly  those  whose 
nutrition  is  the  subject  of  special  difficulty,  should  he  weighed  twice  a 
week  during  the  early  months.  A  child  need  not  gain  rapidly,  but  should 
always  gain  steadily  unless  obvious  signs  of  disease  are  present;  One 
should  not  be  satisfied  unless  the  weekly  gain  is  at  least  four  ounces.  In 
the  great  majority  of  cases  a  failure  to  gain  in  weight  during  the  first 
six  months  depends  upon  the  nourishment,  and  upon  that  alone. 

In  addition,  there  may  be  symptoms  indicating  serious  indigestion. 
Sometimes  these  relate  chiefly  to  the  stomach,  in  most  such  cases  there 
being  habitual  vomiting.  More  often  the  derangement  is  intestinal. 
There  is  habitual  colic,  with  constipation  and  dry,  hard,  white  stook; 
or  there  is  diarrha^a,  with  thin  green  discharges  usually  containing  curds; 
if  continued,  after  a  time  mucus  in  considerable  quantities  is  present. 

Often  when  the  nnlk  is  very  scanty  somethii^g  may  be  learned  from 
the  manner  in  which  th6  child  takes  the  breast.  Where  the  milk  is 
abundant,  five  or  six  minutes  are  often  sufficient.  If  the  milk  is  very 
scanty,  an  infant  will  frequently  nurse  half  or  three-i|uarter8  of  an  hour 
and  then  stop,  more  because  it  is  exhausted  than  because  it  is  satisfied. 
Sometimes  a  scanty  supply  is  indicated  by  exactly  the  opposite  symp- 
tom— viz.,  the  child  seizing  the  nipple  and  nursing  vigorously  for  a 
few  moments,  then  dropping  it  in  apparent  disgust  and  refusing  to  make 
any  further  efforts.  This  is  often  seen  where  the  breasts  are  practically 
empty. 

When  we  see  a  combination  of  the  above  symptoms — viz.,  a  fret- 
ful, colicky,  sleepless  infant  with  either  no  gain  in  weight  or  a  loss  of 
a  few  ounces  a  week,  and  with  stools  which  never  approach  the  normal 
in  colour,  odour,  or  consistency,  and  these  conditioDs  persisting  beyond 
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the  mother's  three  or  four  weeks  of  convalescence — we  are  justified  in 
taking  the  child  from  the  breast  at  once  (Fig.  32).  When  the  symptoms 
arc  less  numerous  and  less  severe,  and  especially  when,  in  spite  of  all 
discomfort  and  indigestion,  the  infant  is  steadily  gaining  in  weight,  the 
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Fm.  Si.  —  Wdght  cunre  showiiiff  th«  «ff6ct  of  had  nnning  and  eood  feeding.  Maternal  noreing 
for  aoven  weeks;  oontiaued  STOiptoma  of  indigestion;  cone,  freauent  freen  paaaagcfi,  con- 
atant  diaoomfort,  etc;  other  treatment  without  avail.  Iinineuiate  improvement  when 
weaned  and  put  on  modified  milk  fVom  the  laboratory.  Formula :  Fat  1*5  per  cent,  KUgar  6 
per  cent,  proteida  0*75  per  cent  All  avmptoma  of  indigeation  rapidly  dinappcarcd,  Uie  per- 
oaotagea  were  gradually  inoreaaed,  ana  ateady  gain  in  weight  lollowed. 

case  should  receive  further  study  before  weaning  is  ordered.  Consider- 
able assistance  may  often  be  obtained  from  examination  of  the  milk. 

The  Kanagement  of  Woman's  Xilk  where  Nursing  Infants  are  not 
ThriTing. — ^The  milk  examination  usually  discloses  one  of  three  condi- 
tions: (1)  an  over-rich  milky  quantity  usually  abundant ;  (2)  milk  poor 
in  quality  and  scanty;  (3)  quantity  abundant^  quality  poor. 

Excessively  rich  milk. — This  is  usually  found  under  the  following 
conditions:  The  woman  is  in  good  health,  has  large,  well-developed 
breasts,  which  are  full  and  tense  at  nursing  time.  In  most  cases  she  is 
upon  a  very  abundant  diet,  largely  of  nitrogenous  food,  getting  little  or 
no  exercise,  and  frequently  taking  some  alcoholic  beverage  with  the  no- 
tion-that  because  the  child  is  not  thriving  the  milk  is  poor.  This  is  often 
seen  in  the  wet-nurse  after  making  a  change  from  the  simple  life  and 
habits  of  home  to  the  more  luxurious  life  and  diet  of  the  family  to  which 
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h\i(;  g^>^^'^.  The  following  analyses  from  Rotch  are  a  good  illustration  of 
the  exact  cfmifKisition  of  nlilk  under  such  circumstances:  Analysis  I 
fehow*  milk  of  a  healthy  but  under-fed  wet-nurse  two  days  before  change 
of  food;  l\,  the  milk  of  the  same  nurse  after  one  month  of  rich  food 
with  very  little  exercise;  111,  milk  of  the  same  nurse,  the  food  and  exer- 
cise Ixfing  regulated: 


f 

!                 L 

n. 

m. 

Fat 

1 

I               rmcmu 

!            0-72 

rmmau 

5-44 
6  25 
4  61 
020 

5-50 

Sij^ar 

J'rolfi<l> 

1            6-75 

2-53 

6-60 
2-90 

Salts 

0-22 

0*14 

1 

Tiie  efFect  of  the  diet  and  life  is  seen  to  be,  high  fat  and  high  pro- 
teids.  As  a  result  of  the  exercise,  there  is  seen  a  very  marked  reduction 
in  the  proteids. 

The  clinical  examination  of  very  rich  milk  shows  the  cream  to  be 
from  ei;i:ht  to  twelve  per  cent,  and  the  specific  gravity  from  1,032  to 
1,().'M.  Instead  of  weaning  the  baby,  or  dismissing  the  wet-nurse  be- 
(ftnise  the  child  has  indigestion  or  loses  in  weight,  certain  changes  should 
Ik;  instituted.  Alcohol  should  be  entirely  prohibited.  The  diet,  espe- 
cially the  meat,  should  be  reduced,  and  the  nurse  required  to  take  daily 
ex(!rcise  in  the  open  air,  particularly  by  walking.  The  improvement 
following  such  a  regimen  is  often  immediate,  the  child's  symptoms  dis- 
appearing in  the  course  of  a  few  days  and  a  regular  gain  in  weight 
iK'ginning. 

Scant}/  milk  of  a  poor  quality, — This  is  most  often  seen  in  a  delicate 
or  ana'nii(;  mother — one,  perhaps,  who  has  had  a  difficult  or  complicated 
labour,  who  is  emotional,  anxious,  and  careworn.  In  such  cases  it  is 
often  with  the  greatest  difTiculty  that  we  can  secure  the  necessary  half 
(Hince  recpiired  for  examination.  The  milk  is  sometimes  so  poor  that  we 
can  decide  positively  after  two  examinations  that  it  is  useless  to  continue 
lactation.  In  such  cases  we  often  find  the  specific  gravity  from  1,024  to 
IJiv^T,  and  the  cream  only  two  or  three  per  cent.  In  other  cases,  where 
the  variations  from  the  normal  are  not  so  great — i.  e.,  specific  gravity 
l,o;U),  cream  four  i)er  cent,  and  the  quantity  fairly  abundant — we  may  be 
able  so  to  improve  the  milk  that  lactation  may  be  easily  and  advanta- 
geously continued.  In  the  management  of  such  cases  the  first  thing  is  to 
secure  to  the  mother  undisturbed  rest  at  night.  If  possible,  she  should  be 
entirely  ri'lieved  of  the  care  of  the  infant  at  this  time,  and  if  feeding  is 
necessary  the  bottle  should  be  given.  She  should  have  a  certain  amount 
of  fresh  air  every  day,  driving  if  ])ossible,  or  walking  as  soon  as  she  is 
able  to  take  mi^re  active  exercise.  One  of  the  most  powerful  stimulants 
to  the  secretion  of  milk  is  nuissage  of  the  breasts.     A.  M.  Thomas  (New 
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York)  places  it  above  all  others.  It  should  be  done  with  great  care  and 
gentleness,  and  most  of  all  with  every  precaution  against  infection.  The 
entire  breast,  including  the  nipple,  should  be  rendered  aseptic,  as.  should 
the  hands  of  the  mtisseuse.  Some  mild  antiseptic  ointment  may  be  used 
with  the  massage.  It  should  be  done  two  or  three  times  a  day  for  ten 
minutes.  The  diet  should  be  abundant,  with  a  large  allowance  of  milk 
and  meat,  especially  beef.  If  there  is  anaemia,  iron  should  be  given. 
Some  of  the  alcoholic  extracts  of  malt  are  useful.  Every  means  should 
be  taken  to  improve  the  general  nutrition,  for  whatever  benefits  this 
improves  the  milk.  If  the  conditions  present  are  incident  to  the  con- 
finement or  the  convalescence,  the  prognosis  is  good ;  and  in  the  course 
of  a  week  or  two  very  marked  improvement  may  be  evident,  and  lacta- 
tion may  be  successfully  continued.  If,  however,  the  conditions  depend 
upon  constitutional  debility,  or  if  the  mother  has  an  exceedingly  nervous 
temperament,  the  prognosis  is  much  worse.  Temporary  improvement 
may  take  place,  but  it  soon  becomes  evident  that  the  experiment  is  a 
failure,  both  as  regards  mother  and  child. 

Quantity  abundant,  quality  very  poor, — This  condition  is  occasion- 
ally seen  in  women  who,  to  improve  the  milk,  have  been  taking  large 
quantities  of  fluids,  often  with  alcohol  in  some  form.  In  such  cases,  in- 
stead of  being  formed  by  the  epithelium  of  the  glands,  the  milk  is  largely 
a  mere  transudation  from  the  blood-vessels.  Where  the  patient  is  very 
ansroie  and  the  general  condition  poor,  the  glands  act  as  little  more  than 
a  filter.  In  such  circumstances  the  breasts  may  be  so  full  as  to  be  pain- 
ful, and  the  milk  may  often  come  away  spontaneously.  An  examination 
usually  shows  low  specific  gravity  and  very  low  fat.  Where  these  condi- 
tions exist  nursing  should  be  discontinued. 

Summary. — Poor  milk  is  usually  low  in  fat  and  scanty  in  quantity, 
while  the  proteids  may  be  either  high  or  low.  Very  rich  milk  is  usually 
high  both  in  fat  and  proteids.  While  the  examination  of  the  milk  often 
gives  a  clue  as  to  the  nature  of  the  variations  from  the  normal,  the 
causes  of  such  variations  are  to  be  sought  in  the  nurse's  condition  and 
habits,  and  removed  by  correcting  these.  Very  poor  milk  can  seldom  be 
permanently  improved  unless  the  causes  are  very  definite  and  of  a  tem- 
porary character.  Over-rich  milk  can  often  be  improved  if  the  true  ex- 
planation for  it  can  be  reached.  Results  are  to  be  judged  not  so  much 
by  the  change  in  the  composition  of  the  milk  as  by  improvement  in  the 
infant's  symptoms.  The  question  is  always  whether  the  individual  milk 
can  be  made  to  agree  with  the  individual  child.  On  the  whole,  since 
artificial  feeding,  when  it  can  be  properly  done,  gives  so  much  better 
results  than  poor  or  doubtful  nursing,  I  am  inclined,  as  a  result  of  in- 
creasing experience,  to  stop  nursing  after  a  fair  trial — e.  g.,  of  two  weeks 
— has  been  made,  and  begin  feeding,  rather  than  waste  time  in  prolonged 
efforts  to  improve  the  breast-milk. 
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Wvr-Ki7K8iKO. — III  the  tdection  of  ji  vtet-niirsey  it  b  by  no 
•a  eMeniial  mm  hat  geoerallj  been  supposed,  thmt  her  diUd  shaH  be 
about  the  aaine  age  aa  the  child  she  m  to  nurse,  for,  after  the  6 
montby  tlie  changes  in  the  composition  of  breast  milk  are  insignificani 
It  is  always  desimble  that  the  wet-nurse  shall  have  nnrsed  her  own  infant 
long  enough  to  demonstrate  the  fact  that  she  has  an  abundance  of  good 
milk ;  heuce,  taking  a  wet-nurse  at  the  end  of  the  first  or  second  week  is 
always  fraught  with  considerable  uncertainty.  For  an  infant  six  weeks 
old,  a  wet-nurse  whose  milk  is  an^-where  between  one  and  five  months  old 
will  uaually  answer  perfectly  well.  For  an  infant  only  two  or  three  weeks 
old,  the  milk  should  not  be  more  than  six  weeks  old. 

A  good  nuree  must,  first  of  all^  be  a  healthy  woman,  free  from  syphi* 
litic  or  tuborculous  taint,  and  her  throat,  teeth,  skin,  glands,  hair,  and 
legs  should  be  carefully  inspected.  She  must  have  good  mammary  glan- 
dular development.  Not  much  is  to  be  expected  of  small  fiat  breasts. 
Tlie  breasts  should  be  full  and  hard  three  hours  after  nursing.  They  may 
U*  very  large  and  yet  supply  very  little  milk,  being  then  composed  almost 
entirely  of  fat.  On  the  other  hand^  some  smaller  breasts  may  be  almost 
all  glandular  tissue.  The  difference  in  the  size  of  a  breast  before  and 
after  nurerng,  is  one  of  the  l»est  guides  as  to  the  amount  of  milk  it  is  se- 
creting. The  nipples  should  be  free  from  erosions  or  fissures,  and  long 
eufuigh  for  the  needs  of  the  child.  The  nurse  should  not  be  ansemi 
since  it  is  impossible  for  a  pale,  anaemic  woman  to  furnish  good  milk 
Preferably  she  should  be  of  a  phlegmatic  temperament,  and  of  a  good 
monii  character.  This  is  desirable  for  personal  reasons,  although  there 
is  no  evidence  of  moral  qualities  being  transmitted  through  the  milk. 
II  is  dcnirable  that  a  nurse  should  be  between  twenty  and  thirty  years 
age,  although  much  more  depends  upon  the  individual  than  upon  the  a, 
Other  things  being  equal,  a  primipani  should  be  chosen.  An  examina- 
tion of  the  miik  may  be  of  some  assistance  in  selecting  a  nnrse;  but  t 
IxM^i  t^vttlpuee  to  be  obtained  of  the  character  of  a  woman's  milk  is  the 
condition  t4  her  own  child,  which  should  always  be  seen  before  she  is 
accepted.  It  often  happens  that  a  woman  who  has  had  an  abundant 
supply  of  milk  for  her  own  Infant,  has  very  little  for  another  infant  for 
the  first  few  days  in  her  new  surroundings.  This  is  usually  the  resuli 
of  the  nervous  influences  connected  with  parting  from  her  own  child, 
going  to  a  new  place,  being  care  folly  watched,  etc.  In  such  a  case  it 
should  not  be  too  readily  decided  that  she  is  incom|)etent  as  a  nurse,  for, 
under  most  circumstances,  with  proper  treatment  her  normal  flow  of 
milk  will  be  re-established. 

WivANiNO.*— Weaning  should  always  be  done  gradually,  when  pos- 
er blc»  for  the  sake  of  both  mother  and  child.  Sudden  weaning  is  apt 
to  be  followed  by  an  attack  of  acute  indigestion  in  the  infant.  This,  how- 
ever, is  not  a  necessary  result,  and  usually  depends  upon  the  fact  that 
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\  child  is  given  cow^s  milk  without  sufBcient  dilution.    Weaning  in  hot 

lUier  is  usually  to  l)e  avoided,  but  the  harm  from  this  is  not  nearly  so 

it  as  gometimes  results  where  lactation  is  unduly  prolonged  because 

if  a  prejudice  against  a  change  of  food  at  this  time.    While  there  are 

aany  women  of  the  lower  classes  who  are  ahle  to  nurse  their  children  to 

Ivaniage  for  the  entire  first  year,  the  number  of  such  among  the  bet- 

&r  classes  is  certainly  very  smalt    By  the  latter,  nuri?ing  can  rarely  be 

>n tinned  beyond  the  ninth,  and  often  not  beyond  the  sixth  month,  with- 

i>ui  unduly  draining  the  vitality  of  the  mother  and  at  the  same  time 

immig  the  child.     The  late  months  of  lactation,  like  the  early  months, 

loife  close  watching.     It  is  a  common  mistake  to  continue  both  mater- 

and  wet-nursing  too  long,  owing  to  a  dislike  of  making  a  change 

rhen  things  are  going  tolerably.    It  is  a  safe  rule  to  make  the  ninth 

uonth  the  time  to  supplement  the  breast-feeding  by  other  food.     But 

B,  aa  in  the  early  months,  the  child's  weight  is  the  best  guide.    In  the 

absence  of  evident  signs  of  disease,  a  stationary  weight  for  several  weeks 

tiiakea  weaning  advisable ;  a  steady  loss  makes  it  imperative. 

The  accompanying  weight-chart  (Fig.  3*^)  illustrates  this  point.    The 
infant  was  nursed  by  the  mother,  and  did  unusually  well  until  the  sixth 


iVtfwr,                                           Dati  of  Birth,                         y^o 

MONTH  OF 

AGE.                                                       1 

ma. 

^^t. 

1         2         S         4         fi         6 

7          B          9        10        11       rf 

TTli 

_ 

tl 

u ---«,^- 

"  i:i.-i:  I     :  ^::::; 

m 
m 
11 
It 
u 
u 
u 
u 
» 
11 

__^„_„_^,^__^^^         IjGi 

♦  H^^^t-^"^ Z^Z^Z 

^:_    -■-'"  Z'  »,„      ''      '  ^€.J     I  _  ? 

s"                             ^  ZJ2Z       -^ 

z  i:iiii_i: ^ii--  _i- 

:^s,_  _      „  -  >.z     ^^^ 

_ ___^«___--,- — ,^ 

-         S^         -    1        ^"""         f^^             - 

:^±_-    i:_i:::i^c  :^, 

_^4±_     .    ?        _„_ 

X-gj^^^  .--=?- ' 

I  12  ::i:::::i-;== 

5^-p-*  <^^-««br«| .--^ 

I  "Z ,^z  „ 

~'     -,2                -            ^^'     ^ 

r  -   ;     "r~r--j^ -^^---- 

^__    _       I'^""!!!!  I  S  J!^I_I_" 

ki:::i:z:^::::::2-:::: 

ll^ll^" :     II" 5^1   ^i . 

iiii:ii^ii:i:z:;i^iii^i^i 

:^i:^::^2_ii:;^i":::ii__ 

ZZ    IZjI^ 4t     II"u 

ii--IlI^--5--:^-I.: 

rm^""2:"iiiz""      z^ 

IIIjI^IIZZ-IIIIII    I    -^    ^^^ 

i^L  iz  iiiiiii  :i  "     ^^^ 

,—             -i                                h- 

:^^2i:z_:i::i:i_::i_:     ^:: 

/  ^  \\            .         '  ,    ^ 

:ziz_-i::Ji:_:_ii_^     z 

1 

\^lLiZZXZZZ^ZZZZZZ    Z               IT    - 

&-:z«-:-^-;-^- -   -t 

^«--^ --- 

^' — 1 —  ■■'['[    '        ■  -  ■  ■      ■  ■ 

^     -jni     _                I- 

Fitfb.  Slu — Cliftit  tbowioif  the  effect  of  pregnrnDcy  upou  the  weight  oC  a  nymnf^  inranL    Tbe 
r  lixM  b  Ibat  of  the  pttient;  the  lower  one  t«  the  average  liuo  for  the  finst  yean 


montEt  As  it  did  not  seem  ill,  the  parents  were  not  disturbed  by  the 
grednal  \m&  in  weight,  and  I  was  not  consulted  until  the  loss  had  reached 
tliree  pounds.  Feeding  was  at  once  begun,  and  in  a  week  all  nursing  was 
vtop|ied  and  the  child  gradually  regained  its  lost  weight.    It  was  subse- 
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^H            qnently  discovered  that  the  mother  was  pregnant  at  the  time  the  lou 
^H            waa  going  on. 

^H                  When  a  numing  infant  has  been  aoctistomed  from  birth  to  take  one 
^H            feeding  a  day  from  the  bottle^  always  a  great  convenience  to  a  nursing 
^^m            mother,  gradual  weaning  is  generally  an  ea^y  matter;  otherwise  it  is 
^^m            ftometimes  an  imposi^ibiliiy,  the  child  refusing  all  food  except  the  breast 
^H            so  long  as  this  is  given,  and  nothing  but  starvation  inducing  it  to  take 
^^H            food  either  from  a  bottle  or  a  spoon.     Infants  will  sometimes  refuse  ^H 
^^^^^        food  until  Ao  weak  as  to  make  their  condition  serious.                                ^H 
^^^H            Sudden  weaning  may  be  required  at  any  time  from  the  development 
^^^^^      in  the  mother  of  acute  disease  of  a  serious  nature,  such  as  typhoid  fever 
^^H            or  prteiirimnia»  of  |(rave  ehrouic  disease,  such  as  tuberculosis  or  nephritis, 
^^m             from  the  ieiercurrence  of  pregnancy,  or  from  disease  of  the  mammary 
^^M            gland*    On  no  account  should  an  infant  be  suckled  at  a  breast  which  is  ^m 
^H             the  scat  of  acute  inflammation.    Through  many  of  the  minor  ills — mild  ^M 
^^M            attacks  of  bronchitis,  pharyngitis,  indigestion,  and  even  malarial  fever— 
^^m             inotherti  will  frequently  nurse  tHeir  children  without  any  seeming  detri- 
^^L            niunt  to  them  or  to  themselves.    In  acute  illness  of  short  duration,  even 
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^^B             nmintain 
^^^^       allow  it  ti. 

'i^hi  CU1  ve  ol  ■  child  properly  weuiod.    Abrupt  weA&iQ|ir  *t  eight  mo 
(>r  thi<i  llmt  week  doe  to  the  ohild^s  beiQ^  ptit  upon  cow^  milk  with 
onntilii :  P«t  1*6  (ler  cetit,  BUfrar  9  per  ceat,  prot«taa  0*80  per  eeDU    Perc 
ncrended,  with  iiuL>AiK|ueiit  ftcAm'  nnd  regular  ma  in  weight     Wet 
witliout  tiie  ftligbtti^t  Aymptotn  or  tndigeatioQ.    The  lower  \b  the  avei 

it  is  UBually  better,  unless  we  deeide  to  wean  alto 
the  flow  of  milk  by  the  use  of  the  breast-pump  ra 
>  dry  up.    The  breasts  may  be  pumped  three  or  four  t'u 
es  of  sudden  weaning,  the  food  must  in  the  beginnii 
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much  weaker  than  for  an  artificially-fed  child  of  the  same  age.  If 
weaned  at  six  months,  the  child  should  be  put  upon  a  food  appropriate 
for  a  healthy  child  of  one  month ;  if  at  nine  or  ten  months,  upon  a  food 
appropriate  for  one  of  three  or  four  months.  If  this  is  done,  the  change 
can  be  made  without  causing  much  disturbance  (Fig.  34).  When  the 
infant  has  become  somewhat  accustomed  to  cow^s  milk  the  strength  of 
the  food  may  be  gradually  increased,  and  regular  gain  in  weight  will 
follow. 

MIXED  FEEDING. 

By  mixed  feeding  is  meant  a  combination  of  nursing  and  artificial 
feeding.  This  may  be  resorted  to  in  any  case  in  which  the  milk-supply 
of  the  mother  is  insufficient,  or  when  the  drain  upon  her  health  is  unduly 
great.  In  most  cases  it  is  better  than  entire  artificial  feeding,  and  there 
is  no  objection  to  combining  the  two;  but  before  allowing  a  mother 
partly  to  nurse  and  partly  to  feed  her  infant,  one  must  be  sure  that  the 
quality  of  the  milk  is  good.  This  is  to  be  determined  by  the  principles 
given  in  the  preceding  pages. 

It  is  well  from  the  very  outset  to  accustom  the  infant  to  take  one 
of  its  feedings,  or  at  least  to  take  water,  from  a  bottle  each  day.  In 
maternal  nursing,  the  occasional  feeding  which  is  usually  necessary,  be- 
comes then  an  easy  matter.  If  circumstances  make  it  desirable  to  relieve 
the  mother  of  night-nursing,  or  of  one  or  more  feedings  during  the  day, 
this  also  can  be  accomplished  without  difficulty.  If  the  child  is  being 
wet-nursed,  the  same  plan  is  advisable,  for  it  then  becomes  easy  to  put  an 
infant  upon  the  bottle  entirely  in  the  event  of  the  wet-nurse  leaving  sud- 
denly— ^a  not  uncommon  occurrence.  If  at  any  time  the  mother's  health 
begins  to  suffer,  she  should  be  relieved  of  two  or  more  nursings  a  day,  and 
the  bottle  substituted.  In  this  way  she  may  be  able  to  continue  lactation 
for  some  time  longer.  When,  however,  the  nursings  have  been  reduced 
to  only  two  or  three  daily,  the  milk  should  be  examined  frequently,  as  it 
is  apt  to  deteriorate  rapidly  in  quality.  Mixed  feeding  is  also  necessary 
in  many  cases  during  the  first  few  weeks,  while  the  mother's  milk  is  insuf- 
ficient in  consequence  of  anjrthing  which  has  retarded  convalescence  after 
parturition.  It  often  happens  that  the  milk  becomes  abundant  and  of 
good  quality  when  the  mother  is  well  enough  to  be  up  and  out  of  doors, 
although  it  was  previously  scanty  and  of  inferior  quality.  Two  or  three 
feedings  a  day  from  the  bottle  help  to  bridge  over  this  period  and  pre- 
vent the  child's  nutrition  from  suffering.  In  all  cases  of  mixed  feeding, 
the  food  should  be  the  same  as  when  the  child  is  fed  exclusively. 

ARTIFICIAL  FEEDING. 

There  are  several  fundamental  principles  regarding  which  nearly  the 
whole  scientific  world  is  agreed. 

1.  Woman's  milk  is  not  only  the  best,  it  is  the  ideal  infant-food. 
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Id  the  artificial  feeding  of  infanta,  eem*^  raOk  la  aefeded  ms  being 
the  odIj  milk  available  for  general  ose.  Althongfa  it  famishes  all  the 
coBititiieiita  required,  the;  are  not  present  in  the  proportions  suited  to 
jcmng  infanta,  and  the  constituents  axe  not  identical  with  thoee  in  wom- 
an*! milk*  Cow's  milk,  therefore,  can  not  be  fed  to  most  infanta  without 
some  changes.  These  changes  are  technically  known  as  the  Modifica- 
tion af  Cow's  Milk. 

Although  there  is  practical  agreement  among  writers  and  teachers 
regarding  the  foregoing  points^  there  still  exists  considerable  difference 
of  opinion  respecting  methods  of  adapting  cow's  milk  to  the  infantas 
digestion.  To  make  these  changes  properly  it  is  neoessaij  to  know 
in  the  first  place  what  are  the  exact  differences  between  cow's  milk  and 
woman's  milk;  and,  secondly,  to  devise  the  simplest  method  of  over- 
coming  them. 

The  earliest  milk  modification  was  simply  dilation  with  water  and 
the  addition  of  enough  cane-sugar  to  make  it  taste  like  breast-milk.  The 
only  change  made  with  the  age  of  the  child  was  simply  to  vary  the  amount 
of  water.  Instead  of  water  as  a  diluent  many  have  preferred  to  use 
gruels  made  from  different  cereals — oatmeal,  tarley,  arrowroot,  etc. — 
believing  that  thereby  the  casein  was  rendered  more  digestible.  Upon  such 
simple  modiBcations  as  these  many  children  have  done,  and  many  still  do, 
very  well,  when  the  matter  of  dilution  is  judiciously  managed.  But  it  is 
equally  true  that  very  many  do  not  do  well,  and  that  present  knowledge 
ontiblcH  tiH  to  do  Bomething  better.  There  are,  however,  circumstances 
where  anything  more  complex  is  impossible  in  the  way  of  milk  modifica- 
tion; then  only  should  the  old  methods  of  simple  dilution  be  employed. 

Later,  when  the  composition  of  woman's  milk  came  to  be  better  un- 
derstood, it  was  thought  that  all  that  was  necessary  in  modified  milk 
was  to  secure  the  exact  }>ercentages  of  fat,  proteids,  sugar,  and  salts 
which  exist  in  a  good  sample  of  woman's  milk,  and  that  this  would 
hr  the  best  pogsible  substitute  for  it.  Out  of  this  came  the  various  mix- 
tures of  milk,  cream,  sugar,  etc.,  which  aimed  to  reproduce,  according  to 
the  views  of  different  writers,  the  exact  proportions  of  woman's  milk. 

This  was  a  great  step  in  advance,  in  that  some  proper  relation  be- 
tween the  dilTertmt  food  constituents  was  maintained.  While  frequently 
successful,  such  formulas  often  failed  for  lack  of  flexibility.    The  food 
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was  the  same,  but  the  child  was  n(rt  always  the  same.  Furthermore^  the 
difference  in  the  digestibility  of  some  of  the  elements,  particularly  the 
proteids,  was  not  sufficiently  taken  into  account.  Experience  has  shown 
that  no  single  milk-formula  can  be  made  to  serve  as  a  substitute  for 
woman's  milk;  and  intelligent  students  of  the  problem  have  ceased  to 
search  for  one. 

The  central  thought  of  the  newer  method  of  modification — which 
may  very  properly  be  called  the  "  American  method  " — is  to  consider  the 
different  elements  of  the  food  separately  and  to  adapt  their  proportions 
to  the  child's  digestion.  Like  the  method  just  described,  it  is  based 
upon  the  percentage  composition  of  woman's  milk,  and  also  recognises 
that  there  is  a  difference  in  the  digestibility  of  cow's  milk  and  woman's 
milk,  particularly  of  the  proteids.  It  aims  to  discover  the  proper  propor- 
tions of  fat,  sugar,  and  proteids,  and  the  best  methods  of  gradational  in- 
crease for  healthy  infants  with  normal  digestion ;  and  also  to  discover 
for  those  with  abnormal  or  feeble  digestion,  the  combinations  best  suited 
to  the  individual  conditions.  Where  difficulty  exists  in  the  digestion  of 
milk,  it  is  usually  with  some  one  of  its  elements,  or  at  least  chiefly  with 
one.  In  such  a  condition,  instead  of  stopping  milk  entirely,  or  reducing 
the  proportion  of  all  the  elements  by  simply  diluting  the  food  still  fur- 
ther, that  one  alone  which  is  causing  the  disturbance  is  reduced. 

In  practice  there  is  necessary  an  easy  method  of  securing  the  usual 
percentages  which  experience  has  shown  to  be  best  for  healthy  infants, 
following  in  a  general  way  those  existing  in  woman's  milk — a  method, 
moreover,  which  can  readily  be  adapted  to  special  and  peculiar  condi- 
tions. In  brief,  the-  American,  or,  as  it  is  sometimes  called,  the  "  per- 
centage method  "  of  milk  modification  for  infant-feeding,  aims  at  some- 
thing which  is  definite,  exact,  and  at  the  same  time  flexible.  It  is  some- 
what more  complex  possibly  than  the  older  methods,  but  not  nearly  so 
difficult  as  may  at  first  appear.  In  practical  results,  however,  it  is  in 
my  judgment,  and  in  the  opinion  of  nearly  every  one  who  has  taken  the 
trouble  to  master  it,  a  very  great  step  in  advance.  By  this  method 
infant-feeding  has  been  placed  for  the  first  time  upon  a  scientific  basis. 
Percentages  are  simply  a  method  of  stating  definitely  just  what  we  are 
giving,  and  furnish  the  only  means  by  which  our  observations  can  be 
recorded  and  compared  with  those  of  others. 

For  the  fundamental  work  along  this  line  the  world  is  indebted  to 
Prof.  T.  M.  Rotch,  of  Harvard,  and  Mr.  G.  E.  Gordon,  of  the  Walker- 
Gordon  Laboratory  Company. 

Thb  Modification  of  Cow's  Milk  for  Healthy  Infants  during 
THB  First  Year. — ^By  the  modification  of  cow's  milk  is  meant  its  adap- 
tation to  the  purpose  of  infant-feeding.  It  is  desirable  to  consider  sepa- 
rately the  changes  required  by  healthy  infants  with  normal  digestion,  and 
those  required  by  infants  with  feeble  digestion,  or  those  suffering  from 
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more  or  less  iodigestion.  From  a  failure  to  make  this  distiDctioB,  much 
confusion  has  arisen  and  many  errors  have  crept  into  the  subject  of 
infant- feeding.  The  digestion  of  all  healthy  infants  is  very  much  alike^ 
and  they  can  all  be  fed  in  much  the  aame  way;  while,  on  the  contrary, 
the  variations  afforded  by  unhealthy  infants  are  almost  endless,  and 
each  ease  must  be  considered  by  itaelf.  If  it  is  only  healthy  infants 
that  can  be  fed  by  rule,  it  is  equally  true  that  if  fed  from  the  beginning 
by  proper  rules  most  infants  will  remain  healthy. 

When  cow's  milk  is  substituted  for  woman's  milk  the  differences  in 
chemical  composition  must  first  be  taken  into  account.  The  averages, 
based  upon  the  latest  and  most  reliable  analyses,  are  as  follows: 


Ooir'ji  milk,  awr- 

Pat 

700 

1-50 

0  20 

a?  30 

4*00 

Sugar , 

4*50 

Froteidfl 

350 

Sftlis 

0*711 

Water 

87*35 

100  00 

100*00 

Cow's  milk  has  thcreforo  an  excess  of  proteids  and  salts,  too  little  sugar, 
and  about  the  quantity  of  fat  re*juired.  There  must  al^o  be  considered 
the  bacteria  in  cow's  milk,  its  acid  reaction,  and  that  its  proteids,  and 
j)ossibly  the  fat,  are  more  difficult  of  digestion. 

Fat— The  averag*^  amount  of  the  fat  of  cow*s  milk  which  a  healthy 
infant  can  digest  varies  from  3  to  4  par  ccmt.  Beginning  with  a  slightly 
lower  amoimt,  it  can  u.^ually  be  made  2  per  cent  at  one  week ;  3  per  cent  at 
three  or  four  weeks ;  and  4  per  cent  at  four  or  five  months.  I  have  seldom 
found  it  advantageous  to  inerea!*e  the  fat  alcove  4  per  cent,  and  constantly 
see  serious  dLTangemont8  of  digestion  produced  by  the  use  of  higher  per- 
centages.* The  danger  of  disturbing  the  infant's  digestion  by  using  too 
high  fat  is  not  sufficiently  appreciated.  This  mistake  is  frequently  made 
whcii  rich  Jersey  milk  is  employed,  and  also  when  the  fat  percentage 
IB  steadily  raised  for  the  purpose  of  overcoming  chronic  constipation. 
There  are  many  liealthy  infants  w!io  can  not  digest  even  4  per  cent  of  fat 
at  any  time,  and  many  more  who  during  hot  weather  do  much  better 
when  a  reduction  to  3  or  3,5  per  cent  is  made.  No  modification  of  the 
fat  of  cow's  milk  is  pot^sible  except  in  the  amount.  There  seems  to  be 
no  difference  in  the  dige^itibility  of  gravity  and  centrifugal  cream.  Fresh- 
ncHs  is  a  very  important  consideration  in  all  extra  fat  added  to  milk; 
since  undoubtedly  the  fertnentathe  changes,  some  of  which  may  take 
place  in  the  fat  quite  early,  seriously  alTect  its  digestibility, 

*  Arclijves  of  PjrdifttricBf  J&auary,  IMS. 
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Sngar. — In  woman's  milk  the  percentage  of  sugar  is  remarkably 
constant  under  all  conditions — between  6  and  7  per  cent.  In  feeding 
cow's  milk  it  is  seldom  required  to  have  the  sugar  less  than  5  and 
neTer  more  than  7  per  cent.  This  is  the  simplest  part  of  the  modifi- 
cation. As  the  sugar  in  milk  is  simply  lactose  in  solution^  it  is  only 
necessary  to  calculate  the  amount  required  to  be  added  to  bring  this 
up  to  the  5;  6;  or  7  per  cent  desired.  The  milk  sugar  should  first  be 
dissolyed  in  boiling  water^  and,  when  it  contains  impurities,  filtered 
through  absorbent  cotton.  It  should  be  prepared  at  least  every  second 
day,  and  in  summer  daily.  It  is  more  rational  in  theory,  and  certainly 
better  in  practice,  to  use  milk  sugar  rather  than  cane  sugar,  since  the 
former  supplies  what  exists  in  woman's  milk.  It  should  be  distinctly 
understood  that  the  purpose  of  adding  sugar  to  milk  is  not  to  sweeten 
the  food,  but  to  furnish  the  proper  proportion  of  soluble  carbohy- 
drates necessary  for  the  infant's  nutrition.  When,  however,  good  milk 
sugar  can  not  be  obtained,  cane  sugar  may  be  substituted ;  the  amount 
added  must  be  but  little  more  than  half  that  of  milk  sugar  on  account  of 
its  sweeter  taste,  and  greater  liability  to  undergo  fermentation  in  the 
stomach. 

Proteidi. — The  modification  of  the  proteids  is  the  most  important 
change  necessary  in  cow's  milk,  for  it  is  the  proteids  which  give  most 
of  the  trouble  to  the  infant's  digestion.  Of  the  other  elements,  only 
the  amount  has  required  consideration;  but  in  the  proteids  there  are 
other  differences.  Woman's  milk  contains  more  lactalbumin  than  casein, 
while  cow's  milk  contains  about  five  times  as  much  casein  as  lactalbumin. 
Besides  this  difference  in  quantity  is  that  of  coagulability  in  the  infant's 
stomach.  The  firm  dense  coagulum  which  forms  with  cow's  milk  is 
greatly  lessened  by  diluting  the  milk,  but  does  not  disappear  altogether 
even  when  the  total  proteids  are  made  the  same  as  in  woman's  milk. 

Four  different  methods  have  been  proposed  for  modifying  the  pro- 
teids of  cow's  milk:  (1)  Reducing  the  proportion;  (2)  partially  pre- 
digesting  them  by  peptonizing;  (3)  separating  them,  by  removing  the 
casein  by  coagulation  with  rennet;  (4)  using  as  a  diluent,  instead  of 
water,  gruels  made  of  different  cereals— oatmeal,  barley,  arrowroot,  etc. 
— for  their  mechanical  effect  upon  the  coagulation  of  the  casein. 

For  healthy  infants  with  average  digestion,  reduction  in  the  quantity 
of  the  proteids  is  all  that  is  necessary ;  the  other  measures  will  be  con- 
sidered in  connection  with  Difficult  Cases  of  Feeding  (page  208). 
On  account  of  the  differences  mentioned,  it  is  not  enough  to  reduce  the 
proteids  to  the  average  present  in  woman's  milk — i.  e.,  1  -5  per  cent. 
During  the  early  months  the  percentage  should  be  much  less  than  this. 
I  have  obtained  the  best  results  by  making  the  proteids  for  the  first 
few  days  only  0  '33  or  0  '50  per  cent ;  then,  as  the  stomach  becomes  some- 
Irhat  accostomed  to  cow's  milk,  gradually  raising  the  proportion  until 
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before  the  end  of  one  month  the  cliild  is  usyally  taking  1  per  cent;  by 
the  end  of  the  second  or  third  months  1*5  per  cent;  and  by  the  end  of 
the  fourth  or  fifth  month,  2.  per  cent  proteids.  It  is  seldom  that  the 
total  quantity  of  proteids  present  in  cow's  milk  can  be  given  before  a 
child  h  a  year  old*  1  believe  the  secret  of  success  in  feeding  cow's  milk 
is  to  begin  with  the  proteids  so  low  as  not  to  disturb  the  infant's  diges* 
tion,  and  then  slowly  but  steadily  to  raise  the  quantity.  While  the 
infant's  stomach  was  not  intended  to  digest  cow's  milk,  but  woman's 
milk,  it  is  perfectly  certain  that  by  this  method  it  can  gradually  be 
trained  to  digest  cow's  milk  of  the  percentages  mentioned* 

Except  to  start  with  too  high  proteids  no  more  common  mistake  is 
made  than  to  continue  long  with  too  low  proteids.  Anaemia,  malnu- 
trition, and,  I  believe,  not  infrequently  sQurvy  are  seen  as  a  consequence 
of  this  practice.  The  gradual  increase  is  therefore  just  as  important 
as  the  low  beginning. 

Inorganic  Salts^—These  are  excessive  in  cow*8  milk,  and  nearly  to 
the  same  degree  as  the  proteids.  They  may  generally  be  calculated  as 
one-fifth  the  total  proteids.  No  separate  modification  of  the  salts  has 
thus  far  been  attempted.  When  the  proper  dilution  is  made  for  the 
proteids,  the  proportion  of  the  salts  will  be  nearly  correct,  except  during 
the  first  days  of  life. 

Heduction  in  the  proteids  and  inorganic  salts  of  cow*8  milk  is  effected 
by  dilution.  The  amount  of  reduction  obtained  by  the  different  dilu- 
tions is  shown  in  the  following  table: 


' 

milk. 

DUuted 
once. 

Diluted 
twice. 

DauttHi 

9  tlifit^s. 
0-87 

oie 

Diluted 

DHuted 

Diluted 

Proteids  ....,.,,.,♦ 

hiorf^iuiic  ^alU. , . . . 

8  50 
0*75 

1'75 
0-37 

1  IS 

0  70 
015 

0-50 
0  10 

0  35 
007 

Beaotion. — The  acidity  of  cow's  milk  may  be  overcome  by  the  addi- 
tion either  of  lime-water  or  bicarbonate  of  soda.  Of  the  former,  there  is 
required  about  one  ounce  to  each  twenty  ounces  of  the  food;  of  the 
latter,  about  one  grain  to  each  ounce  of  the  food.  For  very  young  in- 
fants it  is  often  desiruble  to  use  twice  as  much  of  each  one  of  these. 

Bacteria* — The^  are  always  present  in  cow*s  milk.  They  have  been 
already  com^idered. 

The  Observation  of  Cases  of  Infant  Feeding,— For  the  first  few  weeks 
it  is  e^isculial  that  the  pliysician  see  tiie  infant  every  few  days,  inspect  the 
stools,  hear  the  nurse^s  report,  and  see  how  his  directions  are  being  car* 
ried  out.  When  the  chihl  is  well  start tnl  and  has  l>egnn  to  gain  regularly 
in  weight,  a  weekly  visit  will  be  sufiicient.  Still  later  a  regular  weekly 
report  in  writing,  to  l)e  continued  up  to  the  seventh  or  eighth  month, 
may  be  all  that  is  required;  after  that  time  monthly  reports  are  usually 
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sufScient    My  plan  is  to  have  the  weekly  report  include  only  answers  to 
certain  questions — yIz.  : 

1.  Weight : gain  or  loss  since  last  report 

2.  Stools :  frequency  and  general  character. 

3.  Vomiting  or  r^urgitation — when?  and  how  much? 

4.  Flatulence  or  colic? 

5.  Appetite :  is  the  child  satisfied  ?    Does  he  leave  any  of  his  food  ? 
G.  Is  he  comfortable  and  good-natured? 

7.  How  much  does  he  sleep  ? 

8.  Date. 

9.  Date  of  last  report 

An  excellent  plan  is  to  furnish  the  patient  with  printed  forms  con- 
taining these  questions  to  be  filled  out  and  returned.  This  is  a  simple 
matter,  and  there  are  very  few  intelligent  mothers  who  will  be  imwilling 
to  co-operate  with  the  physician  to  this  extent.  With  information  re- 
garding the  points  indicated,  it  is  possible  for  the  physician  to  know 
pretty  accurately  how  the  case  is  doing,  what  changes,  if  any,  are  de- 
sirable in  the  food,  and  whether  he  ought  to  see  the  patient.  It  is  only 
by  some  systematic  method  of  observation  that  one  can  secure  the  best 
results  in  this  or  any  other  form  of  infant-feeding.  The  plan  just  de- 
scribed is  equally  useful  in  all  methods. 

Milk  Laboratoriei. — The  first  milk  laboratory  was  established  in 
Boston  by  the  Walker-Gordon  Company  in  1892;  one  in  New  York  in 
1893,  and  since  that  time  others  in  many  American  cities.  They  under- 
take to  furnish  "  modified  milk  "  of  any  desired  proportions,  upon  the 
prescription  of  physicians,  exactly  as  drugs  arc  dispensed  by  an  apothe- 
cary. The  elements  chiefly  used  by  the  Walker-CJordcm  laboratories 
are:  (1)  Cream  containing  16  per  cent  fat;  (2)  separated  milk,  from 
which  the  fat  has  been  removed  by  the  centrifugal  machine;  (3)  a 
standard  solution  of  milk  sugar,  20  per  cent  strength.  These  contain 
fat,  sugar,  and  proteids  in  the  following  proportions : 


Cream. 

Separated  mUk. 

SugAT  solution. 

Fat 

Percent. 

16.00 

4.00 

8.20 

Per  cent. 
0.13 
4.40 
4.00 

Percent. 

Stinr 

20  00 

Proteids 

By  combining  these  it  is  possible  to  vary  the  percentages  of  fat,  sii«rar, 
and  proteids  in  the  milk  to  almost  any  degree  desired,  and  to  do  this 
with  very  great  accuracy.  Ijately,  by  using  whey,  a  separate  modifica- 
tion of  the  proteids  has  been  accomplished;  so  that  within  certain  limits 
a  larger  proportion  of  lactalbumin  can  be  given.  The  liigliost  propor- 
tion of  lactalbumin  with  the  lowest  proportion  of  casein  can  be  given 
when  the  total  proteids  do  not  exceed  1.15  per  cent;  of  this,  .90  per 
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cent  may  be  lactalbtimin  and  .25  per  cent  casein-  The  alkalinity  is  usu- 
ally obtained  by  adding  lime-water  in  any  desired  amount.  The  labora- 
tory uses  either  gravity  or  centrifugal  cream,  as  preferred  by  physicians; 
it  al&o  adds,  when  requested,  gruels  of  wheat,  oats,  or  barley  of  any 
desired  strength;  and,  finally,  it  delivers  the  milk  raw,  or  heats  it  for 
sterilization  to  any  temperature  ordered  by  the  physician. 

The  food-supply  for  the  entire  day  is  delivered  each  morning  in  the 
bottles  from  which  it  is  to  be  fed.  The  empty  bottles  returned  are 
washed  and  sterilized  at  the  laboratory.  In  ordering  the  food  the  physi* 
eian  dimply  writes  for  the  percentages  of  fat^  sugar,  and  proteids  which 
he  desires,  together  with  the  number  of  feedings  for  twenty-four  hours 
and  the  quantity  for  each  feeding  in  the  following  form: 

9    Fat , 3  per  cent 

Sugar 6       " 

Proteids. .   .. 1       " 

Alkalinity,  lime-water., .....   , 5       ** 

Number  of  feedings , 8 

Amount  for  ea/.^h  feeding^ 4  ounces. 

Heat  to  155*  P.,  30  minutes. 

The  establishment  of  the  milk  laboratory  and  the  adoption  of  the 
percentage  method  of  milk  modification  have  been  a  great  step  in 
advance.  The  laboratory  does  not  feed  babies  directly  nor  does  it  pre- 
pare "a  food-';  it  works  only  with  plmician.-i,  and  simply  carries  out 
their  direciiuns  regardiog  the  preparation  of  the  milk.  Infant-feeding 
is  thus  put  upon  a  somewhat  ditfercnt  footing  than  heretofore.  It  is 
now  assumed  to  he  the  physician's  prerogative  to  direet,  taking  the 
matter  out  of  the  hands  of  the  mother  or  nurse,  who  have  done  moet 
of  it  in  the  past,  Tlxis.  of  course,  nece^ssitates  that  the  physician  liave 
a  certain  amount  of  familiarity  with  the  subject  of  feeding,  and  fur- 
thermore that  he  keep  in  toucli  w^ith  t!ie  progress  of  the  case;  which, 
moreover,  is  just  as  necessary  witli  iiny  otlier  form  of  feeding. 

Those  whose  knowledge  of  laboratory-feeding  consist*  only  in  the 
acquisition  of  a  few  formulas,  which  are  supposed  to  he  proper  for  the 
early,  middle,  or  late  pcriovl  of  infancy,  are  in  little  better  position  than 
one  w^ho  feeds  all  children  under  his  care  on  Dr.  A/s  or  Dr.  B.'s  "  mix- 
ture," or  upon  any  of  the  commercial  infant  fofjds.  The  results  will 
probably  be  about  the  same.  An  c<]ually  improper  way  of  using  the 
laboratory  is  that  of  those  physicians  who  know  nothing  of  milk  per- 
centages, and  care  less,  and  who  simply  write,  as  I  have  known  many 
to  do,  such  directions  as  the  following:  "Send  milk  suitable  for  a 
three-months-old  baby.''  In  these  ways  all  the  advantages  of  labora- 
tory-feeding are  missed  and  its  fundamental  principle  Tiolated,  which 
is  for  the  pliysician  to  prescribe  a  food  adapted  to  the  child's  digeatioB 
at  the  time.     Properly  used,  laboratory-feeding  has  some  very  obvious 


ARTIFICIAL  FEEDING.  187 

and  very  important  advantages.  The  ability  to  vary  the  different  con- 
stituents of  the  milk  separately,  and  at  will,  even  to  a  fraction  of  a  per 
cent,  has  already  been  mentioned ;  but  what  is  still  more  important,  the 
physician  can  be  sure  that  the  child  is  actually  getting  what  he  has 
ordered;  so  that  he  is  independent  of  the  ignorance,  carelessness,  or 
caprice  of  the  nurse,  who  otherwise  would  prepare  the  food.  Where 
milk  is  prepared  at  a  central  station  much  greater  care,  intelligence,  and 
accuracy  can  be  secured  than  are  obtainable  in  the  average  home.  As  the 
laboratory  company  has  direct  oversight  of  the  health,  care,  and  feed- 
ing of  the  cows,  and  the  handling  of  the  milk  from  the  time  it  leaves 
the  cow  till  it  reaches  the  nursery,  greater  cleanliness,  freshness,  and 
purity  are  secured  than  would  otherwise  be  possible. 

While  physicians  in  active  practice  are  able  to  calculate  percentages 
with  tolerable  accuracy  from  the  ordinary  materials  at  hand  for  the 
home  modification  of  milk,  this  is  a  subject  in  which  nearly  every  one 
experiences  at  first  considerable  difficulty,  and  the  laboratory  becomes  a 
great  saving  of  time  and  trouble. 

The  practical  advantages  of  laboratory-feeding  are  sufficiently  at- 
tested by  the  fact  that  laboratories  have  been  established  in  sixteen  of 
the  larger  cities  of  the  United  States  and  Canada,  and  have  received 
the  indorsement  of  the  great  body  of  the  most  intelligent  physicians  of 
the  country. 

The  objections  to  laboratory-feeding  are  mainly  three :  The  expense, 
from  forty  to  sixty  cents  a  day,  is  such  as  to  place  it  out  of  the  reach 
of  many  who  need  it  most.  This  must  ever  stand  in  the  way  of  its 
general  adoption.  The  second  objection  is,  I  think,  a  theoretical  one — 
viz.,  that  the  process  now  followed  of  separating  and  recombining  the 
milk  elements,  impairs  its  nutritive  properties  in  some  unexplained  way. 
This  is  supposed  to  take  place  in  the  emulsion  of  the  fat  as  a  result 
of  the  use  of  the  centrifuge  as  a  cream  separator.  Whatever  may  be  said 
against  the  use  of  laboratory  milk  on  this  ground,  may  be  urged  with 
equal  propriety  against  the  use  of  all  centrifugal  cream,  which  comprises 
most  of  the  cream  now  sold  in  our  cities.  Personally,  I  do  not  think 
this  objection  has  much  weight.  In  cases  with  difficult  fat  digestion  I 
have  repeatedly  tried  the  experiment  of  changing  from  centrifugal  to 
gravity  cream,  and  have  been  unable  to  see  any  appreciable  difference 
in  their  digestibility.  Others  have  had  the  same  experience.  The  third 
objection  to  laboratory-feeding  is  that  a  mother  or  nurse  can  not  use  it 
without  the  advice  and  direction  of  the  physician.  One  of  the  chief  rea- 
sons why  we  see  so  many  disastrous  results  with  artificial  feeding  is  that 
so  much  of  it  is  done  by  mothers  and  nurses  on  their  own  responsibility, 
their  advisers  being  their  friends  or  the  circulars  issued  by  manufac- 
turers of  the  commercial  infant-foods.  Successful  artificial  feeding  by 
any  method  requires,  for  the  first  few  months  at  least,  close  attention. 
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As  already  stated,  it  is  to  my  mind  one  of  the  great  advantages  of  the 
laboratory  method,  that  the  entire  control  of  the  quantity  and  quality 
of  the  food  is  kept  in  the  physician's  hands,  for  in  no  other  way  can  he 
be  held  responsible. 

The  milk  laboratory  is  only  an  instrument  or  agency  in  the  physi- 
cian's hands  for  carrying  out  his  own  ideas  in  infant-feeding,  and  the 
results  will  be  good  or  bad,  according  to  the  use  he  makes  of  it  Failures 
occur  at  times  with  this  as  with  all  other  methods  of  feeding.  My  own 
results  have  steadily  improved  each  year  as  I  have  come  to  understand 
more  clearly  the  indications  for  using  the  different  changes  in  the  milk 
which  the  laboratory  has  made  possible.  Many  of  the  finest  specimens 
of  physical  development  under  my  care  have  been  those  who  have  had 
for  the  first  year  practically  nothing  but  modified  milk  from  the  labora- 
tory; and  after  over  eight  years'  experience  with  laboratory-feeding  I 
am  more  than  ever  convinced  of  its  scientific  value  and  its  practical 
utility,  and  have,  therefore,  no  hesitation  in  placing  it,  when  intelli- 
gently used,  next  to  maternal  nursing.  As  a  general  guide  to  the  modi- 
fication of  milk  for  an  average  healthy  infant  the  following  table  is  in- 
troduced, showing  the  manner  in  which  the  changes  required  by  the  age 
and  development  of  the  child  are  made :  * 

Schedule  for  an  Average  HeaUhy  Infant,  showing  Percentages  of 
Fat,  Sugar,  and  Proteida,  and  the  Qtuintitiea. 


PBRCBNTAOB8  OF 

QUANTCTY  FOR  ONE 

No.  feed 

ingHinU 

hours. 

Fat. 

Sugar 

Pro- 
teids. 

Interval 

AOB. 

Ounces. 

Qrammes. 

by  day. 

Premature  infants 

First  to  fourth  day... 
Fifth  to  seventh  day . . 
Second  week 

1  00 
100 

1  50 

2  00 
2-50 

3  00 
800 
8-50 
8-50 
400 
400 

4  00 
400 

4  00 

5  00 

5  00 

6  00 
600 
6  00 

6  00 
700 

7  00 
7  00 
500 
5  00 
4  50 

0  25 
0  30 
0-50 
0  60 

0  80 
1-00 
1-25 
1-50 

1  75 
200 

2  50 

3  00 
3  50 

1  -  2 

2  -  2i 
2  -  3i 
2i-4 
3-5 
3i-  5i 
4-6 
5-8 
6-9 
7-9 
7  -10 

7-22 

30-45 

30-60 

60-75 

60-110 

75-125 

90-155 

110-170 

125-185 

155-250 

185-280 

220-280 

220-310 

12-18 
6-10 
10 
10 
10 

9 

8 

7 

7 

6 

5 

5 

5 

1-U  hoars. 
2-4      - 

2  " 

3  •• 

Third  week 

3      " 

Fourth  to  eighth  week 

Third  month  

Fourth  month 

Fifth  month 

2i    *• 
2i    « 
8      - 
8      " 

Sixth  to  tenth  month. 

Eleventh  month 

Twelfth  month 

Thirteenth  month.    .. 

3  - 

4  " 
4      *• 
4     - 

Home  Modification  of  Milk. — Inasmuch  as  milk  laboratories  are  as 
yet  inaccessible  to  the  great  body  of  the  profession,  the  problem  pre- 
sented is  how  the  advantages  of  the  laboratory  method  may  be  utilized 
where  milk  is  prepared  at  home.  No  plan  of  home  modification  yet 
proposed  secures  more  than  approximate  accuracy  in  the  percentages  of 


*  For  details  regarding  the  milk  laboratory,  see  Rotch,  Archives  of  PaBdiatricfli 
February,  1898. 
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fat,  sugar,  proteids,  etc.  Yet,  if  the  directions  given  below  are  carefully 
carried  out,  a  degree  of  accuracy  sufiBcient  for  all  practical  purposes  can 
be  secured.  The  physician  thus  can  not  only  know  the  percentages  he 
is  giving,  but  he  can  himself  readily  vary  them  within  the  range  usually 
required,  according  to  the  indications  presented.  The  thing  desired  is 
a  method  simple  enough  to  be  readily  grasped  by  the  average  mother 
or  nurse  who  is  to.  carry  out  the  physician's  directions.  The  method 
here  given  is  one  which  in  principle  I  have  followed  for  many  years ;  and 
I  have  found  little  di£Bculty  in  making  patients  understand  how  to  use 
it.  Several  other  methods  have  been  proposed,  which  have  their  merits ; 
all  require  a  little  study  to  enable  one  to  use  them  freely. 

The  requisites  for  success  in  the  home  modification  of  milk  are : 

1.  Good  raw  materials — ^the  freshest  and  cleanest  milk  obtainable. 

2.  Knowledge  on  the  part  of  the  physician  of  at  least  the  approxi- 
mate composition  of  thermilk  and  cream  used  in  the  home. 

3.  Directions  which  are  clear,  explicit,  and  in  writing,  that  they  may 
be  understood. 

4.  The  co-operation  of  an  intelligent  mother  or  nurse,  that  they  may 
be  properly  carried  out. 

The  formulas  given  in  the  table  (page  188)  may  be  roughly  grouped 
into  three  series:  (1)  Those  in  which  the  fat  is  three  times  the  pro- 
teids;  (2)  those  in  which  the  fat  is  twice  the  proteids;  (3) those  in 
which  the  two  are  nearly  equal.  In  practice  I  have  found  that  these 
include  all  that  are  ordinarily  required.  In  general,  the  first  series  is 
suited  to  normal  cases  during  the  first  period  of  infancy — i.  e.,  from 
birth  to  the  third  or  fourth  month;  the  second  series,  to  the  middle 
period  of  infancy — i.  e.,  from  the  third  or  fourth  to  the  ninth  or  tenth 
month ;  the  third  series,  to  the  later  period — i.  e.,  from  the  tenth  to  the 
twelfth  or  fourteenth  month. 

For  the  early  months, — For  this  period  it  is  desirable  that  th^  fat 
should  be  three  times  the  proteids,  or  the  usual  ratio  existing  in  good 
breast-milk.  The  easiest  way  to  arrive  at  this  would  seem  to  be,  first, 
to  secure  some  milk  or  milk  combination  containing  three  tirhes  as  much 
fat  as  proteids,  and  then  dilute  this  according  to  the  infant's  age  and 
digestion.  After  such  dilution  it  will  be  necessary  only  to  add  sugar 
and  lime-water  to  complete  the  modification.  This,  in  brief,  is  the  whole 
process. 

The  most  convenient  combination  for  dilution  in  the  early  months 
is  one  containing  10  per  cent  fat  and  3  -3  per  cent  proteids.  I  shall  call 
it  a  10-per-cent  milk,  and  refer  to  it  subsequently  as  the  primary  for- 
mula of  the  First  Series.  The  10-per-cent  milk  may  be  obtained  by 
removing  the  upper  portion  (see  Fig.  35)  from  a  quart  hottlo  of  milk,  a? 
deserilxHl  (pp.  150,  151).  This  method  will  answer  for  persons  who  ean 
obtain  milk  fresh  from  the  cow,  or  for  those  who  use  bottletl  milk,  pro- 
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vided  the  bottling  is  done  at  the  dairy  before  the  cream  fisea.  The  upper 
milk  may  be  taken  olf  with  a  siphon,  .^poon,  or  small  dipper  (Fig.  36) ; 
pouring  off  is,  not  so  accurate.     For  those  who  do  not  get  their  milk  as 


'TMIROA 

IO%rAT.> 


/UPPER 1 
HALF, 
7%  FAT, 


ALL. 
4%  FAT. 


Flo*  W.— The  percentage  at  fat  in  ditteruot  luyen*  of  iiiiik.     i<:.»iupar»;  pag«  140.) 

above  described,  the  additional  fat  can  be  secured  only  by  adding  cream 
to  the  milk.  To  secure  a  combination  containing  10  per  cent  fat,  equal 
parts  of  plain  milk  and  the  ordinary  ( 1  (i-per-cent )  cream  should  be  used. 
The  next  step  is  the  manner  and  degree  of  dilution  of  the  primary 
formula.    It  is  convenient  in  our  calculation  to  make  up  20  ounces  of 

the  food  at  a  time.  For  such  a  20-ounce 
mixture  it  is  seldom  necessary  to  use  less 
than  2  ounces  of  our  lO-per-eent  milk; 
this  is  weak  enough  for  a  newly  bom  in- 
fant. When  one  wishes  to  strengthen  the 
food  he  gradually  increases  the  amount  of 
the  10-|M?r  cent  milk,  1  ounce  at  a  time, 
making  it  successively  3  ounces,  4  ounces, 
r»  ounces,  6  ounces,  etc.,  in  a  20-ounoe 
mixture,  the  water,  of  course,  being  re- 
duced by  the  same  amount. 

These  mixtures  may  readily  be  trans- 
lated into  percentages  by  remembering 
that  the  percentage  of  fat  is  always  exact- 
hf  one  half  the  number  of  ounces  of  the 
lO-per-ctnt  milk  used  in  a  20'0unce  mis- 
ture.  Thus  using  3  ounces  will  give  us 
1  '5  per  cent  fat;  4  ounces,  2  per  cent  fat;  fi  ounces,  3  per  cent  fat,  etc» 
The  proteids  will  continue  to  be  in  every  instance  exactly  one-third  the 
fat,  as  in  the  primary  formula. 


Fia.  56,  —  ChApinV  dipper,  for  rt'mov- 
in^  the  upper  Inycm  of  milk. 
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The  amount  of  milk  sugar  needed  to  bring  this  up  to  the  percentage 
usually  required  (5.5  to  6.5)  is  1  ounce  in  each  20-ounce  mixture.  One 
may  obtain  from  a  druggist  a  box  holding  exactly  1  oimce  of  sugar,  or 
may  measure  in  a  tablespoon,  calculating  2^  even  tablespoonfuls  as  1 
ounce.  This  sugar  is  dissolved  in  the  water  used  for  diluting  the  milk. 
The  usual  proportion  of  lime-water  needed  is  5  per  cent,  or  1  ounce 
in  a  20-ounce  mixture;  this  may  be  easily  increased  to  any  desired  quan- 
tity.   The  foregoing  directions  may  be  expressed  in  the  following  table : 

flnt  SviM  of  VomnlM.— Fat  to  proteids,  8  : 1. 

Prifnary  Formula. — Ten-per-cent  milk  —or  fat  10  per  cent,  sugar  4.3  per  cent,  pro- 
teids  3.3  per  cent  Obtained  (1)  as  upper  portion  of  bottled  milk  (p.  151),  or  (2) 
equal  parts  milk  and  (Id-per-oent)  cream. 

Derived  FarmtdaSy  giving  Quantities  for  Twenty-ounce  Mixtures. 

t  Milk  sugar. . .     1  oz.  ^  Per  cent.        Per  cent.         Per  cent 

I.  \  Lime-water . .     1  oz.  [  with  2  oz.  of  lOjt  milk  =  fat  1*00,  sugar  5*50,  proteids  0*83. 

"  =  »*  1-50, 

"  =  "  2*00, 

"  =  "  2*50, 

"  =  "  800, 

"  =  "  8-50, 


I  Water,  q.  s.  to  20  oz. ! 


IL 
III. 
IV. 

V. 
VL 


8oz.  ' 
4oz.  ' 
5oz.  ' 
6oz.  ' 
7oz.  ' 


5*50, 

M 

0*50. 

600, 

ti 

0-66. 

6*00, 

U 

0-83. 

600, 

t« 

1*00. 

6*50, 

t( 

1*16. 

Making  more  than  a  20-ounce  mixture  will  be  found  very  simple  if 
we  calculate  for  25,  30,  35  ounces,  etc.  Thus  for  25  ounces  we  add  one- 
fourth  more  of  each  ingredient ;  for  30  ounces  one-half  more,  etc.  For 
25  ounces  of  II,  therefore,  the  exact  formula  would  be :  10-per-cent  milk, 
3J  ounces;  milk  sugar,  \\  ounces;  lime-water,  IJ  ounces;  water  q.  s.  to 
make  25  ounces — i.  e.,  20  ounces. 

Table  giving  in  a  Condensed  Form  the  Quantities  usually  required 
for  obtaining  the  different  Fat  Percentages. 


To  obtain  fai,  per  c«nt. . 
For  total  food,  ounces,. . . 
Tak^  IC^  iDilk,  ounces . . , 


^50 

1 


2 


1-5 

20 

8 


D      E 


2-5 

2^ 

6 


2-5 

m 

7 


2*75 
28 


n 


3*25 

36 
12 


M  I  K 


3-5 
37 

13 


4 
40 

16 


iVo/euis.— The  percentage  in  each  case  will  be  one-third  the  fat. 

Sugar, — One  ounce  in  20,  or  one  even  tablespoonful  in  8  ounces,  gives  5*5  per  cent 
for  the  lower  and  6*5  for  the  higher  formalas. 

lAme-waier, — One  part  to  20  of  the  food,  the  average  required. 

Water, — Enough  to  be  added  to  the  above  ingredients  to  bring  the  total  to  the 
mmber  of  ounces  specified ;  in  part  of  this  water  the  milk  sugar  is  dissolved.  Barley 
water  or  any  other  diluent  may  be  added  in  the  same  manner. 

For  example,  suppose  one  wishes  10  feedings  of  2J  ounces,  in  which 
the  fat  is  2  per  cent;  the  proteids,  being  always  one-third  the  fat,  will  be 
necessarily  0'66  per  cSni.    Referring  to  the  table,  column  E,  it  will  be 
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seen  that  to  make  25  ounces  of  foodj  5  ounces  of  the  lO-per-oent  milk  will 
be  needed.  Further,  there  will  be  required  IJ  ounces,  or  3  even  table- 
spoonfuls,  sugar,  and  H  ounces  lime-water.  The  full  formula  will  be; 
fat  %  sugar  6,  proteids  0  Gti,  lime-water  5  per  cent.  Or,  to  take  a  higher 
formula,  to  make  up  8  feedings  of  4  ounces,  containing  3  per  cent  fat; 
the  proteids,  being  always  one*third  the  fat,  will  be  necessarily  1  per 
cent.  Referring  to  the  table,  column  J,  one  finds  that  to  make  33 
ounces,  containing  3  per  cent  fat,  10  ounces  of  the  lO-per-ecnt  milk  will 
be  required,  using  which  we  will  have  1  ounce  of  food  to  spare ;  the  sugar 
will  be  4  tahlcspoonfuls,  or  If  ounces;  the  lime-water,  If  ounces.  The 
full  formula  will  be:  fat  3;  sugar  6;  proteids  1;  lime-water  5  per  cent. 

With  this  First  Series  of  formulas  a  healthy  infant  can  usually  be 
carried  along  from  birth  until  three  or  four  months  old,  the  increase  in 
the  strength  of  the  food  being  made  from  time  to  time  as  required. 
When  this  age  is  reached  and  the  fat  has  been  raised  to  3  or  3*5  per 
cent,  the  further  increase  should  be  made  chiefly  in  the  proteids,  gince 
the  fat  is  now  nearly  at  the  normal  limit.  To  secure  this  change  we 
require  a  di  lie  rent  primary  formula. 

For  the  middle  period  of  infancy, — This  extends  from  the  end  of 
the  third  or  fourth  to  the  end  of  the  ninth  or  tenth  month.  For  healthy 
children  it  is  desirable  during  this  period  that  the  fat  should  still  lie 
higher  than  the  proteids,  though  not  to  the  same  degree  as  in  the  early 
months.  The  best  results  are,  I  think,  obtained  when  the  fat  is  about 
twice  the  proteids.  This  corresponds  to  a  ricli  breast-milk.  Here,  as 
for  the  early  months,  we  first  obtain  a  combination,  or  primary  formula, 
in  which  the  fat  and  proteids  stand  in  the  relation  of  two  to  one,  and 
dilute  it  as  before,  adding  milk  sugar  and  limewater  to  complete  the 
modification. 

The  primary  formula  most  conveniently  obtained  for  this  purpose  is 
one  containing  7  per  cent  fat  and  3*5  per  cent  proteids,  or  a  7-per-cent 
tnilk.  This  we  may  get  by  removing  the  upper  portion  from  a  quart 
bottle  of  milk,  a^  descrilx'd  on  page  151.  Or  in  case  milk  and  cream 
are  used,  instead  of  this  upper  milk,  it  will  be  necessary  to  add  one 
part  ordinary  (IG-jxT-cent)  cream  to  three  parts  milk.  The  dilution  is 
accomplished  in  the  same  general  way  as  for  the  early  months.  Usually 
an  infant  is  carried  with  the  First  Series  up  to  formula  V  (fat,  3  per 
c*ent;  sugar,  6  per  c^nt;  proteids,  1  per  cent),  ohtained  by  us^ing  6  ounces 
of  top  milk  in  a  20-ounce  mixture.  Now  to  raise  the  proteids  w^e  pass  to  7 
ounces  in  a  20-ounce  mixture.  No.  V  of  the  Second  Scries  of  formulas, 
w^hich  can  be  successively  increased  to  8  ounces,  9  ounces,  10  ounces,  etc. 
in  a  *^0-oynce  mixture.  It  so  happens  in  making  the  change  from  one 
series  of  formulas  to  the  other  that  the  fat  is  at  first  somewltat  re- 
duced when  the  proteids  are  increased ;  this  is  not  essential  nor  impor- 
tant, and  occurs  only  in  tlie  first  formulas  uiKjd. 
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These  formulas  may  readily  be  translated  into  percentages  by  remem- 
bering that  the  percentage  of  fat  in  any  formula  is  exactly  seven-twenti- 
eths, or  about  one-third,  the  number  of  oimces  of  the  7-per-cent  milk  in  a 
20-ounce  mixture.  Thus  3  ounces  in  the  mixture  will  give  1  per  cent 
fat;  •  5  ounces  will  give  1.6  per  cent;  9  ounces  about  3  per  cent,  etc. 
In  the  following  table  these  directions  are  expressed : 

iMOBd  tarlM  «f  TonBolM. — Fat  to  proteids,  2  : 1. 

Primary  ^ormtiZa.— Seven-per-cent  milk— or  fat  7  per  cent,  sugar  4.40  per  cent, 
proteids  8JM)  per  cent  Obtained  (1)  as  upper  portion  of  bottled  milk  (p.  151),  or  (2) 
by  using  three  parts  milk  and  one  part  (16-per-cent)  cream. 

Derived  Formulas^  giving  Quantities  for  Twenty-ounce  Mixtures, 
1  oz.  * 
loz.! 


I  Milk  sugar. 
I.  \  Lime-water 

(  Water,  q.  a.  to  20  oz. 

II        a         u  u            «.    4^2.  '• 

III.  "         •*  "           •*    5  oz.  " 

IV.  "         **  •*           "    6  oz.  " 
V.      •*         ••  **           "    7oz.  " 

VI.      "         •*  "           "8  oz.  " 

VII.      •*         **  "           **    0  oz.  " 

VIIL      ^         •*  "           "  10  oz.  " 

I  Milk  sugar...  |oz.\ 

IX.  ]  Lime-water. .  1  oz.  V     *•  12  oz.  •• 
(  Water,  q.  s.  to  20  oz. ) 


Per  cent.       Per  cent.  Per  cent, 

with  8  oz.  of  1%  milk  =  fat  1*00,  sugar  5*50,  proteids  0*50. 


1-40, 

it 

5-75, 

« 

0-70. 

1-75, 

i» 

6-00, 

(t 

0-87. 

2-10, 

" 

6-00, 

(( 

1-05. 

2-50, 

tt 

6-50. 

i( 

1-25. 

2-80, 

(( 

6  50, 

»» 

1-40. 

815, 

ii 

7-00, 

t( 

1-55. 

8-50, 

u 

7-00, 

ii 

1-75. 

4-00, 


7-00, 


200. 


In  the  above  table  are  given  the  formulas  containing  the  very  low 
percentages  of  fat  and  proteids,  although  with  healthy  children  we  sel- 
dom use  any  which  are  lower  than  V.  The  others  are  convenient  in 
disturbances  of  digestion  where  a  lower  fat  than  usual  is  desired.  From 
V  we  may  increase  quite  rapidly  to  VI  and  VII;  VIII  or  IX  may 
usually  be  continued  for  several  months,  until  the  infant  is  ten  or  eleven 
months  old. 

With  these,  as  with  the  First  Series,  if  more  than  20  ounces  are  re- 
quired, we  may  make  25,  30,  or  40  ounces  by  using  of  each  ingredient 
one-quarter  more,  one-half  more,  or  twice  as  much. 

TcMe  giving  in  a  Condensed  Form  the  Quantities  usually  required 
for  obtaining  the  different  Fat  Percentages. 


TAfAittiti  fat,  per  c«>fit 
9f»  tutol  food,  ou  n  t?es 
Tak«  7y  milk,  ounces 


A 

B 

c 

D 

E 

^ 

O 

H 

1 

J 

K 

L 

M 

1 

1 

1-4 

1-8 

2 

2  "33 

2-75 

2-75 

3  t 

3-5 

3^5 

4 

4 

20 

80 

80 

30 

83 

36 

30 

40 

40 

40 

44 

44 

48 

3 

4 

§ 

a 

10 

12 

14 

16 

\% 

20 

22 

25 

28 

*  To  obtain  the  exact  fat  percentage  take  one-third  the  number  of  ounces  of  top 
milk  in  a  20-onnoe  mixture  and  add  0*15  to  the  result  This  small  error  may  in  prac- 
tioe  be  diar^;acd«d. 
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ProUidn, — I'he  percentage  in  each  case  will  be  one-half  the  faL 

Sugar.— Que  ounce  in  20^  or  1  even  tablespoon ful  in  H  ounces,  until  the  food 

becomes  hulf  uiilk ;  after  that  I  ounee  in  25,  or  1  even  t4ibles|X)onful  to  each  10 

ounces*  of  the  food,  will  give  the  pro]>er  ainounL 

LiVne-uYi/er.— Usually  in  the  proportion  of  1  part  to  20  of  the  total  food 

Water  or  other  diluent, — Enough  to  be  added,   after  the  above  ingredients,  to 

bring  the  total  to  the  number  of  ounces  speeiQf^ ;  in  patt  of  this  the  sugar  is  dJ5- 

aolved. 

Fur  the  latter  pari  of  the  first  year, — At  this  time  a  further  increase 
in  the  proteiils  may  bo  matle  until  the  chiltl  is  gradually  brought  to  take 
whok*  milk.  Fur  uiaking  such  changes  we  find  a  third  series  of  niodi- 
ficatioBs  useful*  formulas  in  which  the  fat  and  proteids  arc  nearly  equal. 
This  is  accomplished  by  using  plain  milk  and  diluting  it,  adding  lime- 
water  and  milk  sugar.  The  exact  perct*ntages  of  fat  and  proteids  ob- 
tained with  the  various  dilutions  of  milk,  and  the  amount  of  sugar  neces- 
sary to  bring  tliis  up  to  the  desired  quantity,  are  shown  in  the  table 
below.  The  sugar  during  the  hitter  part  of  the  period  is  reduced  for 
the  reason  that  at  this  age  the  chihi  is  already  taking  a  considerable  part 
of  his  carlw hydrates  in  the  form  of  starch. 


Third  Beriei  of  Farmulai.— Fat  to  proteiils,  8  :  7. 

l^imary  FtinHnia.-^VMxx  milk:  Fii!  4  per  cent,  sugar  4>5  per  cent,  proteids  3^ 
per  cent     (When  using  Jersey  or  Alderney  milk  add  one- fourth  water). 

Derived  Formulas,  giving  Quantities  for  Twenty-ounce  Mixtures. 

1  oz, 


!Milk  sugar. , .  1  oz.\ 
Li  me*  water. .  1  nz.  [> 
Water,  ti.  s,  to  20  oz. ) 


IHir  cent.       Per  oeot.         Per  cent 
with  5  oz.  plain  milk  =  fat  100,  sugar  <J'00,  proteids  0'87, 
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t  Milk  sugar. , .     4  oz.  \ 
V. ■!  Lime-water,.     1  oz.  ► 
I  Water,  q.  a,  to  20  oz. 
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From  formula  IX  of  the  Second  Series  a  child  can  generally  pass 
to  V  of  the  Third  Series,  then  successively  to  VI  and  VII,  and  from 
this  to  plain  milk  without  any  mndificfltion. 

General  Rules  for  varying  Milk  Percentages. — ^We  have  already  indi- 
cated the  formulas  most  used  in  la l>oratorv- feeding,  and  subsequently 
have  shown  how  approximately  the  same  formulas  can  be  derived  when 
milk  is  prepared  at  home.  The  next  question  is  how  to  use  the  formulas 
we  have  obtained,  A  theoretical  schedule  for  feeding  a  healthy  infant 
from  birth  by  the  laboratory  method  is  gt\^en  on  page  188.  Using  the 
method  of  home  modification  described,  to  follow^  the  same  general 
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^H  adiedule  we  would  begin  with  formula  I  of  the  First  Series,  or  fat  1  per               h 
^Beent,  sugar  5*50  per  centj  proteids  0*33  per  cent;  gradually  increase              ^| 
^Bto  V  or  VI  of  the  same  series;  pass  then  to  V  or  YI  of  the  Second              ^| 
^H  Series,  increasing  gradually  to  IX ;  then  passing  to  V  or  VI  of  the  Third               ^M 
^HSerie-Sy  frora  which  an  increase  is  made  to  VII,  and  then  to  whole  milk",               ^H 
^H  The  temporary  lowering  of  the  fat,  which  occurs  when  we  pass  from  one              ^H 
^■series  of  formulas  to  the  next  for  the  purpose  of  raising  the  proteids,  is,        .^^^| 
^■as  already  stated,  not  essential  nor  important.                                                 ^^^Ii 
^^        Feeding  6y  schedule, — It  is  impossible  to  indicate  in  a  schedule  any-         ^^^B 
^^  thing  more  than  the  general  rate  of  increase.     It  does  not  follow  because              ^H 
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1         Fi^  f7« — Wdjht  curve  of  bottle-fed  infant  fi!>r  flret  six  months,     llfavy  line  that  of  patient; 
1                llfbt  li&«,  the  DomuU  «vurii((e.    S*ujall  chiM,  not  purticulariy  vijforoim^  oever  put  to  the 
1                 t>ro—C;  feediQ^  b«|niii  on  th«  B«cotid  day  fr<ini  the  milk  laboratory.     Formula    Fat  1  per 
^^^         Mrtittiigar  5  per  cvnt,  proteida  0-S3  per'ot^nt;  at  five  week's  takiniir  f^t  3  per  cent,  su^ar 
^^B        €  |>«r  eent»  prot«id«  1  per  cent;  at  five  iiioritha,  taking;  fat  4  per  cent,  ^ugar  7  p^r  cent,  prt>- 
^^f         teida  S  per  o«Dt;  not  tbu  alighteM  discomfort  or  anj  nymptom  of  indigeatioti  duricig  tha 
^^         wnta*  period.     Weight  at  twelve  moothe^  31  pouoda,  8  ouneee, 

1       tn  infant  is  two  months  old  that  he  should  be  given  certain  percentages,                     ] 
^H  *Q^  certain  others  because  he  is  three  months  old.     How  rapidly  the                    < 
^^•tiVOgth  of  the  food  is  increased  must  always  depend  upon  the  indi?id-                     | 
1       Qal  child.     One  who  is  large  and  robust  and  has  a  sitrong  digestion,  may 
^_^At  four  months  be  a  month  or  two  ahead  of  the  average ;  and  a  small                    f 
^BchtU,  with  rather  feeble  dij^^stion,  may  be  as  much  behind ;  but  the  same                    1 
^HgTsdjitional  steps  of  increase  may  be  advantageously  followed  with  all. 
^"  Ko  schedule,  therefore,  can  be  followed  w^th  absolute  regularity.    To 
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follow  any  one  too  closely  is  to  violate  the  central  principle  of  percent- 
age feeding,  which  is  to  adapt  the  milk  to  the  child's  digestion  at  the 
time,  A  schedule  is  Lnlendcd  rather  as  a  general  guide,  showing  the 
method  according  to  which  the  gradations  of  the  food  may  best  be  made 
in  health.  The  one  given  represents  the  average  proportions  which 
in  my  experience  have  sueeeeded  best  with  children  of  normal  diges- 
tion. 

The  principles  miderlying  the  schedule  given  must  be  xmderstood  if 
it  is  to  be  rightly  applied.  In  the  First  Series  the  ratio  of  fat  and  pro- 
teids  is  three  to  one,  or  about  that  of  breast-milk,  I  think  I  have  ob- 
tained better  results  with  most  cases  by  maintaining  this  ratio  during 
the  early  months,  making  the  proportion  of  the  fat  as  well  as  that  of 
the  proteids  low  during  the  early  weeks.  We  must  start  with  low  per- 
centages, and  I  believe  that  1  per  cent  of  fat  and  0*33  i>er  cent  of  pro- 
teids are  not  too  low  for  the  first  two  or  three  days  of  Hfe  (Fig.  37). 
But  it  is  a  serious  mistake  to  continue  with  low  percentages.  We  increase 
the  power  of  digestion  by  gradually  increasing  the  work  the  organs  are 
given  to  do,  not  by  giving  them  very  little  to  do.  In  effect,  the  latter  is 
like  the  continued  use  of  predig*^sted  foods.  Because  of  the  slight  dis- 
comfort or  disturlianee  which  is  apt  to  follow  an  inert^ase  in  the  percent- 
ages, the  physician  is  ofttimes  inclined  to  go  back  to  the  weaker  formula; 
while  if  the  stronger  is  continued  the  cliild  very  soon  becomes  accus- 
tomed to  the  higher  percentages,  and  quite  equal  to  digesting  thera; 
the  only  essential  is  that  the  increase  is  not  made  too  rapidly.  Properly 
managed,  the  organs  of  an  average  infant  can  be  trained  to  digest  3*5 
per  cent  fat  and  1  -5  per  cent  proteids  at  the  end  of  three  months,  and 
4  per  cent  fat  and  2  per  cent  proteids  at  five  or  six  months. 

Indications  for  incrmsmg  fke  food. — ^With  all  infants  it  is  best  to 
increase  the  food  very  gradually.  Abrupt  increases  are  very  likely  to 
derange  the  organs  of  digestion.  The  successive  formulas  of  the  sched- 
ule indicate  the  steps  by  which  the  strength  of  the  food  is  increased.  In 
increasing  the  quantity,  it  is  seldom  wise  to  do  more  than  add  half  an 
ounce  to  each  feeding;  and  often  a  fourth  of  an  ounce  is  lx?tter.  The 
best  general  rule  that  can  lie  given  is  to  increase  the  food  when  the  child 
is  unsatisfied  or  not  gaining  in  weight,  hut  is  digesting  well.  During 
the  early  weeks  both  the  quantity  and  the  strength  of  the  food  must 
be  increased  every  few  days.  It  may  be  difficult  to  tell  which  of  these 
is  best  to  do.  *I  have  found  it  well  to  alternate ;  thus  when  the  infant 
demanded  more  food,  first  increasing  the  quantity;  then,  after  a  few 
days,  if  still  unsatisfied,  increasing  the  strength;  the  next  time  increas- 
ing  the  quantity  again,  etc.  In  this  way  will  be  avoided  the  error  into 
which  mothers  and  nurses  so  often  fall,  who  adopt  a  single  formula 
and  keep  on  simply  increasing  the  quantity  indefinitely  whenever  the 
child  is  unsatisfied.    I  have  repeatedly  seen  infants  of  two  or  threo 
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months  taking  as  much  as  7  or  8  otmces  every  two  hours,  and  even  then 
crying  from  hunger.  After  a  daily  total  of  35  to  38  ounces  is  reached, 
as  happens  with  most  infants  by  the  fourth  month,  the  increase  in  the 
food  should  be  chiefly  in  Btrengtii ;  for  the  same  child  at  eight  months 
will  rarely  require  more  than  40  to  48  ounces. 

While  the  child's  weight  is  an  important  guide  in  directing  the  feed- 
ing, it  is  a  mistake  to  be  influenced  by  it  alone  during  the  first  two  or 
three  weeks  in  infants  artificially  fed  from  birth.  Very  low  percentages 
are  necessary  until  a  child  has  become  somewhat  accustomed  to  the 

^iood.  While  taking  such  low  percentages  no  material  gain  in  weight  is 
to  be  expected.  However,  if  there  is  no  vomiting  or  colic,  if  the  child 
is  entirely  comfortable  and  sleeps  most  of  the  time,  and  if  the  stools  are 

Igjadually  assuming  a  healthy  colour  and  normal  odour,  conditions  may 
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tte  considered  entirely  satisfactory.    The  food  may  be  steadily  strength- 
f«lied  with  the  demands  of  the  child's  appetite,  and  soon  the  increase  in 
^Wei^bt  rill  lje;jin*  and  when  once  begun  it  will  be  continuous.     But  noth- 
ing ift  t*asier  than  to  derange  the  organs  during  the  firet  weeks  by  too 
ih  p<Trentagei5»  and  such  disturbances,  even  though  they  appear  trivial, 
continue  for  many  weeks  (Fig.  38).   The  closest  attention  is  re- 
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quired  for  the  first  few  weeks;  for  if  well  started,  subsequent  progresi 
becomes  an  easy  matter;  but  if  badly  started,  there  will  be  trouble  most 
of  the  time. 

At  weaning,  or  with  a  child  who  has  previously  had  no  cow*8  roilk, 
one  rau8t  begin,  even  in  the  case  of  oiie  whose  digestion  seems  quite 
normal,  with  percentages  considerably  lower  than  the  age  and  weight 
would  appear  to  require.  At  three  months  it  is  better  to  begin  with 
the  proportions  ordinarily  taken  by  a  bottle-fed  infant  at  three 
weeks;  or  at  nine  months  with  thoi&e  usually  taken  by  one  of  two  of 
three  numthj5,  making  the  increase  in  strength  just  as  rapidly  as  the 
condition  of  the  digestive  organs  warrants.  A  stationary  weight  for  a 
week  or  two,  or  even  a  loss  of  a  few  ounces,  is  of  no  importance,  pro- 
vided the  change  in  diet  can  be  effected  without  deranging  digestion^ 
for  as  soon  as  a  child  becomes  somewhat  accustomed  to  cow's  milk 
tlie  percentages  can  !)e  raised,  and  progress  is  assured  (Fig,  34), 
page  178). 

When  a  child  is  taken  from  some  other  diet,  or  some  other  milk 
formula,  and  put  upon  one  of  the  foregoing  series,  the  physician  may 
be  at  a  loss  where  in  the  schedule  to  begin;  especially  since  most  such 
changes  in  diet  are  made  because  the  child  is  not  thriving  or  is  suffering 
from  some  evident  symptoms  of  indigestion.  In  such  cases  we  must 
get  out  of  our  minds  the  notion  that  food  can  be  ordered  by  the  child's 
age  or  even  by  its  weight,  although  both  must  be  taken  into  account. 
The  essential  thing  is  the  condition  of  the  digestive  organs,  and  unless 
this  is  carefully  considered,  failure  is  almost  inevitable.  To  decide  as 
to  proportions  best  to  use  one  must  know,  besides  the  age  and  weight, 
the  previous  gain  or  los^,  character  and  quantity  of  the  food  which  has 
been  taken,  the  appetite,  the  number  and  nature  of  the  stools,  and  also 
whether  any  such  symptoms  are  present  as  vomiting  or  regurgitation, 
co!ic,  constipation,  fretfulness,  discomfort,  or  disturbed  sleep.  Nothing 
but  pcrt^onal  experience  will  enable  one  to  judge  aright  as  to  the 
combination  best  suited  to  the  existing  conditions.  In  any  case 
the  first  prescription  must  be  an  experiment.  It  is  always  wise  to 
begin  with  lower  percentages  and  smaller  quantities  than  the  average, 
and  watch  the  effect,  making  subsequent  changes  according  to  symp- 
toms. 

A  caution  is  necessary  against  changing  the  formula  too  frequently. 
It  is  not  possible  to  modify  the  milk  in  such  a  way  as  to  relieve  every 
transient  discomfort  or  disturbance  an  infant  may  have.  Nurses  are 
usually  ready  to  ascribe  every  trivial  symptom  to  the  food,  particularly 
if  they  have  strong  opinions  of  their  own  upon  the  subject  of  feeding, 
and  are  not  in  full  sympathy  with  modern  ideas  of  milk  modification. 
Very  often  the  cause  is  outside  of  the  food  and  even  of  the  oi^ans  of 
digestion.    (See  Fig.  39,  page  20t> ).  Unless  some  very  definite  symptoma 
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©f  indigestion,  euch  as  severt;  colic,  vomitings  etc,  are  produced  by  the 
'ormula  ordered,  it  is  usually  better  to  contiuue  with  it  at  least  two 
ys,  as  it  ia  hardly  possible  in  a  shorter  time  to  determine  what  the 
^child's  digestive  organs  are  capable  of  doing.  For  slight  disturbances  of 
a  transient  nature  it  is  usually  enough  to  dilute  the  food  for  a  day  or 
more;  just  before  the  bottle  is  given,  one  ounce  or  more  of  milk  may  be 
ured  off  and  replaced  by  boiled  water. 

Special  Modifications  to  meet  Particular  Symptoms. — There  are  few 
fanta  whose  digestion  remains  perfectly  normal  throughout  the  first 
ar.     Changes  are  from  time  to  time  necessary,  even  in  the  most 
«lthy,  to  meet  special  symptoms  which  may  arise,  or  to  adapt  the  milk 
the  peculiarities  of  the  individual  child.  The  exact  indications  accord- 
g  to  which  the  j^ereentages  of  fat,  sugar,  or  proteids,  the  quantity  of 
,  and  the  frequency  of  feeding,  are  to  be  varied  are  by  no  means  fully 
letennined.     This  requires  close  observation  by  the  physician  and  a 
Study  of  each  individual  case,  and  constitutes  the  most  difficult  part  of 
the  problem  of  infant- feeding. 

Many  of  these  special  symptoms  are  disturbances  of  a  minor  eliar- 
V  not  so  serious  as  to  make  one  regard  the  child  as  ill,  but  often 
raistent,  most  troublesome,  and  quite  enough  to  prevent  regular  and 
idy  progress  in  weight  and  development.    They  are  usually  the  result 
t  some  previous  mistake  in  the  composition  of  the  food.     Most  of  the 
neral  rules  here  given  apply  equally  well  to  more  aggravated  condi- 
,  which  would  be  regarded  as  patliological. 
Yomiiin^. — If  considerable  quantities  are  ejected  almost  immediate- 
ly lifter  feeding,  it  is  usually  because  too  much  food  has  been  given. 
Other  causes  nmst  be  considered  also — i.  e.,  the  food  may  he  too  rapidly 
n«  the  child  may  be  moved  about  too  much,  the  alRlominal  bands 
lay  be  too  tight,  etc.     The  frequent  regurgitation,  often  one  or  two 
lOurs  after  feeding,  of  sour,  curdled  milk  or  a  watery  fluid,  is  usually 
n  indication  that  the  proportion  of  fat  is  too  high.     With  many  in- 
nt«  this  symptom  becomes  almost  constant,  and  after  a  time  this 
ipiitin^  *'  is  associated  with  more  active  vomiting*  often  of  considerable 
ititiefi  of  mucus.    The  first  indication  is,  therefore,  to  reduce  the  fat, 
hich  may  be  accomplished  by  changing  from  a  formula  of  the  First 
Series*  to  the  one  of  the  Second  Series  in  which  the  sugar  and  proteids 
are  the  name,  but  tlie  fat  lower;  or  if  a  stifl  lower  fat  is  desired,  to  a 
f  riding  formula  of  the  Third  Series,    Other  modifications  of  the 

n  .  '  !ch  are  sometimes  helpful  are  to  use  double  the  amount  of  lime- 
water,  making  this  10  per  cent,  or  2  ounces,  in  each  20-ounce  mixture, 
Still  another  is  a  reduction  of  the  sugar.  It  is  also  important  that  the 
food  be  taken  slowly,  that  the  child  be  kept  perfectly  quiet  after  feeding, 
and  usually  that  the  intervals  of  feeding  be  longer  ttxan  in  the  case  of 
dig^satton. 
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Constiimtion, — This  probabl}^  gives  physicians  more  trouble  than  anj 
other  symptom  in  connection  with  artifteial  feeding.  Much  of  this  can 
be  prevented  or  overcome  by  proper  management.  Mothers  and  physi- 
cians often  ex|>ect  that  the  bottle-fed  baby  will  have  during  its  first 
month  or  two,  t!ie  two  or  three  large  stools  daily  to  which  they  have 
been  accustomed  in  healthy  breast-fed  infants.  Not  finding  these,  but 
instead  only  one  movement  a  day,  and  that  small  and  sometimes  dr}% 
they  at  onee  resort  to  laxatives  or  eneinata,  and  by  their  use  really  cause 
mncli  of  the  trouble  they  are  seeking  to  remove.  During  the  S^t  few 
weeks,  if  the  percentages  are  low%  as  I  believe  they  should  be,  there  is 
oftt  n  a  species  of  constipation  present  which  is  simply  the  result  of  the 
small  food-residue  in  the  intestine,  due  to  the  low  total  solids  of  the  milk 
given.  The  bowels  usually  move  naturally  every  day,  sometimes  even 
twice  a  day;  but  the  stools  are  small,  dry,  often  only  detached  masses, 
instead  of  a  smooth,  pasty  discharge.  Unless  there  is  associated  very 
manifest  discomfort  on  the  part  of  the  child,  such  a  condition  should 
be  disregarded,  especially  if  the  odour  and  colour  of  the  discharges  are 
nearly  normal.  After  a  few  days,  as  the  proportions  of  both  the  pro- 
teids  and  the  fat  are  gradually  increased  along  the  general  lines  of  the 
schedule,  this  form  of  constipation  passes  away.  On  the  other  hand,  if 
the  physician  tries  to  remedy  it  by  rapidly  raising  only  the  fat,  as  is  often 
done,  to  4  per  cent  or  even  higher,  the  constipation  is  rarely  over- 
come, but  there  is  frequently  produced  a  serious  disturbance  both  of  the 
stomach  and  the  intestines.  It  is  just  in  this  way  that  many  infants  are 
so  unnecessarily  upset  while  being  fed  from  the  milk  laboratories,  since 
it  is  very  easy  under  such  circumstances  to  raise  the  fat  1  or  2  per  cent- 
In  this  manner  disturbances  of  digestion  are  caused  which,  though  not 
serious,  frequently  continue  for  several  weeks,  and  prevent  a  normiil 
gain  in  weight  for  even  a  longer  period.  With  early  constipation,  there- 
fore, it  is  usually  better  gradually  to  increase  both  fat  and  proteida; 
but  the  very  high  fats  often  used  in  the  early  weeks  are  particularly 
likely,  as  already  stated,  to  lead  to  habitual  vomiting.  Personally, 
I  have  found  that  anything  higher  than  3  per  cent  fat  during  the 
first  four  or  five  weeks  almost  always  works  badly ;  that  over  4  per 
cent  at  any  time  during  the  first  year  can  seldom  he  long  continued 
without  disturbing  digestion;  and  that,  if  constipation  persists  with 
these  percentages,  something  else  should  be  done  rather  than  raise 
the  fat. 

Colic. — The  habitual  colic  of  early  infancy  is  almost  invariably  due 
to  too  high  proteids,  and  rarely  occurs  when  percentages  as  low  as  those 
above  advised  are  given. 

Curds  in  the  siooh. — The  appearance  of  curds  in  the  stools  is  due 
to  the  same  cause  as  habitual  colic,  and  is  usually  associated  with  it. 
The  curds  generally  appear  as  white  masses  or  lumps;  sometimes  thcj 
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are  gray  or  green^  coated  with  mucus^  and  expelled  with  effort.  Colic, 
CQrds  in  the  stools,  and  constipation  are  a  frequent  combination,  and 
are  usually  due  to  too  high  proteids  or  to  inability  to  digest  the  pro- 
teids  given,  even  though  the  percentage  is  not  high.  This  subject  is 
more  fully  discussed  in  connection  with  Difficult  Cases  of  Feeding  (page 
208). 

Loose,  green,  or  yellowish-green  stools  of  a  sour  odour. — These  are 
sometimes  due  to  too  high  a  percentage  of  sugar,  but  more  often,  I  think, 
to  an  excess  of  fat.  The  number  of  stools  is  usually  from  two  to  five 
daily.  In  appearance  the  stools  resemble  thin  scrambled  eggs.  The 
small  yellowish  masses  are  often  mistaken  for  curds.  Stools  such  as 
those  described  are  often  seen  in  nursing  infants  as  well  as  in  those 
artificially  fed,  and  the  condition  is  nbt  incompatible  with  steady  and 
regular  gain  in  weight.  After  it  has  persisted  any  length  of  time  mucus 
is  regularly  present,  and  an  intractable  intestinal  catarrh  may  be  pro- 
duced. 

Large,  dry,  white  or  gray  stools, — These  are  often  smooth,  and  are 
generally  due  to  an  excess  of  fat.  They  have  usually  a  peculiarly  foul 
odour,  owing  to  the  presence  of  fatty  acids ;  and  may  be  distinguished 
from  curds  by  their  solubility  in  ether,  and  their  burning  readily  with 
the  odour  of  butter. 

The  ApparatuB  required  for  the  Preparation  of  Milk  at  Home. — 
This  includes  an  8-ounce  glass  graduate,  a  glass  or  agate  funnel,  a  cream 
dipper,  a  pitcher  for  mixing  food,  feeding-bottles,  a  tall  cup  for  warm- 
ing the  food,  a  small  ice-box,  preferably  of  wood,  and  a  sterilizer.  Other 
articles  needed  are  lime-water,  boiled  water  fresh  every  day,  milk  sugar, 
rubber  nipples,  absorbent  cotton,  bottle-brushes,  borax  or  boric  acid,  bi- 
carbonate of  soda,  and  an  alcohol  lamp,  or  better,  if  gas  is  available, 
a  Bunsen  burner,  which  should  stand  upon  a  zinc-covered  table  in  a 
room  adjoining  the  nursery.  The  best  style  of  bottle  is  that  which 
can  be  most  readily  cleaned.  The  graduated  cylindrical  bottles  with 
wide  mouths  are  to  be  preferred.  On  no  account  should  bottles  with 
any  complicated  apparatus  be  allowed.  The  best  nipples  are  those  of 
plain  black  rubber,  which  slip  over  the  neck  of  the  bottle,  and  are  not 
so  thick  as  to  prevent  their  being  turned  inside  out  for  cleansing. 
Those  with  a  long  rubber  tube  going  to  the  bottom  of  the  bottle  should 
not  be  used,  as  it  is  practically  impossible  to  keep  them  clean.  In  Paris 
and  in  some  American  cities  they  are  regarded  as  so  great  a  source  of 
danger  that  their  use  is  prohibited  by  law.  The  hole  in  the  nipple 
should  be  large  enough  for  the  milk  to  drop  rapidly  when  the  bottle 
is  inverted,  but  not  so  large  that  it  will  run  in  a  stream.  When  not  in 
use,  nipples  should  be  kept  in  a  solution  of  borax  or  boric  acid.  The 
most  scrupulous  care  is  necessary  of  both  nipples  and  bottles.  Bottles 
should  first  be  rinsed  with  cold  water,  then  washed  ^ith  hot  soap-suds 
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iiiid  a  fK)tt!e-brush.  Wlien  not  in  use  they  should  stand  full  of  watur 
U\  which  Ijorax  nr  Unw  aeid  has  heeu  added.  Before*  the  milk  is  put  into 
them  they  shouhl  be  rinsed  and  plared  in  boiling  water. 

Directions  for  preparing  the  Food. — All  the  food  needed  for  twrenty- 
four  hours  is  prepan^nl  at  one  time.  Thi.s  savers  much  time  and  trouble, 
and  is  in  every  way  fiimpler  than  preparing  each  feeding  separately. 
The  first  thing  to  Ije  decided  is  the  formu^la  if)  be  used,  which  will 
depend  iip^'ju  the  age  and  development  of  the  ehifd  and  the  condition 
of  Ha  digestive  organs;  next,  the  quantity  of  food  for  twenty-four  hours 
with  the  number  of  feedings  into  which  it  is  to  be  divided. 

Let  U8  suppose  that  we  wi*ih  to  give  3  per  cent  fat.  6  per  cent  sugar^ 
and  1  percent  proteids — formuhi  V  of  the  First  Series — ^and  that  we  wish 
to  prepare  7  feedings  of  5  ounces  each,  or  35  ounces  of  food.  For  a  20- 
ounce  mixture  containing  3  per  cent  fat  we  will  rc«|uiTe  (see  page  191)  6 
ounces  of  10-|>er-cent  oiilk»  1  ounce  of  sugar,  and  1  ounce  of  lime-water; 
the  bahmce  will  be  water;  since  the  sugar  dissolves,  13  ounces  of  water 
will  be  needah  Now  to  make  S.'j  ounces,  w*e  will  retiuire  three-fjuarters 
more  of  each  iugrcilicnt  than  for  W  ounces — i.  e,,  lOi  ounces  of  the 
milk.  If  ounces  of  sugar,  IJ  ounces  of  lime-water,  and  the  balance,  or 
22|  ounces,  of  water.  The  amount  of  water* need  not  be  calculated  each 
time;  enough  i^  added  to  make  the  tpianfity  rci|iiire<l. 

A  shorter  method  of  arriving  at  the  same  result  will  be  to  use  the 
table  on  the  same  page.  The  nearest  to  the  desired  formula  is  K,  or  36 
ounces.  Thii*  requires  11  ounces  of  the  lO-pcr-cent  milk,  IJ  ounces  lime- 
water,  and  4  A  even  tablespoonfuls  milk  sugar.  In  the  above  formulas  if 
milk  and  cream  arc  used,  the  proj>nrtions  of  each  would  be  omshalf  the 
amount  of  the  lU-per-cent  milk. 

If  instead  of  bottled  milk,  or  milk  and  cream,  tbe  patient  is  using 
milk  fre^h  from  the  cow\  as  soon  as  received  it  should  be  strained  through 
three  thicknesses  of  cheese  cloth  or  a  layer  of  absorbent  cotton,  into  quart 
jars  or  milk  liottles,  and  allowed  to  staud  in  ice  water  or  cold  spring 
water  for  at  least  ftair  hours.    The  upper  third  is  then  removal. 

The  milk  sugar  is  in  all  cases  dissolved  in  boiled  water,  which  is  then 
mixed  with  the  milk  in  a  pitcher  and  the  lime-water  added.  The  food  is 
now  divided  into  tlie  seven  bottles,  which  are  stoppered  with  cotton. 
They  are  placed  at  once  in  an  ice-chest,  or  first  sterilized,  then  cooled, 
and  afterward  plaerd  upon  ice. 

To  Reduce  Milk  Formulas  to  Percentages. — In  order  to  appreciate  the 
composition  of  any  milk  formula  which  a  patient  may  be  taking  it  is 
necessary  to  rcfluce  this  to  its  approximate  percentages.  This  is  par- 
ticularly important  as  regards  the  fat  and  proteids.  One  who  forms  the 
habit  of  making  such  calculations  soon  finds  it  easy,  and  secure  a  basis 
for  comparison  with  the  percentages  given  as  proper  for  the  average 
normal  child.    A  simple  method  of  calculation  is  as  follows:  To  deter- 
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mine  the  percentage  of  any  constituent  in  the  food,  multiply  its  per- 
centage in  the  original  milk,  cream,  or  top  milk  (compare  pp.  146,  149, 
and  151)  by  the  number  of  ounces  of  each  in  the  food,  and  divide  by 
the  total  number  of  ounces  of  food  prepared.* 

Direotions  for  Feeding. — The  food  should  be  warmed  to  about  100° 
F.  before  feeding,  best  by  placing  the  bottle  in  a  tall  pitcher  or  cup  filled 
with  water  at  a  little  above  this  temperature,  not  by  pouring  the  food 
from  the  bottle  into  a  saucepan.  The  temperature  of  the  food  may  be 
tested  by  the  nurse  with  a  thermometer,  or  by  pouring  a  few  drops  upon 
the  front  of  the  wrist ;  it  should  feel  warm,  but  not  hot.  The  nurse 
should  never  take  the  nipple  of  the  bottle  into  her  own  mouth.  A  bottle 
should  not  be  warmed  over  for  a  second  feeding.  A  child  should  not  be 
more  than  twenty  minutes  in  taking  its  food,  and  should  not  sleep  with 
the  nipple  of  the  bottle  in  its  mouth.  It  is  preferable  to  have  a  young 
infant  held  while  taking  its  bottle.  If  this  is  not  done,  the  bottle  should 
at  least  be  held  in  such  a  position  that  the  neck  of  the  bottle  is  kept  full, 
so  that  the  child  gets  milk,  and  not  air.  It  is  even  more  necessary  than 
in  breast-feeding  that  rules  as  to  frequency  and  regularity  of  meals  be 
observed.  The  table  on  page  204  indicates  the  size  and  the  number  of 
meals  and  the  intervals  of  feeding.  This  is  to  be  taken  only  as  a  general 
guide.  The  quantity  for  one  feeding  can  not  always  be  definitely  stated. 
Few  children,  however,  will  require  less  than  the  lower  quantities,  and 
still  fewer  will  require  more  than  the  higher  quantities  mentioned. 

^  A  patient  is  taking  a  formula  composed  of  cream  4  ounces,  milk  16  ounces,  in  a 
mixture  containing  86  ounces.    The  cream  is  ordinary  centrifugal  cream,  estimated  to 
have  20  per  cent  fat ;  the  milk  good  average  milk,  estimated  to  have  4  per  cent  fat. 
4  X  20  =   80,  the  parts  of  fat  in  the  cream 
16  X    4=   64,       "  "  »*       milk 

144,       **  "         "       total  food 

144  -I-  86  (number  of  ounces  of  food)  =  4,  the  percentage  of  fat  in  the  food. 
The  proteids  are  calculated  in  the  same  way.    In  the  first  illustration  we  estimate 
the  proteids  of  20  per  cent  cream  at  8.05 ;  in  the  whole  milk,  at  3.50. 
4  X  8.05  =  12.20,  the  parts  proteids  in  the  cream 
16x8.60  =  56.00,       "  "  "       milk 

68.20,       "  "  "       total  food 

6a20  -I-  36  =  1.90,  the  percentage  proteids  in  the  total  food. 

In  a  similar  way,  sugar  is  calculated.  The  sugar  of  a  20-per-oent  cream  may  be 
eftimated  at  8.90;  in  the  milk,  4.50. 

4  x  8.90  =  16.60,  the  parts  of  sugar  in  t  he  cream 
16  x  450  =  72.00,       "  "  *'       milk 

87.60,       "  "  "       mixture 

87.60  -I-  96  (number  of  ounces  of  food)  =  2.40,  the  percentage  of  sugar  in  the  food. 
This  is  too  low.   The  addition  of  one  and  a  half  ounces  of  sugar  will  raise  the  pro- 
portkm  to  aboot  7  per  oent 
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Schedule  for  feeding  EeMUhy  Itifants  during  the  First  Tear. 


AOB. 


2<lto7th  day 

2d  and  3d  weeks  .  ^ . . , 
4th  and  5th  weeks. , . , 
6th  week  to  ttd  iiiofilh 

8d  to  5th  mouth 

5th  to  0th  month « .  * . . 
9th  to  12th  mouth 


Inter- 
▼al  be- 
tween 
meals, 
bydaj 


Nijs'lit 
feed- 
ing*! (10 
l>.  It.  to 
7  a.  u). 


No.  of 
feed' 

bOUTBv 


Qutantltv  for  one 


ao-  45 

45-110 
75~HO 

0a-i6s 

125-165 
150-235 


QuADtityforSII 


10-15 
15-35 
25-415 
24-40 
28-4^ 
80-46 
S5-45 


SIO-  4m 
460-1,090 
775-1,090 
745-1,250 

670-1,300 

&iM)-l,400 

l,09O-l»4O0 


The  Use  of  othee  Food  than  Milk  uuihno  the  First  Year. — 
In  the  discussion  tip  to  this  point  nothing  but  the  elements  of  milk 
has  been  considered.  Upon  these  alone  1  believe  that  the  average 
healtJiy  infant  ie  best  nourished  during  the  greater  part  of  the  first  year. 
The  nse  of  the  various  cereal  decoctions  as  an  addition  to  the  milk  for 
young  infants  is  a  subject  nmch  discussed  among  those  interested  in 
infant-feeding,  and  the  question  can  not  be  regarded  as  settled.  That 
this  is  a  useful  measure  for  some  infants  I  am  quite  convinced;  that 
it  is  desirable  for  all  is  yet  to  be  proved;  this  is  certainly  not  my  expe- 
rience. Surely  no  point  in  infant-feeding  is  better  established  than  that 
the  early  use  of  much  farinaceouB  food  has  resulted  in  serious  harm. 
The  addition  to  milk  of  farinaceous  food  in  any  considerable  quantity 
should,  I  think^  in  the  feeding  of  young  infants  be  limited  to  those 
where  some  special  conditions  are  present,  particularly  where  there  is 
more  than  usual  difficulty  in  digesting  the  milk  proteids.  This  sub- 
ject will  be  considered  more  fully  under  the  discussion  of  Difficult  Cases 
of  Feeding. 

For  the  average  healthy  infant  it  is  desirable  to  begin  with  farina* 
eeous  food  in  some  form  by  the  seventh  or  eighth  month.  By  this  time 
the  power  of  digesting  starch  is  sufficiently  strong  for  the  infant  to  re- 
ceive some  of  its  carbohydrates  in  this  form,  instead  of  all  of  it  in  the 
form  of  sugar,  as  has  been  previously  the  case.  As  starch  is  added,  the 
sugar  should  be  gradually  reduced.  The  form  of  starch  used  may  be  a 
gruel  made  of  barley,  oatmeal,  or  arrowroot,  or  some  of  the  farinaceous 
foods  (page  165).  If  barley  is  u^ed,  the  proper  proportion  to  begin 
with,  is  to  make  the  fcwd  about  one-tliird  its  volume  of  barley  water^of 
the  strength  mentioned  on  fiagc  164.  This  will  take  the  place  of  the 
eame  quantity  of  boiled  water  in  the  preparation  of  the  food.  It  is  thu* 
given  with  each  of  the  feedings.  By  the  eleventh  or  twelfth  month 
the  quantity  of  barley  may  be  further  inereAsed  by  making  the  barley 
water  stronger,  rather  than  by  using  a  larger  quantity.    The  choice  be- 
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xween  the  diflferent  cereals  will  depend  upon  the  individual  case.  Where 
there  is  a  tendency  to  constipation^  oatmal  is  to  be  preferred ;  at  other 
times  barley. 

The  only  other  things  to  be  advised  during  the  first  year  are  beef 
juice  (for  preparation  see  page  162)  and  the  juice  of  some  fresh  fruit. 
Beef  juice  may  be  begun  in  the  tenth  or  eleventh  month ;  at  first  not 
more  than  two  teaspoonfuls  should  be  given  daily.  The  best  fruit  juice 
is  that  of  the  orange,  which  may  with  advantage  be  given  to  most  in- 
fants over  ten  months  old.  Beginning  with  half  an  ounce,  the  quan- 
tity may  be  gradually  increased  to  two  ounces,  given  preferably  about 
one  hour  before  the  first  milk-feeding. 

Feeding  in  Difficult  Cases. — Thus  far  there  has  been  considered 
only  the  management  of  the  food  for  healthy  infants  with  average  diges- 
tion ;  in  other  words,  the  normal  cases.  The  vast  majority  of  children 
seen  in  private  practice  can  be  carried  along  successfully  and  with  little 
difficulty  in  the  maimer  outlined,  provided  they  are  properly  started. 
There  remain  to  be  considered  the  modifications  in  the  food  required  for 
infants  with  feeble  digestion — the  difficult  cases.  These  are  children 
who  do  not  thrive  satisfactorily  upon  the  ordinary  milk  modifications. 
This  is  shown  by  the  fact  that  they  do  not  gain  in  weight  or  that  they 
habitually  suffer  from  the  various  symptoms  of  indigestion.  Such  condi- 
tions are  of  frequent  occurrence.  In  some  cases  the  infants  are  deli- 
cate from  birth ;  in  others,  the  condition  is  the  result  of  bad  surround- 
ings— hospitals,  foundling  asylums,  tenements,  etc.;  in  still  others,  it 
is  a  consequence  of  some  previous  acute  illness,  either  an  affection  of 
the  digestive  organs,  or  some  other  disease,  such  as  bronchitis,  whoop- 
ing-cough, or  pneumonia.  In  the  greater  number,  however,  the  condi- 
tion is  the  result  of  previous  improper  feeding  or  equally  improper  nurs- 
ing. In  other  words,  such  a  condition  is  in  most  instances  preventable 
with  intelligent  care. 

That  chronic  indigestion  in  a  young  infant  is  a  serious  thing  is  often 
not  appreciated.  There  may  be  immediate  danger  to  life  either  from 
the  super\'ention  of  acute  indigestion  or  from  acute  inanition.  Later 
results  may  be  rickets  or  scurvy,  or  simply  a  condition  of  general  mal- 
nutrition, so  marked  that  its  consequences  last  throughout  childhood. 
A  mother  often  thinks  the  problem  presented  is  one  easy  of  solution; 
all  that  she  wants,  she  says,  is  to  be  told  what  to  feed  her  baby,  imagin- 
ing that  a  single  food  prescription  should  set  the  child  right  at  once. 
The  physician,  too,  sometimes  looks  upon  the  condition  lightly  because 
these  infants  are  not  really  ill,  and  therefore  considers  that  these  "  feed- 
ing cases ''  are  hardly  important  enough  for  his  serious,  continuous 
attention.  What  I  wish  to  emphasize  is  that  these  cases  are  serious, 
that  they  are  difficult,  that  in  most  of  them  nothing  can  be  accomplished 
without  close  and  continuous  personal  observation,  that  they  do  not  tend 


^^^H         to  right  themselyes,  and  that  an  infant's  life  is  ofteD  saeriiiccd  as  a  l^Bnl 
^^^^H         6ult  of  bed  management.                                                                                     ^ 
^^^^B              While  tlies^e  iDfants  present  great  variety  in  their  Bympioms,  and 
^^^^H        must  be  carefully  individualized  in  their  management,  there  are  ^ome       J 
^^^^H        general  principles  applicable  to  all     One  should  begin  with  a  careful ^h 
^^^^H         history  of  everything  that  has  been  previously  tried,  since  in  this  way^H 
^^^^H        valuable  information  respecting  the  type  of  indigestion  may  be  ob- 
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^^^^^^_            Flo.  ^l^ — Weif/ht  ohart  tihowin^  the  et!'cct  of  intdliijiQnt  vi\rv,     xMut-ernal  nur^mi?  in  the  be0Q->    ^^J 
^^^^^K                 nmg;  .4.  b<<^nn  part  fucdtn/,  //,  aUiiok  or  mdi^^c-Biion  ;  f ;  wc^anttl  inttrel^v.     f  he  dcftarturt  ^^M 
^^^^^H                 And  return  of  tlie  tmrnu^l  tiyr»e  nre  indiented' ypon  the  chart.     In  the  interviLl  iht^re  wm  ^^M 
^^^^^^H                 cotutunt  mdi);e«!tioD  for  which  no  Hulficicnt  expUnatton  ecmlJ  Ik;  found  iti  the  fotxl.     Sub- 
^^^^^^H                MequefUlv  thJK  woe  dipicovercHl  t^^  bv  due  U>  thu  cim.4<3»«De6s  itnd  tic^lci't  of  the  nurs^.    Iin- 
^^^^^^H                niediaU*  iriiprovemcnt  on  the  return  o!  th«  t^lm4:^d  nurse  without  any  important  cbange  la 
^^^^^H                the  t*yoii.    U  wiU  be  uotioed  that  dunn^  the  four  und  on«-balf  moDthnof  Iho  trained  nune^i 
^^^^^H                 abseuce  the  net  gain  in  weight  was  only  1  pounds  S  ounces. 

^^m              tained.     The  next  point  is  a  thorough  investigation  into  the  nursery 
^^m              routine  to  ascertain  not  only  what  has  been  tried,  but  how  it  has  been 
^^B              tried.     It  is  frequently  found  that  the  faihire  is  due  not  to  any  fault 
^^M             with  the  food  prescription,  hut  because  the  food  has  been  improperly 
^^B              prepared  or  administered— e.  g.,  the  food   has  been  cold,  the  bottles 
^^B              dirty,  the  nipples  sour,  the  food  too  rapidly  given,  too  much  at  one 
^H              time,  or  at  too  short  intervals,  etc.  (Fig.  39).    General  statements  of 
^H             nurses  and  mothers,  no  matter  how  experienced,  can  not  be  trusted;  the 
^^M              physician  should  give  these  matters  his  personal  supervision. 
^^M                   In  dealing  with  these  cases  one  mu^t  expect  little  help  from  the  use 
^H             of  drugs;  in  most  cases  they  are  better  omitted  altogether.     One  must 
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rid  himself  of  the  notion  that  the  food  can  be  prescribed  according 

the  infant's  age  or  even  its  weight;  the  only  reliable  guide  is  the 

condition  of  the  digestive  organs  at  the  time.    One  must  begin  with  the 

beist  food  pos&ible  at  the  time,  and  get  to  the  ideal  food  as  soon  as  cir- 

cnimstances  will  permit. 

In  carrying  out  any  line  of  treatment  a  daily  record  of  food  taken, 
rtools,  sleep,  etc*,  is  of  the  greatest  assistance.  The  weight  is  impor- 
tant, but  not  the  only  guide  as  to  progress.  It  is  desirable  that  this  be 
taken  regularly  and  frt'cjiiently  in  order  that  a  steady  loss  may  not  go 
on  unnoted;  hut  the  first  signs  of  improvement  are  usually  observed  in 
other  eyniptoms — the  child  is  more  comfortable,  sleeps  better,  and  suf- 
fers less  from  its  special  disturbances  of  digestiun.  The  gain  in  weight 
will  surely  come  later  if  these  favourable  L'unditions  continue. 

Quantities,  Intervals  of  Feeding,  Concentration  of  Food* — The  quan- 
tity given  at  one  feeding,  and  the  length  of  the  interval  between  feed- 
ingts,  can  be  determined  only  by  watching  the  effect  upon  the  child. 
With  »orae  cliildren  one  siicceeds  better  with  smaller  quantities  and 
moTO  frequent  feedings;  with  ntliers,  larger  quantities  and  longer  inter- 
vals lire  preferable.  <ienerally  speaking,  the  intervals  should  be  longer 
than  in  health*  It  is  seldom  wise  to  make  them  less  than  three  hours 
for  young  infants,  or  less  than  four  hours  for  those  who  have  passed 
the  eighth  or  ninth  month.  When  symptoms  make  a  reduction  in  the 
food  nece^Aary,  whether  in  quantity  or  strength,  it  should  in  most  cases 
be  a  radical  reduction  to  produce  any  decided  effect.  On  the  other 
hand*  in  increasing  either  the  strength  or  the  quantity  of  the  food,  the 
cbajiged  must  be  made  very  gradually,  lest  we  overtax  the  sensitive 
digestion. 

Ri*garding  the  effect  upon  the  digestion  of  the  concentration  of  the 
food  (i.e.,  a  large  quantity  of  a  weak  food,  or  a  smaH  quantity  of  a 
strong  food),  great  variations  are  seen  with  different  children.  The 
Q^ual  tendency  when  an  infant  suffers  from  indigestion  is  to  dilute  the 
fo<»d,  and  in  most  eases  this  is  perfectly  proper;  but  to  continue  increas- 
ing the  ililutitm  because  the  patient  does  not  do  well  may  be  the  very 
worvt  treatment.  This  may  do  harm  by  causing  too  much  dilution  of 
^^lie  digestive  fluids.  Small  feedings,  not  weak  food,  are  what  benefit 
^K^me  of  these  children  most,  the  balance  of  the  daily  amount  of  water 
^^^Hleded  by  the  child  being  given  between  the  feedings.  Thus,  instead 
^m  giving  eight  ounces  of  a  weak  food  every  four  hours,  we  may  do 
better  with  four  ounces  of  a  ranch  stronger  food,  allowing  the  child 
three  or  four  ounces  of  water  one  hour  or  one  hour  and  a  half  before  the 
feeding. 

At  a  general  plan  of  treatment  in  troublesome,  protracted  cases  it 
is  better,  instead  of  making  many  minor  variations  in  the  composition 
of  the  food  or  in  the  plan  of  feeding,  to  go  to  the  opposite  extreme  from 
15 


208 


NUTRTTIOIf. 


tliat  which  has  previously  been  tried.  If  small  feedings  and  short  inter- 
vals have  faileil,  one  may  succeed  with  large  feedings  and  much  longer 
intervals.  If  very  dilute  food  in  large  ijuantitieB  has  failed,  iuiprove- 
nient  may  follow  much  smaller  feedings  and  a  stronger  food.  For  mn- 
ilar  reasons  the  most  brilliant  results  are  often  obtained  from  as  com* 
pb^te  a  eliiuige  in  the  diet  as  f>ossibIe.  An  infant  who  has  been  long 
on  farinaceous  foods  is  most  likely  to  improve  when  these  are  stopped 
entirely  and  suitable  percentages  of  cow's  milk  given.  One  whose  dige** 
tion  lias  become  seriously  deranged  while  taking  milk  is  sometimes 
helped  by  nothing  so  much  as  temporarily  withdrawing  all  milk.  (See 
Fig.  40,  page  214).  Such  a  course  is  often  better  than  wasting  time  in 
Juggling  with  fractional  milk  percentages,  when  one  or  two  intelligent 
trials  Imvc  l>ecn  enlirely  unsucecsssful. 

The  Modification  of  Cow's  Milk  in  Difficult  Caaes.— The  first  thing 
is  a  proper  adjuslment  of  the  percentages  of  fat,  sugar,  and  proteids 
to  the  digestion  of  the  infant.  Some  of  the  indications  for  varying 
these  have  already  been  mentioned  on  pages  iy4~199.  The  sugar  h  very 
rarely  the  source  of  trouble.  It  should  never  be  raised  above  7  per  cent, 
and  seld«ini  is  there  any  advantage  in  reducing  it  below  4  per  cent. 

It  is  not  often  that  the  fat  can  Ijc  raised  above  3  per  cent  with 
infants  whose  digestion  is  feeble,  even  when  they  are  over  six  months 
old.     For  most  of  those  younger  than  this  2  per  cent  is  as  much  as  it  in 
wise  to  give  if  there  is  any  disposition  to  vomiting  or  regurgitation. 
Where  such  symptoms  are  prominent,  it  may  be  necessary  for  a  time  to 
reduce  the  fat  to  1  -5  or  even  to  1  per  cent.     Such  reduction  in  the  fat 
without  reducing  the  proteids  may  be  accomplished  by  simply  changing" 
from  the  First  Series  of  formulas  to  the  Second,  or  from  the  Second 
to  the  Third,  the  difference  in  these  being  merely  in  the  proportion 
of  fat.     It  is  particularly  infants  suffering  from  marasmus  in  whom] 
we  see  most  difficulty  in  digesting  the  fats,  and  it  is  in  just  such  cades] 
that  they  are  likely  to  Ije  prescribed  in  large  proportions;  but  if  given 
they  thither  induce  vomiting  or  appear  undigested  in  the  white  pasty 
stools. 

It  is  with  the  proteids,  especially  the  casein,  of  cow's  milk  that  the 
greatest  trouble  is  usually  experienced,  particularly  in  the  early  months. 
There  are  four  ways  of  overcoming  this  difficulty:  (1)  By  a  reduction 
in  the  amount  of  all  the  proteids,  using  low  percentages  obtained  by  a 
large  dilution  of  the  milk;  (2)  by  a  reduction  in  the  casein  alone^  by 
the  use  of  mixtures  of  whey  and  cream;  (3)  by  predigestion  of  the 
proteids,  by  partially  peptonizing  the  milk;  (4)  by  the  addition  to  the 
milk  of  pereal  gruels  or  farinaceous  foods, 

Reduciiun  of  the  total  proteids. — If  the  plan  is  followed  which  we 
have  advocated — viz.,  beginning  with  the  proteids  as  low  as  0*33  or 
0  *50  per  cent  with  very  young  infants  or  those  who  have  never  had  any 
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milk,  aiad  then  gradually  niisiog  the  proportion  as  the  child  be- 
>roc«  accustomed  to  the  milk^ — it  is  seldom  that  any  serious  trouble  with 
the  proteids  occurs  afterward.  While  if  in  the  beginning  1  or  2  per 
cent  proteidi?  are  given,  diiiturbance  is  pretty  sure  to  result;  and  it  is 
jujt  berc  lliat  the  digestion  o(  so  many  young  infants  is  upset.  With 
most  fiuch  cases  I  prefer  to  go  buck  to  the  earlier  fornndas,  No.  I  or  II 
of  the  First  Series,  where  the  proteids  are  one-third  the  fat. 

In  some  eases,  but  not  very  often,  formulas  succeed  in  which  the 
fat  is  relaliwly  nmcb  higher  in  proportion  to  the  proteids  than  any  yet 
given.  Such  fonnulas  can  readily  be  derived  from  milk  containing  16 
per  cent  fat  (upper  6  ounces  from  one  quart,  page  151) — the  ordinary 
gravity  cream.  In  this  the  fat  is  exactly  five  times  the  proteiils.  The 
proportions  for  making  up  Ihe  quantities  usually  required  are  shown  in 
the  following  table: 

Table  ghnng  QuanUiiea  of  SLrteeii-per'Cent  Milk  required  for 
obtainifig  Fonnulcis  with  High  Fat  and  Low  Pndeids. 


A 

16 

20 

2 

B 

1  e 

30 
8 

C 
2 

m 

4 

D 

2  5 

32 

6 

E 

S 

32 

6 

F 

3 

37 
7 

0 

3 
42 

8 

H 

3-5 

30 

6 

I 

3  5 

40 
9 

J 

4 

40 
10 

K 

To  obUtO  f&t,  per  cent 

For  loiid  CcKxi,  oiiDCfts 

4 
44 

T«kc  Ift-per-cent  milk«  ouncest . 

11 

I^oteids  I  a  all  cases  will  be  one-fifth  the  fat. 

Sugar^^-OuB  even  Ublespoonful  for  eiLch  8  ounces  will  give  5*5  per  cent  for  the 
lower  formulas  (A,  B»  C\  etc.)  and  C  per  cent  for  the  higher  formulas  (G,  H,  1,  etc.). 
Ltme-water. — One  ounce  to  20  ounces  of  the  food  will  give  5  per  eeriL 

Id  using  any  series  of  milk  raodiiications  it  is  usually  wise  to  begin 
by  r^ueing  the  percentage  of  the  disturbing  element — -fat  or  proteids — 
lo  a  point  where  the  ehikFs  most  obvious  symptoms  of  disturbance  dis- 
appt?ar^  and  then  gradually  hut  very  slowly  to  increase,  but  to  go  no 
faster  than  the  child's  digestion  will  warrant,  regardless  of  his  appetite. 
<  t  not  cling  too  strongly  to  tnulitional  views  regarding  the  milk 

I  jL'es  which  these  abnormal  cai^es  should  receive.       They  can  nut 

fed  like  healthy  children,  and  it  is  impossible  to  tell  until  one  has 
just  what  will  succeed.     Marked  disturbance  is  sometimes  seen 
riih  low  proteids,  and  very  little  with  high  proteids,  exactly  why  it  is 
dUBcalt  to  say. 

It  frequently  happens  that  although  comfortable  with  low  percent- 
ages^ whenever  «ny  increase  is  made,  particularly  of  the  proteids,  the 
^ruptoma  of  indigestion  return,  while  if  the  lower  percentages  are  con- 
ined  ihe  child  will  not  gain  in  weight.     Something  else  must  then  be 
ied. 

MUk  from  which  the  casein  has  been  removed — whey  mixtures. — 
fter  the  casein  has  been  coagulated  by  rennet  and  then  strained  out, 
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the  whey  will  Iw  loft  (eompos^ition  nn  fia^e  Hjl),  whk'h  will  contain  all 
the  lactaRjuniin  and  some  lactoprotcin.  The  fat  is  nearly  all  removed  by 
the  proceyi^,  but  this  can  be  supplied  subsequently  by  adding  cream,  in 
which  the  peroentage  of  casein  is  small.  When  these  are  mixed  in  the 
proportions  given  below  the  percentage  composition  of  I  lie  product  will 
be  as  follows: 

Per  cent.       l%r  cent.  Per  eeol, 

h  Whey  19  parts;  20%  cream  1  part  gives  fat  1%  sugar  4 1)0,  proteids  1^0, 

IL       "      15     "         *'        *      **    2*2,    **      4m       *•        l-a 

HI.       "       9     "  ' •    2-8»    **      490,       ^'        1*10. 

IV.       »       7     "  •*        ^*       "    "        *»      "    3*3»    "       4*80,        "        1*16, 

V.       "       5    **  **       '*      "    **        "      "    4-0,    "      4*80,       "        1-25, 

Id  the  lower  fonnnlas  (I^  11^  III)  the  casein  will  be  less  than 
0^25  per  cent;  in  the  highest  (V)  not  quite  0 -50  j»er  cent.  Formnlas 
like  these  are  of  especial  value  for  young  infants,  since  with  them  diges- 
tible proteids,  of  which  the  young  infant  stands  eo  much  in  need,  can  be 
supplied  with  only  a  very  small  amount  of  the  indigestible  casein.  From 
the  milk  labomtories  can  be  ordered  the  relative  amounts  of  casein  and 
lactalbumin  desired  up  to  certain  limits  already  specified. 

The  percentage  of  sugar  in  these  formulas  is  still  somewhat  lower 
than  most  children  are  able  to  digest.  The  addition  of  one-third  ounce 
of  milk  sugar  (approximately  one  even  tablespoonful)  to  each  pint  of 
the  food  will  raise  the  sugar  to  7  per  cent;  the  addition  of  one  even 
teaspoonful  to  each  pint  will  raise  it  to  6  per  cent.  The  acidity  is  best 
overcome  by  adding  bicarbonate  of  soda,  ten  to  fifteen  graing^  to  each 
pint  of  food. 

In  preparing  this  food  the  temperature  of  the  whey  should  be 
raised  to  about  l^if  F.  to  destroy  t!ie  rennet  ferment  before  the  addi- 
tion of  the  cream.  Should  more  precipitation  occur  with  the  heat,  fiU 
tration  through  muslin  should  be  repeated.  This  method  of  removing 
the  casein  from  eow^s  milk  is  the  basis  of  the  preparation  of  the  "  Back- 
haus  milk/'  which  is  used  quite  extensively  in  Germany.  Some  infanta 
may  be  kept  with  advantage  on  these  whey  formulas  for  two  or  three 
months,  lieginning  with  simple  whey,  and  gradually  raising  the  per- 
centage of  fat  as  in  the  above  formulas.  From  the  highest  formula 
here  given  the  change  may  be  made  to  such  percentages  of  protcids  as 
those  of  the  formulas  on  page  191. 

Peptonized  milk. — Instead  of  reducing  the  casein  to  a  very  low  per- 
centage, or  removing  it  altogether,  we  may  use  larger  amounts  and 
assist  the  child  by  partially  predigesting  or  peptonizing.  This  is  done 
by  the  use  of  peptonizing  tubes  or  tablets,  and  also  by  the  "  peptogenic 
milk  powder,"  the  result  being  simitar  in  all  eases.  The  process  is  de- 
scribed on  page  156,  It  is  important  that  proper  |iercentages  be  ob- 
tained before  the  peptonizing  is  done.     The  proportions  usually  recom- 
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mended  with  the  peptogenic  milk  powder  give  4  per  cent  fat,  7  per  cent 
sugixr,  and  2  per  cent  proteids ;  these  are  too  high  for  most  infants  with 
feeble  digestion,  as  are  also  the  other  formulas  generally  advised  for 
use  with  the  peptonizing  tubes  or  tablets*  I  have  obtained  better  re- 
sults with  sueh  percentages  as  those  of  formulas  111,  IV,  and  V  of  the 
Second  Series;  sometimes,  however,  even  with  a  lower  fat  than  this, 
as  in  IV,  V,  and  VI  of  tbe  Third  Series.  The  duration  of  the  prediges- 
tion  of  the  food  will  depend  upon  the  amount  of  assistance  required  by 
the  child.  As  it  takes  about  two  hours  to  peptonize  milk  completely, 
the  process  at  the  end  of  fifteen  njinutes  will  be  only  one-eighth  com- 
pleted, and  at  the  end  of  half  an  hour  only  one-fourth,  leaving  thus  in 
the  one  case  seven-eighths  and  in  the  other  three-quarters  of  the  work 
of  protcid  digestion  to  be  done  by  the  child.  Where  required  at  all,  I 
have  Ui^ually  found  it  best  to  continue  peptonizing  for  at  least  lifteen 
minutes,  often  for  half  an  hour  or  even  an  hour.  I  prefer  to  peptonize 
each  hottte  separately  immediately  before  feeding,  since  the  ferment  in 
-I  <h  eases  continues  its  actirm  in  the  stomach.  If  the  amount  for  the 
tut  ire  day  is  peptonized  at  one  time  and  the  milk  raised  to  boiling  point 
the  ferment  is  destroyed.  The  bitter  taste  produced  at  the  end  of  about 
fifteen  minutes  is  evidence  of  the  conversion  of  some  of  the  casein  into 
peptone,  but  in  practice  is  rarely  found  to  interfere  with  its  use,  except 
with  children  over  seven  or  eight  months  old.  After  the  first  two  or 
three  Inittles  younger  infants  take  this  bitter  milk  as  willingly  as  any 
other  food. 

The  partial  predigestion  of  the  milk  proteids  may  be  continued  for 
several  weeks,  the  amount  of  assistance  given  the  child  being  gradually 
kasened  by  shortening  the  duration  of  the  process,  as  the  stomach  be- 
comes more  and  more  able  to  do  its  normal  work.  There  is  a  serious 
objection  to  the  use  of  predigested  foods  for  as  long  a  period  as  ^\e  or  six 
months;  in  such  cases  the  organs  do  not  gain,  but  rather  lose  in  their 
digestive  power. 

The  addition  of  cereal  gruels  and  other  substances  to  milk. — 1  have 
already  slated  that  for  healthy  infants  with  normal  digestion  I  think 
any  such  addition  undesirable  during  the  first  few  months;  also,  that 
the^e  sul>stances,  usually  some  form  of  farinaceous  food,  when  used  in 
considerable  amounts,  may  do  much  positive  harm;  and  further,  that, 
a^  eiimmonly  employed,  they  are  responsible  for  much  of  the  chronic 
indigestion  and  many  of  the  disturbances  of  nutrition  seen  during  the 
first  year.  The  question  now  is  whether  the  addition  of  these  sub- 
stances is  ever  useful  with  infants  whose  digestion  is  not  normal,  and 
whf^ther  such  addition  is  of  material  assistance  in  the  digestion  of  the 
milk  elements  with  which  such  children  have  the  chief  difficulty — viz,, 
the  1  ^       I  think  this  question  must  be  answered  in  the  affirmative. 

^i  -lances  most  frequently  used  as  additions  to  milk  are  gruels 
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made  from  barley,  oatmeal,  rice,  wheat,  arrowroot,  or  farina;  at  times 
gelatine  is  used.  Various  opinions  have  been  held  regarding  the  aetion 
of  these  substances.  Home  have  held  that  their  effect  is  simply  that 
of  diluents,  acting  like  so  much  water.  The  traditional  belief,  however, 
has  been  that  the  effect,  especially  of  those  containing  starch,  is  a  purely 
physical  one,  the  mixture  of  such  substances  with  cow's  milk  prevent- 
ing the  coagulation  of  the  casein  in  the  stomach  into  large,  solid  masse*?, 
hut  instead  producing  a  much  softer  curd,  the  digestion  of  which  is 
attended  with  much  less  ditiiculty.  Whatever  the  explanation,  clin* 
U"a\  experience  points  clearly  to  the  fact  that  with  some  children  who 
digest  inilk_  proteids  with  difficulty^  the  amount  of  proteids  in  the 
food  may  be  increased  without  disturbance,  if  at  the  same  time  a  cereal 
gTueMs^_aildcd.  Improvement  may  l>e  seen  in  several  respects.  In 
the  first  place,  the  constipation  which  is  apt  to  be  present  with  chil- 
dren taking  such  low  percentages,  or  who  have  difficulty  with  the  usual 
percentages.  Is  often  relieved ;  second,  an  improvement  may  !>e  seen  in 
the  character  of  the  stools,  the  colour  and  odour  in  nmny  cases  showing 
a  marked  change  in  a  short  time;  third,  a  disappearance  of  the  colic, 
fret  fulness,  and  general  discomfort;  and  soon  there  may  be  seen  im- 
provement in  the  general  nutrition  and  gain  in  wx^ight.  To  be  sure, 
these  gratifying  results  do  not  always  follow,  but  they  occur  often 
enough  to  indicate  some  beneficial  effect  of  the  gruel. 

The  experiments  of  A.  Keller  (Centralb.  fiir  Inn.  Med.,  vol.  xx,  p. 
1)  indicate  that  the  effect  may  be  partly  due  to  the  checking  of  the 
decomposition  of  the  proteids  in  the  intestines  by  the  presence  of  addi- 
tional carbohydrates  in  the  form  given.  His  conclusion  is  that  nitrogen 
is  thus  saved  to  the  organism,  since  a  decided  diminution  occurs  in  the 
elimination  of  both  nitrogen  and  phosphoric  acid. 

The  ordinary  method  of  using  these  substances  is  in  the  form  of 
gruel,  which  simply  rep!ac*es  all  or  a  part  of  the  water  in  any  of  the 
foregoing  scries  of  milk  modifications.*  These  gruels  are  much  more 
easily  made  from  the  prepared  flours  of  barley,  oatmeal,  rice,  arrow- 


*  A  formula  for  a  long  time  ftimouff,  and  often  useful,  is  that  publithed  many 
years  ago  by  J,  Forsyth  Meigs^and  known  as  Mciga^si  foo^L  It  consists  of  milk,  cream, 
sugar,  gelatine,  and  arrowroot,  and  is  prepared  as  follows;  Of  Russian  gelatine  or 
isjingla^Hii,  20  gmiiis,  or  a  piece  almiit  two  inches  square,  is  soaked  for  a  few  ntiniiU^  in 
celd  water  and  then  boiled  in  half  a  pint  of  wat<*r  for  fifteen  minutes,  or  until  com- 
pletely dissolved*  Oue  toiispoonfni  of  arrowroot  is  mixed  to  a  paste  with  cold  water, 
Hud  then  added  to  water  to  make  lialf  i%  pint.  This  is  now  iMlde<l  to  the  gelatine  solu- 
tion, as  is  aUn,  with  constant  stirring,  the  desired  quantity  of  milk;  Just  befont 
removing  from  the  fiiro  the  cream  in  added,  Tlie  amount  of  milk  and  cream  used 
should  be  varied  with  the  age  of  the  infant.  For  an  infant  under  one  month,  4  ounces 
of  milk  and  11  ounce  of  cream  are  to  be  usedi  for  those  older  the  milk  is  grailually 
increased  to  10  ounces  and  the  cream  to  2  ounces,  (Meigs  and  Pepper.  Diseases  of 
Children,  1887.) 


ARTIFICIAL  FEEDING. 


213 


3t,  etc.,  which  need  only  twenty  or  thirty  minutes'  cooking,  than  from 
Ihe  grains,  which  require  four  or  five  hours.  Que  rounded  table^poonful 
If  any  of  the  flours  tO-fl-^UfiLiif-J^jUgr  niakes  a  gruel  of  about  the  right 
F^eonsistency.  This  will  give  a  little  more  than  1  per  cent  starch  in  the 
food,  A  caution  Rhould  be  given  against  using  too  large  a  quantity 
of  plain  or  even  dextrin ized  gruels.  For  in  this  way  the  flattileut,  intes- 
tinal indigestion  so  common  among  the  infants  of  the  poor  is  frequently 
produced* 

Substitutes  for  Milk.^ — ^There  are  conditions  in  which  for  the  time 
being  infants  seem  incapable  of  digesting  even  the  smallest  proportions 
of  the  fat  and  proteids  of  milk,  no  matter  how  modified,  This  is  most 
frequently  seen  in  acute  derangements  of  digestion,  especially  when 
associated  with  gastro-enteric  intoxication.  In  connection  with  this 
condition^  ihe  importance  of  stopping  milk,  and  the  reasons  therefor, 
are  fully  considered.  There  are  also  some  chronic  derangements  of 
digl^tton  in  which  the  same  procedure  is  of  value.  In  ordinary  prac- 
tice^ however,  the  mistake  usually  made  is  that  of  resorting  too  early 
to  this  expedient  instead  of  carefully  adjusting  the  milk  percentages 
to  the  symptoms;  for  in  this  way  we  are  more  likely  to  succeed  in  the 
great  majority  of  cases.  Another  mistake  is  that  of  continuing  for 
Uh)  long  a  time  a  food  containing  no  fresh  milk.     (See  page  16G.) 

The  advantage  which  results  from  stopping  milk  in  these  cases  is 
due  chiefly  to  change  of  diet  Where  fat  and  proteids  are  very  difficult 
of  digestion  it  may  become  necessary  to  give  temporarily  a  food  com- 
posed almost  entirely  of  carbohydrates.  They  may  be  administered 
either  as  some  of  the  farinaceous  or  malted  foods.  Such  a  change  is 
more  likely  to  be  successful  in  intestinal  than  in  gastric  cases,  and 
chiefly  where  colic,  constipation  and  failure  to  gain  in  weight  have  long 
been  prominent  symptoms.  If  the  bowt^ls  are  loose.  farii\aceous  foods 
are  more  likely  to  be  useful;  if  they  are  constipated,  the  malte<]_ foods. 
These  may  be  continued  alone  for  a  limited  time — a  few  days  or  a  few 
wedcs — according  to  the  severity  of  the  symptoms,  and  then  milk  in 
BOine  form  added;  for  it  does  not  follow  because  a  child  at  one  time 
can  not  digest  milk  that  it  can  never  do  so.  While  one  must  begin 
with  something  which  the  child  can  digest  and  assimilate,  he  must  get 
Imek  to  rational  milk-feeding  as  soon  as  possible.  For  example,  it  may 
be  advisable  to  withhold  milk  for  two  or  three  weeks,  and  then  to  begin 
with  as  i-mall  a  quantity  as  one  ounce  in  the  total  food  of  a  day;  after 
two  or  three  days  a  second  ounce  may  lie  added*  wnd  so  on,  gradually 
increasing  the  proportion  of  milk  as  the  child  is  able  to  digest  it 
(Fig.  40).  In  some  cases  it  may  be  better  to  begin  by  adding  whey 
to  the  farinaceous  food,  and  in  still  others  small  quantities  of  eon- 
deiiaed  milk.  Since  some  are  able  to  take  fat  sooner  than  proteids, 
ferf  small  quantities  of  cream  may  be  tried  as  an  addition  to  the  food. 


^     ^ 


All  substitutes  are  to  be  regarded  merely  as  temporary  expedients,  and 
the  purpose  should  be  gradually  to  get  the  child  back  to  a  suitable  milk 
formula. 

If  such  addition  of  fat  or  milk  proteids  causes  digestive  disturb- 
ance, nitrogenous  food  may  be  supplied  in  the  form  of  heel  ]mce.  beef 
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^H              to  the  farinaceous  or  the  nmlted  food  which  h  given.    There  is  always 
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^^^H             Cboice  of  Methods  of  Feeding. — A  faiUiful  trial  of  maternal  nurs- 

^^^^^          tfifj  shruilii  ahviiys  be  nnnlc  unless  tht^re  are  some  very  urgent  rea.^oni? 

^^m               against  it   (page  iri7);    but  nursing  t^houhi  not  be  eoulinucd   if  the 

^^1              child  i&  persistently  uncomfortable,  suffers  eoustautly  from  symptoms 

^H               of  indigestion,  and  does  not  gain  in  weight,     llowevon  if  gaining  satii*- 

^^m              faetorily  in  spite  of  the  symptoms  menlioned,  weaning  may  be  deferred 

^^1               for  a  time. 

^^1                    Maternal  nursing  is  seldom  successful  among  the  modem,  higlily 

^^H               nervous,  American  mothers,  particularly  of  our  cities. 

^H                     Wet-nursing,  although  theoretically  next  choice  to  maternal  nurs- 
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ing,  is  80  difficult  that  in  private  practice  it  should  be  reserved  for  cer- 
tain special  cases.  In  institutions,  infants'  hospitals,  foundling  asy- 
lums, etc,  tlie  difficulties  in  all  forms  of  artificial  feeding  are  greatly 
incroased,  and  wet-nursing  should  be  employed  as  far  as  possible. 

Artificial  feeding  has  become  the  general  alternative  to  maternal 
nursing.  If  circumstances  are  such  that  matenial  nursing  is  almost 
certain  to  be  a  failure,  and  if  at  the  same  time  they  permit  the  best 
form  of  artificial  feeding,  the  infant  should  not  be  put  to  the  breast 
at  all;  for  when  properly  begun,  before  the  organs  of  digestion  have 
been  upset  by  bad  nursing,  artificial  feeding  is  comparatively  a  simple 
matter,  and  when  intelligently  carried  on  it  is  most  satisfactory  in  its 
results. 

Methods  of  Artifcial  Peeding.- — The  answer  to  the  question,  What 
is  the  best  method  of  artificial  feeding?  must  be  conditioned  by  circum- 
stances, such  as  what  can  be  afforded,  and  what  is  most  likely  to  be 
caJTiet]  out. 

All  whose  experience  entitles  their  opinions  to  consideration  are 
agreed  that  gome  modifxcation  of  fresh  cow's  milk  is  the  only  reliable 
isubstitute  for  breast-feeding.  My  own  opinion  is,  that  for  healthy  in- 
fants it  is  Wst  to  use  only  the  milk  constituents — fat,  sugar,  proteids, 
and  salts — with  lime-water,  varying  the  percentages  of  these  to  suit  the 
in/ant's  digestion. 

The  milk  laboratories^  in  my  judgment,  afford  facilities  for  obtain- 
ing the  best  results,  and  milk  modified  by  them  according  to  intelli- 
gent prescription  should  be  placed  next  to  maternal  nursing. 

Next  to  lab<:»ratory-feeding  is  milk  modified  at  home  by  the  per- 
centage niethcKl,  the  best  materials  being  used.  Three  groups  of  for- 
mulae are  sufficient  for  healthy  infants  during  the  first  year.  In  the 
first,  to  be  used  during  the  early  months,  the  proteids  are  one4hird  the 
fat;  these  formulas  are  obtained  from  10-i>er-eent  milk.  In  the  sec- 
ond, to  be  used  from  the  third  or  fourth  to  the  ninth  or  tenth  month, 
toids  are  half  the  fat;  these  formulas  are  derived  from  7-per- 
k.  The  third,  to  be  used  after  the  tenth  or  eleventh  month,  in 
whidi  the  proteids  and  fat  are  about  equal,  are  obtained  by  diluting 
plain  milk. 

In  instiiutions  where  the  number  of  children  is  ao  large  as  to  make 
careful  modification  for  each  separate  child  impossible,  the  simplest 
plan  for  securing  approximate  results  is  to  have  two  standard  mixtures; 
{floe^  containing  fat  3  per  cent,  sugar  6  per  cent,  proteids  1  per  cent; 
th^  other,  fat  4  per  cent,  sugar  7  per  cent,  proteids  2  per  cent ;  and  to 
dilute  these  with  a  standard  sugar  solution,  or, .if  preferred,  with  barley 
inter,  aeeonling  to  the  child's  age  and  the  condition  of  his  digestion,  j 
For  other  cliildnm  a  modification  based  upon  the  dilution  of  plain  milk 
by  either  the  sugar  solution  or  the  barley  water  may  answer  the  purpose. 
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For  ih^  very  poor  in  cities  results  in  iiifant-feotling  depend  less  upon 
exact  methods  of  modification  than  upon  the  character  of  the  materials 
n^ed.  Condenst^l  nulk  h  somotimes  the  best  milk  available  (see  page 
158).  The  combmation  of  cttJmed  condensed  milk  and  farinaceous  foods 
is  one  that  is  greatly  abused,  and  if  long  continued  often  productive  of 
great  harm. 

For  long  journeys  milk  should  be  properly  sterilized ;  if  this  is  im- 
possible, condensed  milk  is  probably  the  4?afest  food. 

The  Principles  of  Percentage  Milk  Hodificatlon, — In  modifdng 
milk  for  healtliy  infiints  the  sot-ret  uf  sijceess  it^  to  begin  with  low  per- 
centages^  especially  of  the  proteids,  and  gradually  increase  according 
to  the  infant's  ability  to  digest  them.  To  continue  with  ver>^  low  pro- 
teids  frequently  leads  to  disturbanees  of  nutrition,  which  are  sometimes 
very  serious.  If  one  begins  with  low  percentages,  he  must  expect  a  lf»S0 
in  weight  during  the  first  week,  a  stationary  weight  for  the  second  week, 
and  sometimes  longer,  but  after  that  a  substantial  and  regular  gain. 

During  the  mriy  weeks^  in  which  the  infant's  organs  are  becoming 
trained  to  digest  cow's  milk,  the  best  guide  to  progress,  therefore,  is  not 
weight,  but  how  comfortable  the  child  is  and  how  well  it  sleeps. 

Small  stools  are  to  be  expected  wlien  an  infant  is  taking  a  formula  of 
cow's  milk  containing  very  low  percentages.  This  condition  needs  no 
treatment  unless  the  child  is  uncomfortable,  for  it  soon  passes  away  as 
the  strength  and  quantity  of  the  food  are  increased.  If  an  attempt  is 
made  to  remedy  this  form  of  constipation  by  rapidly  increasing  the  fat, 
habitual  vomiting  is  frequently  produced.  The  use  of  laxatives  often 
causes  intestinal  derangement  where  none  previously  existed. 

In  genenil,  the  most  important  indications  for  vanfing  the  percent- 
ages may  he  stated  as  follows:  If  not  gaining  in  weight  and  without 
special  signs  of  indigestion,  increase  the  proportions  of  all  the  ingredi- 
ents;  if  habitual  colic,  diminish  the  proteids;  for  frequent  vomiting 
soon  after  feeding,  reduce  the  quantity;  for  the  regurgitation  of  sour 
masses  of  food,  reduce  the  fat,  and  sometimes  also  the  sugar;  for  obsti- 
nate constipation,  increase  both  fat  and  proteids. 

The  digestive  organs  of  the  young  infant  are  exceedingly  sensitive, 
easily  deranged,  and  a  simple  functional  derangement  speedily  becomes 
a  gastric  or  intestinal  catarrh ;  hence  the  importance  of  close  attention 
to  all  feeding  cases  for  the  first  month  or  two,  and  of  promptly  and 
intelligently  making  necessary  changes  in  the  food  to  relieve  the  minor 
symptoms  of  indigestion. 

difficult  Cases  of  Feeding*— Feeble  digestion  or  chronic  indigestion 
is  seldom  due  to  inherited  conditions,  but  in  most  cases  is  the  result  of 
previous  bad  feeding  or  bad  nursing. 

A  carefully  obtained  hii^tonf  is  of  great  value  in  enabling  one  to 
judge  of  the  condition  and  peculiarities  of  the  digestive  organs  of  the 
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individual  child.  One  should  never  ignore  the  results  of  previous  expe- 
rieooe,  and  in  most  eases  it  is  unwise  to  repeat  what  has  once  worked 
dtfiastrousljr. 

One  should  endeavour  to  determine  whether  the  trouble  is  chiefly 
with  the  fat,  the  sugar,  or  the  proteidfi  of  the  milk;  also  whether  it  is 
the  stomach  or  intestines  which  are  most  deranged,  the  former  being 
indicated  by  vomiting,  regurgitation  of  food  or  wuter,  belching  of  gas, 
and  a  coated  tongue ;  the  latter  by  colic,  flatulence,  distention  of  the 
aUomeu,  diarrha^a  or  constipation,  curds  or  mucus  in  the  stools. 

Drugs  have  small  place  in  the  management  of  these  cases.  The 
cfliential  treatment  is  the  proper  adjustment  of  the  diet  to  the  condi- 
tion. 

Failure  may  be  due  to  causes  outside  the  food  prescribed— sometimes 
to  the  surroundings,  sometimes  to  ignorance  or  carelessness  in  prepar- 
ing or  administering  the  food. 

In  all  protracted  cnses,  and  in  those  in  which  the  derangement  is 
great,  change  of  diet  is  important;  the  more  protracted  the  condition, 
the  more  radical  should  the  change  be*  Not  muuh  is  to  be  expected 
from  fractional  variations  in  the  milk  percentages,  when  those  given 
an?  producing  a  great  deal  of  disturbance;  changes  of  from  1  to  2  per 
ci?nt  in  the  proteids  and  fat,  or  of  3  to  4  per  cent  in  the  sugar,  are  often 
required. 

Radical  changes  are  necessary  in  the  manner  of  feeding  as  well  as 
in  the  food;  with  reference  to  intervals  between  feedings  and  quantities 
at  aingle  feedings,  one  often  snt^ceeds  best  by  trj^ing  the  exact  opposite 
of  what  has  previously  failed.  | Small  f|uantities  of  a  strong  food  often 
aucneed  better  than  large  quantities  of  a  weak  food,  particularly  where 
vomiting  is  a  prominent  symptom.  \ 

A  careful  regulation  of  the  milk  percentages  in  intelligent  hands 
^^  will,  in  private  practice^  be  successful  in  the  great  majority  of  cases. 
^ftSuoeeaa  by  this  method  may  be  expected  in  proportion  to  the  accuracy 
^Hof  ihe  diagnosis  as  to  the  cause  of  the  B>Tnptoms,  und  to  the  degree  of 
^V error  in  the  previous  prescriptions  employed.  Cases  that  can  not  be 
1)4^1  ped  in  this  way  are  chiefly  very  young  infants,  and  those  in  which 
the  disonler  is  of  long  standing. 

Where  the  trouble  is  with  the  proteids  the  next  thing  to  be  tried, 
and  one  unfamiliar  with  the  percentage  niodification  may  succeed  better 
with  tt,  is  the  use  of  cereal  gmeh  in  the  place  of  water  as  a  diluent, 
tither  for  plain  milk  or  for  some  of  the  foregoing  milk  formulas.  As  a 
rtilc,  Ijctter  results  are  obtained  with  these  combinations  in  intestinal 
than  in  gastric  cases. 

Partially  peptonized  milk  may  he  used,  care  being  taken  not  to 
have  the  fat  too  high  in  the  formula  employed;  also  not  to  continue 
i0g  the  use  of  predigested  foods. 
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Whey  mixtures^  where  the  casein  is  removed  by  precipitation  and 
straining*  are  particularly  valuable  for  voung  infants. 

Wtt-nuTMs  are  useful  in  some  of  the  most  protracted  cases  where 
by  the  food  changes  one  can  only  get  rid  of  the  symptoms  of  indiges- 
tion, but  can  make  no  progress  in  weight;  they  are  more  likely  to  be 
of  assistance  in  intestinal  than  in  ga^^tric  cases,  and  in  those  attended 
by  constipation  than  by  diarrhcea;  in  some  of  the  latter,  particularly 
if  in  very  young  infants,  where  the  stools  are  frequent,  thin,  sour,  and 
green,  the  high  fat  and  sugar  of  a  wet-nurse's  milk  sometimes  cause  a 
serious  aggravation  of  all  the  symptoms.  Wet-nurses  are  of  most 
signal  service  in  cases  of  acute  inanition.  They  seldom  succeed  with 
infants  over  seven  or  eight  months  old  unless  pn?viously  nursed,  as  these 
will  rarely  take  the  breast. 

Withhoiding  all  milk  from  nursing  or  bottle-fed  infants  is  very 
often  necessary  in  conditions  uf  aeule  disease,  but  in  eases  of  chronic 
indigestion  it  is  done  too  frequently  and  often  where  a  better  treatment 
is  to  discover  and  give  correct  milk  percentages.  Wbile  in  some  eases 
nothing  is  better  than  to  withhold  milk  temjiorarily,  often  nothing  is 
worse  than  to  do  so  permanently.  We  can  not  conclude  because  of  the 
b4.*nefit  seen  by  omitting  milk  that  the  child  can  never  digest  it;  but 
should  soon  begin  with  very  smalt  quantities  and  gradually  return  to  a 
diet  in  which  it  is  an  important  element. 

Success  in  infant-feeding  is  largely  a  question  of  close  observation 
and  carefnl  attention  to  details.  Without  these  the  proportion  of  fail- 
ures by  any  method  will  be  very  large. 


CHAPTER    IV. 


FEEDING  AFTER  THE  FIRST  YEAR. 
HEALTHY  INFANTS  DURING  TOE  SECOND  YEAR. 

The  physician  should  not  relax  his  vigilance  in  the  feeding  of  a  cliild 
after  the  first  year  has  passed.  The  ideas  of  the  laity  in  regard  to  what  a 
child  can  digest  after  it  has  outgrown  an  exclusive  milk  diet,  are  very 
erroneous.  The  majority  of  infants  are  given  solid  food  too  early  and  in 
too  large  quantities,  Most  of  the  attacks  of  indigestion  during  the  sec- 
ond year  are  directly  traceable  to  such  gross  dietetic  errors.  The  diet  of 
a  healthy  child  during  the  second  year  should  consist  of  onilk,  some 
farinaceous  food,  bread,  a  small  amount  of  animal  food — beef  or  mutton, 
beef  jiiice,  eggs — and  fruitA 

Milk  should  be  the  basis  1  of  the  diet.  The  popular  idea  that  there 
are  many  children  who  can  not  take  milk  is  an  erroneous  one ;  the  real 
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troable  usually  is  that  they  will  not  take  it  because  other  food  pleases 
the  palate  better,  and  they  are  allowed  to  have  their  own  way  in  this 
as  in  other  things.  It  is  of  the  utmost  importance  that  the  transition 
from  a  purely  liuid  diet  to  one  of  solid  food  .should  be  made  very  slowly, 
and  that  the  habit  of  drinking  milk  should  not  be  discontinued. 

Wcanitifj  from  ike  hollle. — This  should  always  be  begun  by  the  thir- 
t^nth  month;  by  the  fifteenth  month  an  infant  should  drink  all  its 
milk  from  a  cup,  except  possibly  the  10  p.  m.  feeding,  when  the  bottle 
may  he  allowed  for  the  sake  of  convenience.  Early  weaning  from  the 
bottle  18  a  matter  of  no  small  importaoce.  Where  the  bottle  is  contin- 
ued, as  it  often  is,  until  a  diild  is  two  or  three  years  old,  the  greatest 
difficulty  may  be  experienced  in  getting  rid  of  it,  and  this  difficulty  is 
increased  the  longer  it  is  delayed.  I  have  seen  many  children  with  the 
"  bottle-habit  ^'  so  developed  that  throughout  childhood,  although  at 
any  time  they  would  take  milk  from  the  bottle,  they  eould  never  be 
induced  to  take  it  in  any  other  way. 

During  the  second  year  with  average  milk  tiud  average  infants  very 
little  modification  of  the  milk  is  required.  The  addition  of  milk  sugar 
is  in  most  cases  unnecessary^,  since  the  child  is  now  able  to  take  a  con- 
siderable part  of  its  carlxihyd rates  in  tire  form  of  starch.  If  the  uiilk  is 
very  rich,  such  as  that  from  a  Jersey  herd,  it  should  always  be  diluted 
with  at  least  one-fourth  water  In  hot  weather  even  a  greater  dilution 
may  he  necessary.  If  the  milk  is  poor  in  fat,  and  in  eoiiseqiienee  const i- 
piition  is  present,  the  use  of  only  the  u tjpe r J,w o- tjijids  from  each  quart 
bottle  will  make  the  percentage  of  fat  about  right. 

Fmm  Twelve  to  Fifteen  Months. — Five  feedings  in  twenty-four 
hours  are  required,  the  interval  between  feedings  being  about  fgur_ 
bour^.  The  daily  amount  of  food  needed  is  from  forty_to  fifty  mim^pfi 
(K240  to  1,550  grammes).  Each  feeding,  therefore,  should  consist  of 
from  eight  to  ten  ounces,  of  wliich/fpur-liftlis  is  nnlk  and  one- fifth  some] 
fonn  of  farinaceous  food,  thorouglny  cooked,  and  then  strained,  so  that 
it  formii  a  thick  jelly.  This  may  l>e  made  from  barley,  wheat,  oatmeal, 
arrowroot,  farina,  or  from  the  farinaceous  foods.  Prepared  barley  and 
oat  flours  are  greatly  to  be  preferred  to  the  grains  (see  page  lt>4),  aa 
tbtjy  recpiire  only  twenty  or  thirty  minutes'  cooking.  If  the  flours  are 
ased,  about  lone  rounded  tablespoonful  is  require^}  for  twelve  ouncesjof 
wntiT  to  raa\e  a  gruel  of  the  right  consistency.  This  should  of  course 
be  made  fresh  daily. 

In  preparing  the  food,  the  milk  and  the  gniel  are  simply  mixed 
toggetlier  while  the  latter  is  warm,  and  salt  and  a  small  quantity  of  cane 
fUgmr  added  to  make  it  palatable.  It  is  then  divided  into  as  many 
feedings  as  are  required  for  the  day,  each  one  being  placed  in  a  sepa- 
late  bottle.     As  to  handling  the  bottles  and  pasteurizing  or  steril- 

5,  the  same  rules  apply  as  during  the  first  year. 
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For  four  of  the  feedings  only  the  food  contained  in  the  bottle  is 
given;  at  the  other  one,  usually  fat  midday,  the  milk  may  he.  preceded 
by  beef  juice)  beginning  with  one_or  twiLlea^oonfuk,  and  gradually 
increasing  up  to  two^  ouncea,  |Un  alternate  days,  from  three  to  ajjl 
ounces  of  mutton  or  chicken  brofli^iay  be  given  instead.  At  this  feed- 
ing the  child  will  usually  take  but  half  or  two-thirdt*  of  its  milk.  The 
only  other  thing  to  be  given  is  the  jyjce  of_8aia£^Jriait,  wliieh  should 
form  a  regular  part  of  the  child's  diet*  That  from  gweetJirangips  or 
ripe  Efiaclj^g  is  best.  From  one  to  two  ounces  at  a  time  should  be  given 
about  ooc  hour  before^the  rnHk  feeding. 

i^om  Fifteen  to  l^kteen  Months, — The  only  change  desirable  is  the 
addition  of  staje  bread,  preferably  dried  crisp  in  the  oven,  or  zwieback, 
to  be  given  with  the  broth  or  beef  juice;  and  occasionally  a  soft  egg 
may  take  the  plac^  of  one  of  these.  The  quantity  of  milk  and  gruel 
may  be  increased  if  demanded  by  the  chiUrs  appetite. 

From  Eighteen  Months  to  Two  Tears*— The  cereal  gnieh  may  now 
b*^  rephiced  by  porrk[gc  of  ilic  same  varieties  as  used  for  older  children, 
but  always  very  thoroughly  cooked,  iiominy  and  oatmeal  nnjuiring  at 
least  three  1 1 ours*  continuous  cooking.  Plain  warm  milk,  from  nine  to 
twelve  ounces,  may  now  be  given  at  the  first  and  fifth  meals ;  at  the 
second  and  fourth  meals,  six  to  eight  ounces  of  milk  with  three  or  four 
ounces  of  the  cereal.  At  the  third*  the  midday  feeding,  from  one-half 
to  one  talilespoonful  of  raLfe  ecraped^beefjjr  mutton  may  be  added.,  if 
most  of  the  teeth  are  through.  At  the  same  time,  broth  may  l>e  allowed; 
on  alternate  days  a„£ofLegg^with  beef  juice,  and  either  wc^lLJioikdjife 
or  bread  iind  butter.  In  addition,  cooked^iriiits,  such  as  the  pulp  of 
stewed  prunes  or  baked  apple,  may  be  given* 


DIFFICULT  CA8ES  DURING  THE  SECOND  YEAR. 

The  number  of  children  whose  nutrition  is  a  matter  of  difficulty  dur- 
ing the  second  year  is  much  smaller  than  during  the  first  year;  yet  there 
are  cases  in  winch  the  difficulties  are  just  as  great.  Some  of  these  are 
infants  that  have  been  very  delicate  from  birth,  and  carried  through  the 
first  year  only  by  the  greatest  effort.  Others  are  healthy  at  birth,  but 
their  digestion  has  been  liadly  deranged  in  consequence  of  improper  feed- 
ing during  the  first  year.  Some  are  infants  who  did  well  until  they  were 
weaned,  but  from  that  time  began  to  sutler  from  constant  indigestion 
and  Tnalnutrition,  because  they  were  put  upon  improper  food — often  un- 
diluted cow's  milk.  In  some  the  symptoms  are  the  result  of  a  severe 
attack  of  acute  disease  of  the  stomach  or  intestines  during  the  first  year. 
Many  of  them  are  rachitic.  A  frequent  cause  of  trouble  is  that  children 
have  been  put  too  early  upon  solid  food,  the  mother  often  thinJcing  that 
a  child  who  is  delicate  is  only  to  be  built  up  by  giving  "  strong  food-" 
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I  Very  often  the  difficulty  is  that  the  food  has  been  excessive  in  starchy 

[especially  in  the  form  of  potato  or  oatmeal. 

Whatever  the  special  cause  of  the  symptoms,  cases  of  chronic  indi- 

'  gegtion  in  the  second  year  are  improved  by  putting  them  back  upon  es- 
sentially a  first-year  diet.  Usually  the  first  thing  to  be  done  is  to  fetop 
all  solid  food  except  the  rare  scraped  nieat^  Starches  must  be  reduced 
to  the  minimum  or  prohibited  altogether-  In  most  cases  milk,  meat, 
and  a  little  suitable  fruit  should  constitute  the  diet.  While  it  is  undoubt- 
edly true  that  the  use  of  plain  cow's  milk  often  fails  entirely,  it  is  cer- 
tain that  nothing  Is  more  likely  to  succeed  than  cow's  milk  when  prop- 
eriy  modified.  This  must  be  continued  as  the  principal  diet,  sometimes 
as  the  sole  diet,  for  the  greater  part  of  the  second  year.  The  milk  must 
be  modified  as  for  healthy  infants  who  arc  from  eight  to  twelve  months 
younger  than  the  patient  under  treatment.  Thus  a  child  of  twelve  or 
fourteen  months  should  be  given  milk  prepared  as  for  a  healthy  chitd 
of  four  or  five  months  (e.  g,,  No.  V  or  YI,  Second  Series,  page  193) ; 
one  from  twenty  to  twenty-four  months,  as  for  a  healthy  child  of  from 
ten  to  twelve  months  (e.g.,  No.  VI  or  VII,  Second  Series).  Milk  con- 
taining a  larger  quantity  of  casein  than  in  these  formulaQ  is  rarely 
digested  unless  partially  peptonized,  and  this  may  be  required-  even 
with  the  lower  perct^ntagcs.  The  daily  quantity  should  generally  be 
somewhat  larger  than  for  a  young,  healthy  infant  taking  food  of  the 
same  strength.  The  regular  intervals  of  feeding  should  never  be  s^horter 
than  three  hours,  and  in  many  cases  four  hours  is  to  be  preferred.  The 
number  of  meals  usually  required  in  the  twentyj^o^^ours  is  flm 

Few  things  cause  more  striking  improvement  in  these  patients  than 
the  administration  of  rg,re  meat-pulp,  especially  to  those  who  are  over 
itigbteen  months  old.  From  one  to  two  ounces  may  be  given  daily. 
Generally  the  proteids  in  the  food  have  teen  previously  deficient.  Many 
of  tliese  children  digest  meat  when  given  in  this  way  better  than  they 
do  the  casein  of  the  milk.  Raw  beef  juice  and  the  whites  of  eggs,  par- 
tially cooked,  may  also  be  given. 

The  same  fruits  should  be  allowed  as  for  healthy  infants,  the  quan- 
tity being  smaller.  Inasmuch  as  it  is  with  the  starches  that  the  great- 
est dilTieulty  is  usually  experienced,  the  carbohydrates  nmst  be  admin- 
if^tered  either  in  the  form  of  milk  sugar  or  some  of  the  malted  foods. 
When  starch  is  first  allowed  it  should  be  given  with  some  reliable  prepa- 
ration of  diastase. 

When  the  child  is  once  well  started  and  gaining  steadily,  the  food 
may  l>e  gradually  modified,  until  the  diet  recommended  for  healthy  in- 
fanta of  the  same  age  is  reached.  All  changes  nmst,  however,  be  made 
feiy  gradually,  and  it  should  never  be  forgotten  that  there  is  a  constant 
disposition  on  the  part  of  all  mothers  and  nurses  greatly  to  over-feed 
these  children. 


FEEDING  FROM  THE  THIRD  TO  THE  SIXTH   TEAR. 

Articles  aUowed. — ^From  the  following  list  the  diet  of  a  healthy  child 
may  be  arranged : 

Milk, — This  should  be  the  basis  of  the  diet;  most  children  reqoife 
about  one  quart  daily.  This  usually  needs  no  modification,  but  if  some- 
what difficult  of  digestion,  it  should  be  prepared  a&  follows :  Six  ounces 
of  milk,  one  ounce  of  cream,  and  three  ounces  of  water.  The  milk 
should  usually  be  given  warm* 

Cream, — This  is  of  great  value,  especially  when  there  is  a  tendency 
to  constipation.  From  two  to  eight  ounces  may  be  given  daily.  It  may 
be  used  upon  cereals,  upon  potato,  in  broths,  and  mixed  with  milk.  In 
many  cases  it  is  advisable  to  withhold  milk  and  give  only  cream. 

^9^9' — These  are  a  valuable  form  of  proteid.  They  should  be  freah, 
soft-boiled  or  poached,  but  never  fried.  Usually  eggs  should  not  be 
given  oftener  than  every  other  day,  as  many  children  soon  tire  of  them. 

Meats, — Some  form  of  meat  should  be  given  once  a  day.  The  best 
are  beef-steak,  mutton  chop,  and  roast  beef  or  lamb;  next  to  these  the 
white  meat  of  chicken,  or  fresh  fish,  wliich  should  be  boiled  or  broiled. 
Beef  and  mutton  should  be  given  rare. 

Vegetables, — Potato  may  be  given  once  a  day,  preferably  baked,  with 
the  addition  of  cream  or  beef  Juice  rather  than  butter.  Of  the  green 
vegetables  the,  best  are  asparagus  tops,  spinach,  stewed  celery,  string 
beans,  and  fresh  peas.  One  of  these  vegetables  should  be  given  daily — 
always  well  cooked  and  mashed. 

Cereals. — Nearly  all  these  may  be  used — oatmeal,  wheaten  grit^, 
hominy,  rice,  farina,  and  arrowroot.  The  most  important  part  of  the 
preparation  h  thorough  cooking.  If  the  grains  are  used,  cereals  should 
be  cookfd  at  k-ast  three  hours,  after  having  been  previously  soaked  for 
several  hours.  They  should  always  be  well  salted,  and  given  with  milk 
or  cream,  but  with  little  or  no  sugar. 

Broths  and  tttjttps. — ^The  meat  broths  are  preferable  to  the  vegetable 
hrriths.  Nearly  all  varieties  may  W  given.  Plain  broths  are  not  very 
nutritious,  but  when  thickened  with  arrowroot  or  cornstarch,  and  when 
cn^am  or  milk  is  added,  they  are  very  palatable,  and  at  the  same  time  a 
valuable  addition  to  the  diet.  Beef  juice  may  be  used  as  directed  for 
the  second  year. 

Bread  and  biacuits  (crackers), — In  some  form  these  may  be  given 
with  nearly  every  meal,  better  ivijJiojjlJiutteiMiin^  as 

for  young  children  cream  is  a  better  form  of  fat.  All  varieties  of  bread 
may  be  allowed  when  stale;  also  dried  bread,  zwieback,  and  oatmeal, 
Oraham,  or  gluten  biscuits. 

Desserts,' — The  only  ones  that  should  be  allowed  up  to  the  sixth  year 
are  Junket,  plain  custard,  rice  pudding  without  raisins,  and,  not  oftener 
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than  once  a  week,  ice-cream.     Of  the  last  three,  the  quantity  given 
f^hould  be  very  moderate. 

Fruits. — Some  fruit  should  be  given  every  day.     Oranges,  baked 

apple,  and  stewed  prunes  are  the  moet  to  be  de|>ended  upon*     Kaw 

apples  ehonld  not  in  most  cases  be  given.     Peaches,  pears,  and  grapes 

^»(with  &eeds  removed)  may  be  given  when  thoroughly  ripe  and  fresh, 

^Mut  only  in  moderate  quantity.    Special  eare  should  l>e  exercised  in  the 

^l^^of  fmits  in  very  hot  weather,  and  in  cities  where  they  may  not 

r     atw&js  be  fresh.    The  juice  of  fresli  berries  may  be  given  in  the  second 

year;  but  the  whole  fruit  should  be  very  Bparingly  given  to  all  young 

children,  and  always  without  cream. 

Articles  forbidden. — The  following  articles  should  not  be  allowed 
children  under  four  years  of  age,  and  with  few  exceptions  they  may  be 
withheld  with  advantage  up  to  the  seventh  year: 

Mmijs. — Ham,  sausage,  pork  in  all  forms,  salt  fish,  corned  beef,  dried 
beef,  goose,  duck*  game,  kidney,  liver  and  bacon,  meat  stews,  and  dress- 
ings from  roasted  meats. 

Vegetables. — Fried  vegetables  of  all  varieties,  cabbage,  potatoes  (ex- 
cept when  boiled  or  roasted),  raw  or  fried  onions,  raw  celery,  radishes, 
lettuce,  encumbers,  tomatoes  (raw  or  cooked),  beets,  egg-plant,  and 
green  com. 

Bread  and  cake. — All  hot  bread  and  rolls ;  buckwheat  and  all  other 
griddle  cakes;  all  sweet  cakes,  particularly  those  containing  dried  fruits 
and  those  heavily  frosted. 

Desserts. — All  nuts,  candies,  pies,  tarts,  and  pastry  of  every  descrip- 
tion; also  all  salads,  jellies,  s^Tups,  and  preserves. 
^^      Drinks. — Tea,  coffee,  wine,  bt'cr,  and  cider. 

^H     Fruits, — All  dried,  canned,  and  preserved  fruits ;  bananas ;  all  fruits 
^out  of  season  and  stale  fruits,  particularly  in  summer. 

From  the  third  to  the  sixth  year  four  meals  should  usually  be  given 
I     daily  and  at  regular  intervals — e.  g.,  7  and  10.30  a.  m.  ;  1.30  and  6  p.  m. 
b^*be  siocnnd  meal  should,  in  most  eases,  be  smaller  than  the  others. 
^H     The  following  is  a  sample  diet  for  a  child  of  lour  years : 

Fintt  meal. — Half  an  orange,  two  tablespooufuls  of  some  cereal  well 
nltod,  with  two  or  three  tablespoonfuls  of  cream,  a  glass  of  milk,  one 
of  bn»ttd  with  a  little  butter. 
Second  meal. — ^A  glass  of  milk  or  cup  of  broth  with  bread  or  two  or 
'     three  biscuits  (crackers). 

Third  vimL — Two  tables poonfuls  of  finely  divided  steak  or  chop,  one 
iableepoonful  of  baked  potato,  one  tablespoonful  of  spinach,  bread  and 
butler,  a  cup  of  junket,  water  to  drink. 

Fourth  meal. — Milk  with  bread,  or  milk  toast. 

From  the  list  of  articles  given  above,  a  suflScient  variety  in  the  diet 
mM  be  secured.    The  only  way  for  the  physician  to  be  sure  that  proper 
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food  IB  given  to  yoimg  children^  is  to  write  out  for  the  g^aidance  of  the 
mother  or  nurse  two  lists  somewhat  similar  to  the  above,  of  articles  for- 
bidden and  articles  allowed.  This  plan  1  have  followed  for  several  years 
with  the  happiest  results.  It  is  rarely  safe  to  trust  to  the  judgment  of 
the  mother. 

There  are  a  few  simple  rules  in  feeding  which  should  always  be  fol- 
lowed : 

A  child  should  be  taught  to  eat  slowly  and  thoroughly  masticate  his 
food.  The  food  must  always  be  very  finely  divided,  for,  as  a  rule,  mas- 
tication is  very  imperfect  even  up  to  the  sixth  or  i?eventh  ye^r.  If  the 
child  18  fed  by  the  nurse,  plenty  of  time  should  be  taken  for  the  meal 
It  is  almost  always  the  case  that  the  food  is  given  too  rapidly.  It  is  un- 
wise continually  to  urge  children  to  eat  when  they  are  di.sinelined  to  do 
so  at  the  regular  hours  of  meals,  or  when  the  appetite  is  habitually  poor, 
and  under  no  circumstances  should  children  be  forced  to  eat.  Indigesti- 
ble articles  of  food  should  not  be  given  to  tempt  the  appetite  when  ordi- 
nary simple  food  is  refused,  nor  should  these  be  allowed  because  of  the 
notion  that  "  the  child  must  eat  something,"  Food  should  not  be  allowed 
between  meals  when  it  is  habitually  declined  at  meal-time.  If  a  child  re- 
fuses to  eat,  and  examiuatiou  reveals  no  fault  with  the  food  prepared,  it 
should  seldom  be  offered  again  until  the  next  feeding  time.  In  all  easei 
of  temporary  indisposition,  no  matter  of  what  nature,  and  during  peri- 
ods of  excessive  heat  in  summer,  the  amount  of  solid  food  should  be  re- 
duced and  more  water  given.    If  milk  is  the  food,  it  should  be  diluted. 

FEEDING  DURING  ACUTE  ILLNESS. 

Infants. — This  is  an  important  part  of  the  treatment  of  every  acute 
disease  in  cfiildhood,  hut  especially  so  in  infancy.  Wliether  the  illness 
is  one  of  the  eruptive  fevers,  diphtheria,  pneumonia,  or  influenza,  all 
cases  must  Ije  fed  in  about  the  same  way.  It  is  much  easier  by  proper 
feeding  to  prevent  disturbances  of  digestion,  than  to  allay  them.  In 
infancy  this  complication  often  turns  the  scale  against  the  patient.  In 
every  severe  acute  illness,  especially  if  it  is  of  a  febrile  character,  the 
power  of  digestion  is  much  diminished.  One  evidenco  of  this  is  the 
onset  with  vomiting;  another  is  the  anorexia  which  accompanies  the 
early  stage  of  nearly  all  acute  diseases.  We  should  respect  this  disin- 
clination and  make  it  our  guide  in  the  treatment.  But  water  is  needed  ; 
withholding  this  will  often  cause  the  temperature  to  rise  even  higher 
than  before. 

In  all  acute  febrile  diseases  the  general  rule  should  be,  less  food 
and  more  water  than  in  health.*     For  bottle-fed  Infants  this  is  easilv 


•  Some  valuable  suggeation«  u  to  thr  chftraot*r  of  food  most  suitable  in  acata 
disease  may  be  obtattied  from  the  ex^tenments  of  Jacubowitch  (Jahrbucb  ftir  Kinder- 
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accomplished  by  simply  increasing  the  dilution  of  the  food;  for  Bursing 
infftnts  by  making  the  nursing  tinie  shorter  and  giving  water  freely 
between  feedings  either  from  a  spoon  or  bottle. 

Regularity  in  feeding  is  too  often  entirely  ignored.  While  it  is  true 
that  with  3ome  capricious  children  all  rules  must  be  disregarded,  it  is 
with  the  great  majority  a  decided  advantage  to  adhere  to  proper  food 
and  regular  intervals.  Food  shtiuld  seldom  be  given  at  less  than  two- 
hour  intervals^  and  generally  a  three-hour  interval  is  better,  although 
there  is  no  limit  to  the  frequency  with  which  water  may  be  given,  and 
unless  the  stomach  is  irritable,  almost  bo  limit  as  to  quantity.  Stimu- 
lants^ when  required,  are  often  best  given  in  a  very  dilute  form  with  the 
water. 

Forced  feeding — gavage, — Not  a  few  cases,  however,  are  seen  in 
which,  after  a  child  has  been  several  days  sick,  in  consequence  of  deliri- 
um, stupor,  sepsis,  or  some  other  serious  condition,  it  may  refuse  all 
food  or  tiike  so  little  that  it  is  in  danger  of  death  from  inanition.  At 
this  juncturt?  forced  fet^ding  or  gavage  (see  page  64)  serves  an  excel- 
lent purfiose.  Both  food  and  stimulants  can  thus  be  introduced  at  regu- 
lar intervals  with  slight  disturbance,  and  lives  saved  which  would  other- 
wise be  lost.  If  gavage  is  employed,  the  stomach  should  be  first  washed. 
The  intervals  of  feeding  should  be  made  at  least  one  hour  longer  than 
is  customary  in  health,  and  usually  predigested  foods  given. 

Older  Children.— The  same  conditions  with  reference  to  digestion 
exist  aii  in  the  case  of  infants.  Older  patients,  however,  are  not  so 
emfiily  disturl)ed,  and  the  disturbance  of  digestion  is  not  so  likely  to  be 
serious  as  in  the  case  of  infonts.  Even  here  the  physician  shimkl  direct 
the  food  to  be  given  at  regular  intervals,  usually  not  oftener  than  every 
three  hours,  but  should  never — as  is  so  often  done — order  milk  to  be 
gi\t?n  to  the  child  ever\'  time  it  asks  for  a  drink.  Tn  most  cases,  for 
children  under  five  years  old,  milk  should  be  somewhat  diluted,  usually 
with  lime-water,  and  partially  peptonized  if  the  child's  digestion  is  fee- 
He.  Children  who  do  not  take  milk  readily  may  be  given  beef  tea,  broth, 
gruel,  or  kumyss,  but  rarely  ice-cream  or  jellies  so  frequently  prescribed, 
ti  the«ei  if  given  in  any  considerable  quantity  or  very  often,  are  likely 
lo  disturb  the  stomach  and  take  away  what  Httle  desire  for  food  the 

bdtkuodQ*  xlvii,  105)  upon  the  actiTity  of  the  digestive  ferments  derived  from  the 
different  organ*  of  children,  removed  immediately  ftftor  death,  usually  occurring  from 
acutt*  gvneral  disease.  The  greatest  activity  was  found  in  the  dia^statie  ferment  of  the 
pttticnsfta,  Although  ilJ  power  to  caiukify  fats  was  weak,  and  in  one- third  the  cases  it 
was  abgent  The  peptonizing  power  both  of  the  stomach  and  the  pancit'as  was  very 
weak.  The  practical  inference  from  this  is  that  the  food  of  ac*utely  sick  children 
•boaM  consist  chteUr  of  carbohydrate*;,  either  as  sugars  or  starches,  that  fats  should 
ba  wry  fparingly  given,  and  that  proteids  in  many  cases  should  be  partially  pro- 
This  accords  with  clinical  experience. 
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child  may  have.  Raw  eggs  are  palatable  when  beaten  up  with  sherry, 
a  little  sugar,  and  cracked  ice.  Fruits,  particularly  orauges,  grapes,  and 
grapt!-fruil,  may  be  allowed  in  almost  every  febrile  disease,  but  never 
given  within  tivo  hours  of  a  milk  feeding. 

The  water  given  may  be  plain  boiled  water »  but  better,  in  most  caseSi 
are  8ome  of  the  eiirhonated  waters,  A^jchy,  Seltzer,  or  Apollinaris^  these 
being  less  likely  to  disturb  the  stoiuaeh. 

It  is  certainly  a  mis^take  to  force  food  upon  older  children  in  any  dis- 
ease in  which  their  condition  is  not  dangerous.  But  when  there  is  sepsig, 
delirium,  or  coma  associated  with  other  dangerous  symptoms,  gavage 
may  be  resorted  to  with  but  little  more  difficulty,  and  with  no  less  satis- 
factory results,  than  in  infants. 


CHAPTER   V. 

THE  DEEANGEMENTS  OF  NUTRITION. 

The  derangements  of  nutrition  form  a  distinct  and  a  very  large  clasa 
in  the  ailments  of  infancy^  particularly  during  the  first  year.  The 
symptoms  are  sufficiently  definite  and  eharai'teriii^tie  for  them  to  Ik»  re- 
garded as  separate  diseases,  and  to  be  discussed  as  such.  In  adults  such 
symptoms  are  seldom  seen  except  in  connection  with  organic  disease. 
These  cases  are  often  very  puzzling,  and  in  a  large  number  of  them  a 
diagnosis  of  some  constitutional  disease,  such  as  hereditary  s)^hilis,  or 
tuberculosis,  or  organic  disease  of  the  stomach  or  intestines,  is  errone- 
ously made.  At  other  times  the  symptoms  resemble  those  of  acute  tox- 
emia. The  essential  condition  in  all  these  cases  is  the  inability  of  the 
infant  to  get  from  its  food  what  its  system  needs.  It  can  not  digest  or 
assimilate  enough  to  support  life*  It  is  unable  to  replace  from  its  food 
the  daily  waste  of  its  tissues.  The  constructive  metabolism  is  not  equal 
to  the  destructive  metabolism  of  the  body;  the  process  is,  therefore, 
essentially  one  of  starvation,  which  may  be  rapid  or  slow,  according  to 
circumstances. 

The  fault  in  these  eases  is  partly  with  the  digestion,  but  principally 
with  the  food.  The  problem  is,  to  adapt  the  food  to  the  digestion  of  the 
individual  child  under  consideration.  The  solution  is  often  very  easy  at 
first,  but  the  difficulties  multiply  rapidly  the  longer  the  condition  has 
lasted.  It  is  therefore  essential  that  the  true  explanation  of  the  symp* 
toms  should  be  recognised  at  the  earliest  possible  moment.  Changes 
occur  so  rapidly  in  very  young  infants  that  a  mistake  in  diagnosis  and  a 
consequent  delay  of  a  few  days,  may  be  sufficient  to  determine  a  fatal  re- 
sult.   The  outcome  in  eases  of  imperfect  nutrition  depends  almost  en- 
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tirely  upon  their  management.  The  condition  is  not  one  which  tends  to 
right  itself.  Spontaneous  improvement  or  recovery  rarely  takes  place. 
In  order  to  recognise  the  condition  and  anticipate  the  residt,  nothing  is 
eo  important  as  a  close  observation  of  the  body-wei^'ht.  A  child  whose 
nutrition  is  a  matter  of  difficulty  should  be  weighed  regularly,  in  the 
ejirly  months  twice  a  week,  and  once  a  week  throughout  tlie  first  year. 
If  tiiia  16  done,  the  first  symptoms  of  failing  nutrition  are  unerringly 
delected.  If  a  child  does  not  gain  in  weight  something  is  wrong,  and  a 
steady  loss  in  weight  in  an  infant  is  a  warning  which  should  never  be 
unheeded;  for,  unless  the  conditions  are  changed,  it  is  practically  cer- 
Um  to  continue,  and  generally  with  increasing  rapidity,  until  the  in* 
fant's  vitality  has  been  reduced  to  such  a  point  that  no  means  of  treat- 
ment can  restore  it.  The  younger  the  child,  the  more  rapid  the  loss, 
and  the  longer  it  has  continued,  the  greater  is  the  danger. 

For  convenience  of  description  these  derangements  of  nutrition  have 
been  divided  into  three  groups,  diifering,  however,  rather  in  degree  than 
in  kind. 

L  Cases  of  acute  inanition,  which  are  quite  rapid,  generally  lasting 
frf>m  a  few  days  to  a  few  weeks.  They  are  rare  except  in  young  infante, 
being  most  frequently  seen  in  the  first  three  months. 

2.  Cases  of  malnutrition,  in  which  the  symptoms  are  much  less  se* 
Tcre  than  in  the  other  groups,  although  they  may  be  of  long  duration. 
While  it  is  most  common  in  the  first  two  years,  malnutrition  may  be 
seen  at  any  age. 

3.  Ca^s  of  marasmus.  This  is  similar  to  inanition »  but  a  much 
•lower  process,  lasting  usually  for  several  months.  It  may  be  seen  in 
inCanU  of  any  age. 

ACUTE  INANITION. 

Inanition,  or  stan^ation,  is  a  condition  depending  upon  lack  of  assim- 
tUtion.  It  is  common  in  early  infancy,  when  it  often  simulates  serious 
organic  disease.  In  older  children  it  is  not  so  fre<|uent,  and  not  usually 
so  obscure.  In  all  the  acute  diseases  of  the  digestive  tract  many  of  the 
qnnptoiiis  are  due  to  inanition.  The  eases  considered  in  the  present 
chapter,  however,  are  those  in  which  there  is  no  such  association,  or 
where  the  digestive  symptoms,  strictly  speaking,  are  not  prominent. 

Etiology.— The  essential  cause  of  inanition  is  that  the  child  does  not 
r  "  ?ent  food,  or  that  the  food  taken  is  not  assimilated.     It  usnally 

under  one  of  the  following  conditions:  (1)  When  a  child  re- 
fuses all  food,  whether  from  the  breast  or  the  bottle,  or  can  be  made  to 
ke  only  an  insignificant  amount.     The  cause  of  this  it  is  often  im- 

lible  to  discoTer.  I  have  seen  it  in  a  variety  of  circumstances,  once 
in  an  infant  five  months  old,  previously  healthy,  who  was  suffering  from 
whooping-cough.    This  infant  utterly  refused  the  breast,  and  from  the 


Koss 

I      in  aj 


M 


NUTRITION. 


gpoon  would  take  less  than  two  ounces  a  day.    After  four  days  and  the 

production  of  most  alarming  aymptomSj  gavage  was  begun,  and  its  life,  1 
think,  saved  by  it.  It  is  sometimes  seen  at  weaning,  where  a  child  per- 
sistently refuses  to  take  food  from  a  bottle  or  spoon.  (2)  When  the 
food  given  is  entirely  inadequate^  as  when  an  infant  is  nursing  upon  a 
dry  bresist,  or  one  in  which  the  milk  supply  is  so  scanty  that  the  child 
gets  practically  nothing.  I  have  occasionally  seen  it  later,  when  the 
hreast-niilk,  for  some  unexplained  reason,  had  suddenly  failed*  (3) 
Where  the  charaeter  of  the  food  is  improper.  Breast-milk  may  b<*  not 
only  scanty,  hut  of  very  poor  quality.  On  account  of  extreme  poverty, 
the  infant  may  he  getting  only  tea,  as  1  have  known  to  hc»  true  in  several 
cases  before  admission  to  the  hospital.  Some  cases  oecur  in  young  in- 
fants who  are  fed  entirely  on  starchy  food.  (4)  Where  the  infant  atj 
birth  has  such  feeble  powers  of  digestion,  because  premature  or  delicate 
that  it  is  unable  to  take  or  to  digest  sufficient  food  to  maintain  lifej 
Sometimes  this  food  is  breast-niilk,  which,  though  abundant,  is  of  infe- 
rior quality  and  can  not  be  assimilated.  Very  often  it  is  some  proprie- 
tary food.  (5)  When  a  sudden  change  of  food  is  made  to  one  so  ditli- 
cult  of  digestion  that  the  child  is  unable  to  assimilate  it.  This  may 
happen  after  sudden  weaning.  In  such  cases  the  symptoms  of  inanition 
are  mingled  with  those  of  acute  indigestion,  but  the  former  usually  pre- 
dominate, ^m 

In  children  over  one  7ear  old,  and  sometimes  in  younger  ones  abo,^^ 
the  symptoms  of  inanition  may  follow  those  of  some  acute  disease^  such 
as  influenza,  nuilaria,  pneumonia,  or  even  otitis.     Although  the  child 
may  recover  from  the  acute  process,  the  general  vitaHty  is  so  much  low- 
ered tbat  assimilation  is  not  sullicient  to  replace  the  waste  of  the  body,       j 

Symptoms,— The  mode  of  development  depends  upon  the  antecedent 
condition,  lu  young  infants  inanition  often  follows  malnutrition  where 
perhaps  there  has  been  nothing  noticeable  except  a  gradual  loss  in 
weight;  or  if  the  weight  has  not  been  watched,  it  may  be  observed  only 
tbat  the  infant  has  not  been  doing  well.  Severe  symptoms  may  come  on 
quite  suddenly,  and  if  the  nature  and  the  gravity  of  the  condition  are  not 
appreciated  the  ease  may  terminate  fatally  in  two  or  three  days.  The 
loss  in  weight  is  now  rapid,  amounting  often  to  three  or  four  ounces  a 
day.  The  temperature  in  the  newly  born  may  be  high,  but  it  is  more 
often  subnormal  The  pulse  is  always  weak  and  rapid.  The  urine  is 
scanty  and  very  low  in  chlorides.  The  extremities  are  cold,  and  the 
peripheral  circulation  poor.  There  is  usually  complete  muscular  relaxa- 
tion, almost  collapse.  The  skin  may  be  dry  or  covered  with  a  clammj^^ 
perspiration.  There  is  extreme  pallor,  and  often  there  is  cyanosia«^| 
This  is  always  a  grave  symptom,  and  when  it  is  marked  the  case  usually  ^^ 
ends  fatally.  Cyanosis  may  be  present  in  children  who  have  previously 
cried  well  and  in  whom  there  is  no  suspicion  of  atelectaais.    The  respira- 
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lions  are  rapid  and  may  be  irregular.  There  may  be  constaDt  worrying 
and  fret  fulness,  or  a  condition  of  semi-stupor,  in  which  the  cliild  makes 
no  sign  of  wanting  food.  The  fontanel  is  sunken  and  the  pupils  are 
often  contracted.  The  stools  contain  undigested  food,  or  if  predigcsted 
foods  are  given  they  seem  to  pass  through  the  intestines  unchanged. 
The  bowels  usually  move  frequently,  although  there  may  be  constipation, 
due  to  the  small  amount  of  food  taken.  When  all  food  is  refused  for 
two  or  three  days  the  stoola  may  resemble  meconium^  as  I  once  saw  in 
a  duld  six  months  old.  While  no  desire  for  food  is  manifested,  infants 
will  sometimes  swallow  food  when  it  is  offered,  retaining  everything 
given  for  several  feedings,  when  the  whole  quantity  is  vomited. 

The  course  of  the  disease  depends  much  upon  the  age  of  the  infants. 
Those  under  one  month  succumb  most  quickly.  In  them  the  symptoms 
sometimes  last  but  two  or  three  days,  seldom  more  than  a  week  or  ten 
iju,  the  children  simply  drooping  steadily  until  death  occurs.     With 

per  treatment  complete  recovery  may  take  place  in  a  week.  In 
older  infants  the  progress,  whether  upward  or  downward,  is  usually  less 
rapid. 

Prognosis. — The  outcome  of  these  cases  is  always  uncertain.  In  few 
conditions  is  it  more  so.  It  is  hard  for  one  who  is  not  familiar  with  the 
condition  to  appreciate  the  great  and  even  the  immediate  daDger  in 
which  a  young  infant  may  be  from  inanition,  especially  in  the  ah- 
seDce  of  both  vomiting  and  diarrhoea.  It  is  difficult  to  estimate  the 
gravity  of  an  individual  case  except  after  twenty-four  hours'  observa- 
tion. The  best  of  all  guides  is  perhaps  the  weight.  Where  the  loss 
is  several  ounces  each  day  the  chanws  of  recovery  are  small  The  pres- 
ence also  of  frequent  vomiting  or  of  diarrhoea  makes  the  outlook  very 
bad.  A  high  temperature,  very  marked  relaxation,  copious  perspiration, 
co\*}  cxtn'mities,  and  cyanot^is  are  all  bad  symptoms. 

Biagnosis. — Inanition  is  distinguished  from  malnutrition  hy  its 
greater  severity,  and  from  marasmus  by  its  more  acute  character.  The 
utiual  mistake  is  that  of  confounding  inanition  with  some  local  or  consti- 
tutional disease.    It  may  be  mistaken  for  acute  indigestion^  meningitis, 

tro-enteritis,  pneumonia,  and  some  of  the  fevers.  The  temperature 
hen  elevated  is  especially  likely  to  mislead.    Tn  some  cases  the  absence 

chb>ride«  from  the  urine  may  be  of  diagnostic  value. 

Treatment. — The  existence  of  inanition  in  young  infants  presupposes 
iljr  the  feeblest  powers  of  digestion  and  assimilation.  If  possible,  a 
wet-nurse  should  be  secured,  for  in  most  of  the  casen*  the  time  for 
action  is  so  short  that  there  is  no  opportunity  to  experiment  with  arti- 
ficial feeding. 

The  breast-milk  should  usually  he  diluted,  at  first  with  an  equal  vol- 
ume of  water  or  Ume-water,  and  the  quantity  should  he  only  a  few 
drachma.    It  may  be  given  with  a  spoon  or  a  medicine-dropper.    If  there 
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is  diarrhcpa,  the  milk  should  be  pumped  from  the  breasts,  and  the  creain 

removed,*  since  the  high  fat  of  ^ood  breast-milk  id  apt  to  excite  vomits 
ing  or  copious  purgation,  iiraduully  tlie  tjuautity  and  Btrength  of  the 
milk  are  increasal  until  the  child  is  allowed  to  take  the  breast  entirely. 

Wlien  no  wet-nurse  can  be  obtained,  whey  mixtures  (page  210)  may 
be  tried  or  a  milk  formula  containing  low  proportions  of  fat  and  proteiis 
!?iieh  as  No*  II,  Second  H cries  (page  193),  or  No,  I,  Third  Series  (pagii! 
104).  Sometimes  these  should  be  peptonized.  When  food  k  not  readily 
taken,  it  may  be  given  by  gavage.  Rectal  feeding  may  be  of  some  assist- 
ance for  a  short  period.  Other  tilings  which  may  be  tried  are  diluted 
kumyse,  animal  broths,  malted  foods^  farinaceous  foods,  and  beef  pep- 
tones. 

Often  the  symptoms  arc  due  quite  as  much  to  a  lack  of  water  as  to  a 
lack  of  food.  Injections  of  a  normal  salt  solution  may  be  given  per  rec- 
tum or  even  under  the  skin  with  very  great  advantage.  Beetal  injec- 
tions should  be  given  at  104*'  to  110°  F,  and  carried  high  into  the  colon 
by  a  catheter;  they  should  be  repeated  every  four  or  live  hours. 

The  other  treatment  required  by  these  cases  is  the  reduction  of  high 
temperatures  by  sponging  or  tepid  baths,  and  the  raising  of  subnormal 
temperatures  by  hot-w^ater  bags,  rolling  in  cotton,  or  even  by  the  use  of 
an  incubator.  Stimulants  are  indicated,  but  are  not  very  well  borne; 
alcoholic  preparations  by  the  mouth  often  excite  vomiting,  but  by  the 
rectum  they  may  be  lietter  tolerated.  Drugs  are  of  no  use  whatever. 
Oxygen  inhalations  are  of  the  greatest  value,  and  should  be  used  if  pos- 
sible in  all  very  acute  cases  whether  cyanosis  is  present  or  not.  Heat^ 
oxygen,  and  diet  are  really  the  sum  of  treatment. 

Inanition  in  older  infants  is  usually  seen  at  w^eaning  or  in  connec- 
tion with  or  following  some  acute  illness.  Completely  peptonized  milk 
by  gavage  is  often  useful.  There  are  some  patients,  usually  over  ten 
months  old,  who  refuse  f!uid  food  of  every  description,  and  vomit  it 
when  it  is  coaxed  or  forced,  yet  who  will  take  and  digest  in  a  most 
surprising  manner  some  form  of  solid  food,  such  as  beef-steak,  oatmeal, 
broad,  crackers,  or  even  potatoes.  For  the  time  one  must  give  what- 
ever the  child  will  take,  and  gradually  change  to  a  suitable  diet  as  soon 
as  circumstances  will  permit.  The  needed  water  may  be  given  per 
rectum. 

All  children  who  have  suffered  from  acute  inanition  need  the  closest 
attention  for  a  long  time,  particularly  as  to  their  feeding,  regarding 
which  suggestions  will  be  found  in  the  pages  devoted  to  Infant-Feeding. 

MALNUTRmON. 

Cases  of  malnutrition  are  exceedingly  common,  and  occupy  a  large 
part  of  the  time  and  attention  of  one  engaged  in  practice  among  chil- 
dren.   Although  these  children  can  not  be  said  to  be  actually  ill,  they 
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are  tery  far  from  well,  and  their  condition  is  often  the  cause  of  the  great- 
,  esl  solicitude  on  the  part  of  anxious  parents,  not  only  from  the  existing 
state  of  healthy  but  from  the  apprehension  of  the  development  of  some 
&eriou0  organic  or  constitutional  disease,  espeemllj  tuberculosis. 

Etiology. — Mahiutrition  may  depend  upon  inherited  conditions. 
Certain  children  are  deUcate  from  birth,  possessing  only  feeble  phyBieal 
Titality,  though  without  giving  evidence  of  any  actual  diseui*e.  They  are 
often  the  offspring  of  parents  of  delicate  constitution^  or  of  those  with 
inherited  tuberculosis,  gout,  syphilis,  or  alcoholism.  Very  many  city 
children  are  included  in  this  group.  They  are  a  product  of  modem  Hfe, 
and  inherit  a  too  highly  developed  nervous  organization  with  a  corre- 
sponding amount  of  physical  deterioration.  In  another  group  of  cases 
the  children  are  premature  or  very  small  at  birth,  weighing  perhaps  only 
three  or  four  pounds.  Many  cases  are  traceable  to  improper  feeding  or 
equally  poor  nursing  during  the  first  few  months.  These  children  got  a 
poor  start  in  life,  and  on  that  account  are  handicapped  throughout  in- 
fancy. In  many  cases  malnutrition  develops  as  a  result  of  the  patient's 
turroundings.  While  this  is  common  among  the  poor^  it  is  not  rare 
among  the  better  classes.  One  of  the  most  frequent  causes  is  the  perni- 
cioufl  eiiBtom  of  keeping  infants  in  close  apartments  where  the  thermom- 
eter ranges  from  72**  to  TS*'  F.,  and  w*here  the  greatest  anxiety  is  con- 
ftantly  felt  lest  the  children  take  cold.  Such  infants  may  lose  in  weight, 
become  amemic^  and  exhibit  all  the  signs  of  malnutrition  where  nothing 
eW  is  wrong  except  the  conditions  mentioned.  In  infants,  malnutri- 
tion often  depends  upon  some  previous  acute  disease,  es]>eeially  of  tlie 
Btomach  and  intestines,  and  sometimes  of  the  lungs. 

In  children  who  are  over  two  years  old  the  condition  of  malnutrition 
may  be  due  to  any  of  the  factors  above  mentioned — inherited  feebleness 
of  i-^in^titiition,  bad  feeding  and  its  resulting  indigestion,  too  little  fresh 
air,  and  close  confinement  indoors.  It  is,  however,  at  this  yieriod  much 
more  frequently  than  in  infancy,  dependent  upon  some  previous  acute 
diseaJe.  This  may  be  acute  broncho-pneumonia,  acute  ilco-colitis,  in- 
flii^ii2a>  malaria^  or  any  of  the  eruptive  fevers.  As  a  result,  an  im- 
pn*«ston  is  left  upon  the  child's  constitution  which  lasts  for  months, 
otimn  for  yi*ars,  and  which  manifests  itself  not  by  any  special  local  syuip- 
loRW*  but  by  a  general  condition  of  debility  or  malnutrition.  Sometimes 
sach  diseases,  instead  of  being  directly  the  cause  of  the  symptoms,  are 
ihe  o<'€asion  which  brings  out  some  latent  inherited  taint  or  constitu- 
Imnal  weakness  in  children  who  up  to  this  time,  perhaps,  have  appeared 
except ionally  healthy.  In  other  cases  malnutrition  depends  upon  faulty 
method!;  in  education,  especially  upon  overpressure  in  schools. 

Symptoins, — In  infants. — The  weight  is  much  below  the  average,  and 
ia  either  stationary*  or  the  gain  is  very  slow,  often  only  five  or  six  ounces 
•  month  at  a  period  when  it  should  be  from  one  to  two  pounds.    In  a 
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caae  recently  under  treatment,  a  child  at  fourteen  months  weighed  but 

eight  and  a  half  pounds.    This  infant  at  birth  weighed  three  and  a  half 
pounds,  bwt  in  a  few  weeks  the  weight  dropped  to  two  pounds. 

Not  only  the  weight  but  the  general  physical  development  is  much 
below  the  normal.  At  one  year  the  body  length  may  be  three  or  four 
inches  less  than  the  average,  Bonlition  is  usually  but  not  always  de- 
layed. Muscular  development,  too,  is  backward;  many  of  the^e  chil- 
dren  do  not  t^it  alone  until  a  year  old,  and  barely  walk  at  two  and  a  half 
years.  The  muscles  are  soft  and  flabby,  and  the  ligaments  so  weak  thai 
paralysis  is  often  suspected.  The  body  is  so  small  that  the  head  seems 
unnaturally  large,  and  a  diagnosis  of  incipient  hydrocephalus  is  fre- 
quently made.  Mentally  these  infants  are  often  above  the  average. 
Some  symptoms  of  rickets  may  be  present,  but  often  there  are  none; 
to  apply  the  terra  rachitic  to  all  of  them  seems  to  me  a  mistake. 

Anaemia  is  invariably  present,  and  varies  much  in  degree,  bc*ing  rare-      g 
ly  extreme.    The  circulation  is  usually  poor,  the  hands  and  feet  are  fre^H 
quently  cold.    In  many  children  the  skin  is  unnaturally  dry;  in  otheis^^ 
there  is  a  disposition  to  excessive  perspiration,  particularly  about  the 
head.    Nervous  symptoms  are  usually  present.    These  children  are  rest- 
less, fretful,  and  irritable;  they  sleep  badly  during  the  day,  and  often 
worse  at  night.    Enlargement  of  the  lymph  glands  is  common,  especially 
those  of  the  neek.    The  cervical  adenitis  may  have  started  from  a  slighl 
catarrhal  cold,  but  the  glands  continue  to  swell  aftei*  this  has  subsid 
and  may  remain  enlarged  for  months. 

One  of  the  most  characteristic  things  about  these  infants  is  thei 
feeble  powers  of  digestion  and  assimilation.    Unremitting  care  and  con 
stant  watch fulnes.^  are  required  to  keep  them  up  to  even  a  moderate 
standard  of  healtli.    The  moiit  trivial  changes  in  food  may  upset  them. 
Attacks  of  acute  indigestion  are  usually  brought  on  by  overfeeding — the 
mistake  which  is  almost  invariably  made  by  mothers  who  are  discouraj 
with  the  slow  progress  made,  and  are  anxious  to  make  their  children  grow 
fat  and  strong.    The  balance  is  so  delicately  adjusted  that  the  slightest 
deviation  from  proper  rules  of  feeding,  either  as  to  the  quality  of  the 
food  or  the  quantity  given,  is  immediately  followed  by  an  attack  of  acute 
indigestion,  often  by  severe  diarrhiea*    As  a  result,  the  child  may  lose 
mueli  in  tivo  or  three  days  as  it  lias  gained  in  a  month  or  moix*.    These 
acute  attacks,  if  in  summer,  not  infrequently  prove  fatal.     Not  only  do 
these  patients  have  but  little  resistance  to  acute  distnrbanees  of  the 
stomach  and  intestines,  but  any  acute  disease  is  serious — measles,  whoop- 
ing-cough, and  pneumonia  being  especially  fatal.  ^^ 

Among  the  poor  or  in  institutions,  eases  of  malnutrition  like  thost^f 
described,  if  in  children  under  nine  months  old,  are  almost  certain  to  go  ^i 
on  from  bad  to  worse  until  they  have  reached  the  condition  described 
as  marasmus.    Between  this  and  malnutrition  no  sharp  distinction  can 
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be  drawn ;  they  are  rather  different  degrees  of  the  same  general  process. 
In  private  practice,  where  it  is  possible  to  have  the  hest  care  and  sur- 
roundings, with  the  co-o|K^ration  of  an  intGlligent  mother  or  nurse,  a 
fery  large  number  of  these  infants  can  be  reared.  After  the  second  year 
has  passed  the  problem  becomes  a  iimeh  simpler  one,  and  if  infectious 
di^ai^es  and  other  forms  of  acute  illness  can  be  avoided,  the  probabili- 
ties are  in  favour  of  the  child's  becoming  stronger  each  year  and  growing 
to  maturity. 

In  older  children, — In  general  appearance  these  children  are  thin^ 
pale,  and  very  often  undersized,  particularly  if  the  condition  is  constitu- 
tionjil  or  hereditary.  Sometimes  they  are  taller  than  the  average  for 
their  age,  and  their  symptoms  are  often  attributed  to  too  rapid  growth. 
One  of  the  most  striking  things  about  children  suffering  from  malnutri- 
tion is  their  vulnerability.  They  **  take  "  everything.  Catarrhal  pro- 
oeasies  in  the  no*;e,  pharynx,  and  bronchi  are  readily  excited,  and,  once 
begim^  tend  to  nm  a  protracted  course.  There  is  but  little  resistance  to 
any  acute  infectious  disease  which  the  child  may  contract.  One  illness 
often  follows  another,  so  that  these  children  are  frequently  sick  for 
almofit  an  entire  season.  Their  nmscular  developinent  is  poor,  they  tire 
readily,  are  able  to  take  but  little  exercise,  and  their  circulation  is  slug- 
gish. Mentally  they  are  usually  bright,  often  precocious.  Many  would 
te  tilted  nervous  children.  They  are  cross,  fretful,  and  any  unus^ual 
eicitcnicnt  produces  an  effect  which  lasts  for  some  time;  for  example, 
after  a  children's  party  or  a  Christmas  tree  they  may  lie  awake  half 
tile  suececniing  night,  and  may  be  really  ill  for  two  or  three  days.  Their 
»k*t*p  is  usually  disturbed  and  restless;  they  waken  frequently,  and  occa- 
sionally suffer  from  night-terrors.  At  a  later  age  they  are  favourable 
mbjects  for  chorea,  neuralgia,  and  all  functional  nervoua  disorders. 

Digestive  symptoms,  if  not  constant,  are  Yery  easily  excited.  In  fact, 
they  do  not  suffer  so  much  from  chronic  indigestion  as  from  a  delicate  or 
fiteble  digestion,  which  is  easily  upset  by  the  slightest  deviation  from 
til  tVir  routine.    Children  of  five  or  six  ybars  have  to  bo  fed  as  care- 

(\.  iifants  of  eighteen  nuinths  or  two  yean*.    The  appetite  is  usu- 

My  pour,  and  mothers  are  distressed  because  their  children  eat  so  little, 
yel,  wbeo  food  h  urged  upon  them,  attacks  of  indigestion  follow  with 
siogular  uniformity.  The  tongue  is  slightly  coated  the  greater  part  of 
the  time.  Tlie  bowels  are  apt  to  be  constipated,  apparently  more  from 
l«c*k  of  muscular  tone  than  from  anything  else.  From  time  to  time, 
fjotn  slight  causes,  such  as  exposure  to  cold,  or  even  from  fatigue,  there 
may  bt*  large  quantities  of  mucus  in  the  stools  for  two  or  three  days  at 
ft  tim<?,  although  this  is  not  a  prominent  feature  of  most  of  these  eases* 
When  they  are  not  fed  with  the  greatest  care  these  children  suffer  con- 
ilantly  from  indigestion.  A  moderate  amount  of  aniemia  is  always 
But,  and  this  may  be  the  most  striking  feature.    In  very  many  ehil- 
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dren  with  a  marked  disturbance  of  niitritioB,  there  is  an  excessive  elimi- 
nation of  uric  acid. 

The  duration  of  the  condition  depends  very  much  upon  the  cause.  If 
the  cause  is  constitutional  or  inherited,  the  condition  may  last  through- 
out childhood.  Where  it  foUows  .some  acute  illness  it  commonly  Usts 
for  a  few  months  only;  but  the  effect  of  an  acute  attack  of  broncho* 
pneumonia  or  of  ileo-colitis  may  last  for  years.  If  the  malnutrition  is 
the  result  only  of  the  child's  surroundings,  like  the  confinement  incident 
to  city  life,  very  rapid  improvement  may  follow  a  removal  to  the  coun- 
try. In  some  children  marked  improvement  is  seen  about  the  seventh 
year;  in  others,  a  great  change  comes  at  puberty. 

Diagnosis* — The  physician  should  not  l>e  too  ready  to  make  a  diagno- 
sis of  simple  malnutrition.  Before  accepting  such  a  diagnosis,  he  should 
examine  the  child  with  the  greatest  care,  to  exclude  the  common  organic 
and  eon8tilutii>nal  diseases.  Much  regarding  inherited  constitutional 
tendencies  can  hy  k'arned  from  the  family  history  and  fron»  the  condi- 
tion of  other  children  in  the  family.  In  the  iirst  place,  tubt^rciilosis, 
syphilis,  and  rickets  should  be  excluded ;  then  chronic  malaria  and  the 
diseases  of  the  blood  ;  and,  finally,  organic  diseai^es  of  the  lungs,  heart, 
stomach,  intestines,  liver,  and  kidneys.  Even  malignant  disease,  though 
rare,  should  not  be  overlooked.  It  may  take  careful  observation  for  sev- 
eral days,  and  sometimes  for  weeks,  with  repeated  physical  examina- 
tions, before  all  these  conditions  can  be  positively  excludecL 

The  next  step  in  the  diagnosis  is  to  discover  upon  which  one  of  tlie 
many  possible  causes,  malnutrition  depends.  In  private  practice  the 
great  proportion  of  cases  are  duo  to  iraproper  feeding  or  nursing;  next 
in  importance  are  impro]>er  surroundings;  and  last  come  inherited  con- 
stitutional crmditions.  In  other  words,  most  of  these  children  are  bom 
healthy,  but  become  ill  or  delicate  in  consequence  of  improper  manage- 
ment. 

In  older  children,  after  excluding  constitutional  and  local  diseases, 
the  whole  life  of  the  child  must  be  investigated  to  discover  the  funda- 
mental condition  which  is  at  fault,  A  carefully  obtained  history  from 
infancy  is  of  the  greatest  assistance*  It  is  often  difficult,  and  some- 
times impossible^  to  get  at  the  primary  factor,  for  in  cases  of  long  stand- 
ing there  may  he  symptoms  connected  with  almost  every  function  of  the 
body.  One  should  scrutinize  closely  the  tjuality  and  quantity  of  ftxid 
given^  tlie  amount  of  sleep,  the  hours  of  study  and  recreation,  the 
amount  of  exercise  in  the  open  air,  and  the  physical  conditions  sur- 
rounding the  child.  Usually  the  most  important  factor  in  the  ease  can 
be  discovered. 

Prognosis.' — This  depends  much  upon  the  cause  of  the  condition;  if 
it  is  one  that  can  be  removed,  the  prognosis  is  good  not  only  for  im- 
provement but  for  complete  recovery.     The  longer  the  condition  haa 
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lasted  and  the  greater  the  general  disturbance  the  slower  will  be  the 
I  improvement.  The  great  danger  is  the  supervention  of  some  acute 
disease  while  the  child's  resistance  is  so  greatly  reduced.  Acute  indi- 
gestion, gastro-enteritijs,  and  broncho-pneumonia  are  especially  to  be 
dreaded. 

Since  everything  depends  upon  the  fidelity  with  which  directions  as 
to  diet  and  general  management  are  carried  out,  the  eases  which  present 
the  greatest  difficulties  are  those  in  which  these  conditions  are  hardest 
I      to  control    When  a  child  is  not  only  suffering  from  malnutrition,  but 
!      has  been  indulged  and  spoiled  in  every  way  by  anxious  but  unwise  par- 
I    «Dts,  no  success  is  to  be  expected  unless  the  child  can  be  placed  in  the 
hands  of  an  experienced  and  trustworthy  nurse.    Cases  due  to  improper 
feeding  or  to  bad  surroundings  usually  improve  w^hen  these  are  cor- 
nH!ted,  and  the  worse  these  conditions  have  previously  been  the  greater 
ihe  improvement  to  be  expected.     Those  depending  upon  an  inherited, 
delicate  constitution  are  not  so  hopeful,  and  require  the  closest  atten- 
tion throughout  childhood. 

Treatment* — ^Tliis  is  a  problem  of  nutrition  to  be  solved  by  diet  and 
general  management^  drugs  occupying  a  very  small  place. 

In  infant:^, — In  very  young  infants  treatment  is  thiefly  a  question  of 
feeding.  This  should  be  carried  on  according  to  the  rules  given  in  tlie 
chapter  upon  Feeding  in  Difficult  Cases  (page  208).  These  children 
^^ften  do  fairly  well  during  the  fir^t  year,  but  after  this  time  frct|uently 
^^^o  very  badly,  on  account  of  the  failure  to  appreciate  ilie  fact  that, 
although  over  twelve  months  old,  in  point  of  development  they  re- 
lemble  healthy  infants  of  four  or  five  months,  and  are  to  be  managed 
as  such.  If  they  are  nursing,  weaning  should  often  be  deferred 
until  the  sixteenth  or  eighteenth  month,  or  at  least  partial  nursing 
should  be  continued  until  that  time.  When  cow's  milk  is  begun  it 
should  always  be  ver)^  largely  diluted,  usually  modified  as  for  a  healthy 
infant  two  or  three  months  old.  It  is  surprising  to  see  with  what 
uniformity  the  giving  of  cow^s  milk,  pure  or  slightly  diluted,  will 
produce  attacks  of  indigestion  in  some  of  these  infants.  I  have  seen 
a  single  feeding  in  which  one  ounce  of  milk  was  given,  and  that  diluted 
three  times,  produce  a  violent  attack  of  acute  indigestion  which  proved 
frell-nigb  fatal.  Feeding  during  the  entire  second  year  should  t>e  car- 
ried on  very  much  as  in  ordinary  healthy  children  from  the  sixth  to  the 
twelfth  month.  A  deviation  from  this  rule  almost  invariably  results 
disastrously.  One  roust  be  guided  as  to  the  amount  and  character  of  the 
iood  not  so  much  by  the  child's  age  as  by  his  digestive  capacity,  and  in 
most  cases  this  is  much  feebler  than  the  mother  or  even  the  physician 
supposes.  In  many  of  these  cases,  cow's  milk — for  them  the  most  valu- 
able of  all  foods — has  been  excluded  from  the  diet,  when  the  only  trou- 
Ue  is  that  it  has  not  been  given  in  sufficient  dilution*    For  some  children 
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it  must  be  partially  peptonized  during  periods  when  digestion  is  espe- 
cially feeble. 

Next  in  importance  to  diet  is  fresh  air.     Often  these  patients  will 

not  improve  with  any  variation  in  diet  imtil  fresh  air  is  secured. 
Then  iuereased  digestive  power  w  seen  in  the  course  of  a  few  weeks^^H 
eoHietijiiLS  in  a  few  dayn.  The  natural  tendency  of  a  mother  who  haA^^ 
a  delicate  infant,  or  one  suffering  from  mahnitrition,  is  to  house  it 
closely  aud  never  alluw  it  a  breath  of  fres!i  air.  It  is  of  the  greatest 
assistance  if  these  children  can  he  sent  to  a  warm  climate  for  the  winter. 
If  this  h  not  possible,  fresh  air  may  be  obtained  Iiy  changing  apartments, 
or  by  an  airing  in  the  room  with  the  windows  open.  In  the  beginning 
this  should  he  done  for  a  few  minutes  only,  the  time  being  gradually  in- 
creased lo  two  or  three  hours  each  day.  The  child  should  he  clothed 
as  for  the  street,  and,  if  necessary,  hot  bottles  should  be  placed  at  the 
feet. 

Cold  sponging  is  another  valuable  tonic.  After  the  morning  bath  i*i 
given,  at  1*5*  F.,  the  entire  body  should  be  sprmgcd  for  a  moment  with 
water  at  a  temperature  of  GO"",  or  even  55"^  F.  This  produces  a  certain 
amount  of  shock  and  causes  loud  crying,  which  is  of  itself  beneficial 
llovv  frequently  this  should  be  done  will  dejKmd  upon  the  reaction  fol- 
lowing it.  If  the  child  remains  blue  and  cold  for  some  time  afterward, 
the  cold  sponging  should  not  he  rcjieated.  If  there  is  a  good  reaction^ 
it  may  be  used  <laily. 

Friction  and  massage  are  useful  in  many  cases.  The  child  should  he 
kid  upon  the  lap  of  the  nurse,  if  possible  before  an  open  fire,  and  should 
always  be  covered  with  a  blanket.  The  entire  body  should  tlu-n  he  rublM^'d 
for  ten  or  twenty  niinutes  with  the  hare  hand,  or,  better,  with  cocoa  hut* 
ter.  Simple  rubbing  may  \k*  used,  or  the  movements  of  massage  em* 
ployetL  If  the  latter,  they  should  be  very  gentle  at  first,  and  only  for 
a  short  time.  Professional  ojierators  are  inclined  to  he  too  energetic 
for  little  children.  There  is  no  advantage  in  rubbing  with  cod-liver 
oil  instead  of  cocoa  butter,  while  the  odour  makes  it  decidedly  objec- 
tionable. 

The  only  tonics  I  have  found  of  much  value  are  alcohol,  nux  vomica, 
and  eod-Hver  oil.  Alcohol  may  he  given  in  the  form  of  port  or  sherry 
wine.  Nux  vomica  may  he  given  alone  or  with  the  wine.  Cod-liver  oil 
is  too  mucli  used  in  these  cases,  and  in  too  large  doses.  Many  of  these 
infants  can  not  take  it  at  all.  It  should  rarely  be  given  when  the  tongue 
is  coated  and  the  appetite  ver>*  poor.  The  dose  should  always  be  small, 
e.  g.,  ten  drops  of  the  pure  oil  three  times  a  day,  or  twice  as  much  of  an 
emulsion.  In  these  doses  it  may  be  given  for  a  long  time  without  dis- 
turbance. 

The  secret  of  success  in  treating  cases  of  malnutrition  is.  to  hold  the 
patient  to  a  regular  routine  in  feeding,  sleep,  and  in  everything  relating 
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to  his  life*  Experiments  are  nearly  always  unfartunate.  The  physician 
should  Itty  down  in  writing  for  the  guidauce  of  the  mother,  specific  rules 
with  Regard  to  the  amouot  of  food,  the  Lime  at  which  it  is  to  be  given,  the 
hours  of  bathing,  sleep,  and  airing.  He  should  sue  the  patient  at  regu- 
lar intervals  and  often  enough  to  be  sure  that  his  orders  are  being  en- 
onxxl.  Good  results  are  obtained  only  by  constant  watchfulness,  and 
h hough  improvement  may  not  be  seen  at  once,  it  is  in  most  cases 
sun*  to  come  if  the  mother  will  co-operate.  In  my  own  experience  no 
class  of  patients  have  given  me  so  much  satisfaction  as  cases  of  malnu- 
trition in  infancy. 

In  alder  children. — The  same  general  principles  are  to  be  applied  to 
Ibem  as  to  infants.  The  diet  is  of  the  first  importance.  Only  the  sim- 
ilest,  plainest,  and  most  easily  digested  articles  of  food  should  be  given. 
ilk,  beef,  egj^»,  the  lighter  and  more  easily  digested  cereals,  bread,  and 
'ruit  should  form  the  diet.  All  sweets,  pastry,  highly  seasoned  food, 
candy,  nuts,  tea»  and  coffee  should  be  absolutely  prohibited,  and,  in  fact, 
all  the  articles  mentioned  as  "  forbidden  ■'  on  page  223,  When  the  appe- 
tite is  poor  and  simple  food  not  well  taken,  the  cliild  should  not  be 
allowed  to  take  indigestible  articles  for  the  sake  of  eating  something. 
othing  should  be  given  between  meals»  and  regular  hours  of  feeding 
Ui*t  lie  followed.  Usually  I  have  found  three  meals  a  day,  for  children 
over  three  years  old,  better  than  the  practice  of  giving  more  frequent 
fi*i*dingi%.  But  this  is  not  always  the  case.  Under  no  circumstances 
fihoukl  children  Ix*  coaxed,  urged,  or  hired  to  eat ;  much  less  should  they 
lie  forced  to  do  so.  There  is  a  popular  misapprehension  in  regard  to 
thi?  variety  in  diet  w^hich  children  need.  IMost  cases  do  better  when 
a  very  simjile  and  fairly  uniform  diet  is  continued. 

The  general  liabits  of  children  should  be  directed;  there  should  be 
gular  and  early  hours  for  retiring,  freedom  froru  undue  excitement, 
nd  interest  should  be  awakened  in  out-of-tloor  amusements.    A  pony  or 
dog  will  be  found  useful.     Children  should  be  kept  as  unieh  as  possible 
ia  the  open  air;  usually  they  do  much  better  if  they  can  be  in  the  coun- 
try during  the  entire  year.    Only  a  limited  amount  of  reading  and  study 
ould  be  allowed  ;  and  if  children  are  at  school,  care  should  be  taken 
t  overpressure  is  not  the  cause  of  the  symptoms,  particularly  in  an 
tubitious  child.    The  cold  sponging  given  in  the  morning,  as  described 
57,  is  extremely  beneficial  to  children  who  take  eohl  readily. 
is  useful  for  the  benefit  which  it  affords  to  the  chronic  consti- 
pation whith  is  so  frequently  a  symptom  of  malnutrition. 

Of  the  tonics,  iron,  arsenic,  and  cod-liver  oil  are  required  in  most 
eis<!s,  and  the  amount  and  combination  may  be  varied  from  time  to 
tiiuB,  with  the  season  of  the  year  and  the  condition  of  the  child's  diges- 
tion. In  general,  these  children  require  early  hours,  a  simple  diet,  a 
mU  rugular  life,  and  very  little  medicine. 
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MARASMUa 
Synonyms :  Athrepsia,  infiintUe  atrophy,  siinple  wasting. 

Wasting  is  a  syniptom  of  many  conditions  in  infancy.     It  occuf 
tuberculosis,  in  infantile  syphilis,  ami  also  as  a  result  of  aente  or  dironic 
disease  of  the  stomach  and  intestines.    Cases  of  wasting  dependent  upon 
such  causes  are  not  included  in  this  cliapter. 

Marasmus  is  the  extreme  form  of  malnutrition  seen  in  infancy,  occur-  , 
ring,  so  far  as  is  known,  without  constitutional  or  local  organic  dis^^f 
ease.     It  is  a  vice  of  nutrition  only.  ^^ 

Etiology* — Marasmus  is  not  very  often  seen  in  the  country  or  in  pri- 
vate practice ;  but  it  is  frequent  in  dispensary  practice  in  all  large  citv 
and  is  especially  common  in  institutions  for  young  infants.    In  my  o 
experience  in  four  institutions,  more  than  one  half  the  deaths  under  o: 
year  were  directly  or  indirectly  from  this  cause.     Marasnms  is  a  very 
large  fjiL'tur  in  the  immense  infant  mortality  of  large  cities  in  summer. 
Although  the  cause  of  death  is  usually  reported  under  some  other  name, 
the  determining  factor  in  the  fatal  result  is  the  previous  marantic  c*oudi-^J 
tion  of  the  patient.    The  primary  cause  may  l>e  a  congenital  weaknesf^B 
of  constitution  which  may  depend  upon  heredity.     It  is  often  seen  in 
premature  children  and  in  the  illegitimate  ofTspring  of  girls  of  sixteen 
or  eigliteon.    In  the  vast  majority  of  eases,  however,  it  depends  upon  two 
factors — the  food  and  the  surroundings.     Among  the  poor  who  live  in 
tenements,  infants  who  are  artificially  fed  almost  invariahly  do  l>adly.^™ 
This  is  due  in  ignorance  in  regard  to  the  proper  methods  of  in  fan t -feed- ^J 
ing  and  inability  to  procure  w4iat  the  chibl   requires,  especially  pure 
cow's  milk.    A  country  infant  may  be  neglected  in  many  respects,  and  is 
often  badly  fed;  but  it  has  plenty  of  pure  air,  and  usually  thrives.    In 
the  city,  as  long  as  an  infant  has  a  plentiful  supply  of  good  hreast-milk 
it  continues  to  do  well  in  most  instances,  in  spite  of  the  fact  that  its 
surroundings  are  bad.     When  there  are  not  only  had  feeding  and  un- 
healthful  surroundings,  hut  also  an  inherited  constitutional   vice,  we 
have  all  the  factors  required  to  produce  marasmus  in  its  most  marked 
form.    The  odds  are  so  against  the  infant  that  its  feeble  spark  of  vital- 
ity flickers  for  a  few  months  only  and  gradually  goes  out.  ^m 

Another  prominent  factor  in  the  production  of  marasmus  is  the  over^^H 
crowding  of  infants  in  institutions.  Even  though  artificially  fed  after 
the  most  approved  methods,  I  have  seen  scores  of  infants  who  were 
plump  and  healthy  on  admission  lose  little  by  little,  until  at  the  end  of 
three  or  four  months  they  had  become  wasted  to  skeletons — hopeless 
cases  of  marasmus,  dying  of  some  mild  acute  illness,  such  as  an  attack  of 
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idigestion  or  bronchitis,  the  essential  cause,  however,  being  marasmns. 
'he  common  mistake  is  that  of  placing  too  many  children  in  one  ward, 
th  no  chance  of  obtaining  a  proper  amount  of  fresh  air.     No  house- 
ant  is  more  delicate  or  sensitive  to  its  surroundings  than  an  infant 
luring  the  first  few  months  of  life. 

Lesioni. — The  pofc^t-mortera  findings  in  cases  of  mamsmus  are  ex- 

dingly  unsalisfaetory,  and  throw  little  if  any  light  upon  the  disease. 

Every  now  and  then  general  tubercvilosis  is  discovered  in  patients  dying 

apparently  of  marasmus,  the  existence  of  which  was  not  previously 

suspected.    An  occasional  lesion  is  fatty  liver.     Thi^  may  lead  to  such 

enlftTgement  of  the  organ  that  it«  weight  is  increased  by  one  half.    Both 

to  the  naked  eye  and  under  the  microscope  the  usual  changes  of  fatty 

infiltration  are  present,  often  to  an  extreme  degree.     In  the  past  too 

much  has  doubtless  been  made  of  this  condition  of  the  liver  in  maras- 

^^BDtJS.     From  figures  given  elsewhere  (see  article  on  Fatty  Liver),  it  will 

^Ke  observed  that  the  lesion  is  not  more  frequent  in  this  condition  than 

^Hb  infants  dying  from  other  diseases.    The  most  marked  examples  are 

^Been  in  ciiaes  of  marasmus  which  have  lasted  for  seven  or  eight  months. 

^Htd  exact  relation  to  the  condition  of  wasting  has  not  yet  been  deter- 

^Htinc^. 

^»  With  these  exceptions  the  autopsies  show  nothing  striking,  and 
I  have  had  the  opportunity  to  make  at  least  two  hundred  of  them.  The 
lesions  Ui^ually  found  are  the  following:  The  brain  is  commonly  an^Toiic, 
with  dark  fluid  blood  in  the  sinuses,  marantic  thrombi  being  rare.  A 
strip  of  bypo£tatic  pneumonia,  from  one  to  two  inches  wide,  may  be 
»et*n  along  the  posterior  border  of  both  lungs,  involving  the  lung  to  the 
depth  of  half  an  inch,  or  less.  In  the  younger  infants  there  are  fre- 
quently areas  of  atelectasis  in  the  lower  lobes.  Tlie  pleura  i&  almost 
inTmnably  normal.  The  heart  is  pale,  with  perhaps  a  slight  increase  in 
iba  pericardial  fluid.  The  spleen  and  kidneys  are  pale,  but  otherwise 
normal.  The  stomach  may  be  dilated ;  the  mucous  membrane  is  usually 
pele,  often  coated  with  tenacious  mucus.  The  intestines  contain  undi- 
gested food,  sometimes  mucus.  The  solitary  follicles  of  the  colon  and 
•mall  intestine,  and  sometimes  Peyers  patches,  are  slightly  enlarged, 
the  mucous  membrane  in  other  respects  lK»ing  normal.  The  mesenteric 
gland«>  are  often  slightly  enlarged-  In  addition  to  the  above,  there  may 
be  evidence  of  some  recent  infection,  which  lias  been  the  cause  of  death; 
there  mar  be  acute  bronchitis,  broncho-pneumonia,  or  intestinal  ca- 
tarrh*. 

The  above  lesions  represent  what  has  been  found  in  the  great  ma- 

.jorily  of  the  cases,  and  very  disappointing  they  are  to  one  who  sees  them 

T  Ihft  first  time.    Nor  does  the  microscopical  oxarnination  of  the  organs 

iv  ■    ht  upon  these  cases.    I  have  personally  examined  with  care 

t  and  intestines  of  more  than  a  dozen  cases,  several  of  them 

17 


Fta.  41,— Manuiiuufi;  n  |itttiv*iJt  Lii  ih»    ]>a^i^^'  tl<»Hpiul,  ton  monihi)  old,  weiglil  tbc  pooiuii, 
Woigfbl  nt  birtli  re^MirU-J  to  have  been  nine  pounda. 


Thi^  tru€  ptitholv>gy  of  nuirasiinis  sDcins  tn  mo  to  be  a  failure  of  as- 
similatioD,  nwiiig  to  imperfect  digestion,  ir)ipro|>er  food,  unhygienic 
surroundings,  or  feeble  constitution.  As  a  result,  there  is  a  progressiTe 
loss  in  weight,  feeble  eircuklion,  imperfect  lung  expansion,  imperfect 
oxidation  of  tlie  blood,  lowered  body  temperature,  and,  finally,  a  deteri- 
oration of  the  blood  i  I  self.  Each  of  these  effects  becomes  in  turn  a  cause 
aggravating  all  the  others,  continuing  until  a  condition  is  reached  which 
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^is  incompatible  with  life,  for  resistance  becomes  so  feeble  that  the  slight- 
esi  fimctional  disturbance  proves  fatal, 

STmptoiiii* — The  general  history  of  these  cases  is  strikingly  uniform. 

:The  following  is  the  story  most  frequently  told  at  the  hospital:  "At 

birth  the  baby  was  plump  and  well  nourished^  and  continued  to  thrive  for 

I A  month  or  six  weeks  while  the  mother  was  nursing  it;  at  the  end  of  that 

period,  circumstances  made  weaning  necessary.     From  that  time  the 

child  ceased  to  thrive.     It  began  to  lose  weight  and  strength,  at  first 

I  slowly,  then  rapidly,  in  spite  of  the  fact  that  every  known  form  of  in- 

'  fant-food  was  tried."     As  a  last  resort  the  child,  wasted  to  a  skele- 

\  ion,  is  brought  to  the  hospital 

The  most  constant  symptom  is  a  steady  loss  in  weight.    The  general 
I  appearance  of  these  patients  is  eharacteriBtic,    They  have  an  old  look; 
the  skin  ia  wrinkled,  has  lost  ita  tone,  and  hangs  in  folds  upon  the  ex- 
tremities  (Frg.  41).     The  legs  are  like  drumsticks;  the  abdomen  is 
proijiiJieDt;  the  temples  are  hollow;  the  fontanel  is  sunken;  the  eyes 
I  large ;  the  features  sharp ;  and  the  hands  resemble  bird-claws.    Often  the 
!  children  are  reduced  literally  to  skin  and  bones.     Ana»mia  is  a  very 
» marked  and  almost  a  constant  symptom^  the  amount  of  haemoglobin 
I  being  frequently  reduced  to  30  per  cent,  and  in  one  of  my  cases  to  18 
per  cent.     Aniemic  heart-murmurs  are  frequently  heard.     The  body 
I  temperature  is  usually  subnormal,  unless  artificial  heat   is  used.     A 
r«K*tal  temperature  of  95°  or  OG""  F.  is  very  common,  and  one  of  93** 
for   94**    F.    is   occasionally  seen.     In   addition   to   the   pallor   of   the 
face,  there  may  be  a  leaden  hue  due  to  congenital  or  acquired  atelec- 
I  tasis.     A  frequent  symptom  is  general  oedema,  depending  upon  the 
I  abnormal  condition   of  the   blood  or  blood-vessels.     The   first   thing 
rhich  calls  attention  to  this  is  often  an  unexpected  gain  in  weight, 
I  The  tedema  may  increase  until  the  cellular  tissue  of  the  whole  body  is 
[mifected.    1  have  never,  however,  seen  effusions  into  the  large  cavities. 
[CEdeiiui  19  usually  associated  with  marked  anaemia,  and  is  generally  a 
[grave  symptom.    The  stools  are  sometimes  normal,  but  usually  contain 
I  undigested  food,  and  are  large  in  proportion  to  the  amount  of  food 
[takeii*     No  matter  how  carefully  fed,  these  patients  are  easily  upset. 
!  Kow  and  then  mucus  is  seen  in  the  stools,  but  this  is  not  a  constant  nor 
marked  feature.    Vomiting  is  excited  from  the  slightest  cause,  and 
[often  food  is  regurgitated  almost  as  soon  as  swallowed.    The  appetite, 
in  a  severe  case,  is  almost  entirely  lost;  children  refuse  to  take  food 
[from  the  bottle  or  spoon,  and  unless  fed  by  gavage  they  die  of  inanition. 
[in  the  earlier  cases  there  may  be  an  unnatural  hunger,  so  that  the  chil- 
dren cry  much  of  the  time,  and  are  relieved  only  when  the  bottle  is 
given. 

The  complications  are  thrush,  erythema  of  the  buttocks,  and  bed- 
iotea,  somietimeB  over  the  sacrum  and  heels^  but  most  frequently  upon 
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the  occiput.  Occasionally  there  is  seen  a  reflex  spagm  of  the  muscles  of 
the  neck,  producing  a  marked  opisthotonus,  which  may  last  for  several 
days  or  weeks. 

The  course  of  the  disease  in  most  cases  is  steadily  downward.  It  may 
be  cut  short  at  any  time  hy  acute  disease.  Frequently  these  infants  die 
tnddenly  when  apparently  they  have  been  as  well  as  for  several  weeks. 
In  many  instances  the  autopsy  reveals  no  explanation  of  the  sudden 
death;  but  in  other  cases  it  may  be  due  to  the  reg'urgitation  of  food, 
and  its  aspiration  into  the  larynx,  the  patient  being  too  weak  to 
cough.  Rarely,  death  occurs  from  convulsions.  In  summer,  these  chil- 
dren wilt  with  the  first  days  of  very  hot  weather,  and  die  often  in  a 
few  hours  from  a  slight  functional  derangement  of  the  stomach  and 
bowels. 

Diagnosis^ — No  sharp  line  can  be  drawn  between  marasmus  and  mal* 
nutrition.  In  the  wasting  which  follows  chronic  disease  of  the  stomach 
and  intustines  there  is  usually  a  history  of  an  antecedent  acute  attack. 
The  chief  diiEcully  in  the  diagnosis  of  marasmus  is  to  exclude  tubercu- 
losis. In  some  cases  a  differential  diagnosis  is  impossible  during  life. 
Not  infrequently  tuliereulosis  is  found  at  autopsy,  even  in  infants  of  a 
few  months,  in  whom  there  have  been  no  symptoms  except  those  of 
marasmus.  Even  when  signs  in  the  lungs  are  present,  if  situated  pos- 
teriorly, they  may  be  due  either  to  tut>erculosis  or  to  the  hypostatic 
pneumonia  which  is  present.  Signs  in  front  are  more  significant;  and 
consolidation  anteriorly  makes  tu}jerculosis  almost  certain.  In  simple 
wasting  there  is  often  a  history  that  the  child  was  in  splendid  condi- 
tion at  birth,  and  continued  so  until  it  was  weaned,  from  which  date 
it  had  gone  down  steadily.  In  tuberculosis  no  such  definite  cause  may 
be  present;  the  children  are  often  very  delicate  from  birth.  Simple 
wasting  is  so  much  more  common  that  the  chances  are  always  in  its 
favour. 

Frognosis*^ — This  depends  on  the  age  of  the  infant  and  the  extent 
and  durulion  of  the  disease.  If  the  child  is  over  eight  months  old.  the 
cliant'tfs  of  recovery  are  much  better  than  in  one  under  four  months,  for 
the  fact  that  it  has  lived  so  long  is  generally  evidence  of  pretty  strong 
vitality.  Very  young  infants  are  always  difficult  subjects  to  deal  with. 
They  go  down  more  rapidly,  and  build  up  more  slowly  than  those  who 
are  older.  In  most  other  circumstances  the  prognosis  is  much  worse 
in  cases  of  long  duration.  In  a  given  case  much  depnds  upon  whether 
everything  possible  can  be  done  for  the  child :  whether  a  wet-nurse  can 
be  secured  or  artificial  feeding  done  in  the  best  manner,  and  whether  the 
patient  can  have  the  benefit  of  the  best  surroundings,  in  the  country  in 
summer  and  in  winter  a  warm  climate  where  it  can  be  kept  out  of  doore 
the  greater  part  of  the  time.  In  institutions  cases  under  four  months  old 
are  usually  hopeless.    Of  those  over  eight  months  quite  a  proportion  can 
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be  saved  by  proper  treatment,  even  though  the  body-weight  is  reduced  to 
eight  or  nine  pounds.  When  recovery  occurs  it  may  be  complete,  and 
the  child  at  three  years  may  be  as  vigorous  as  any  child  of  its  age.  AU 
these  statements  refer  only  to  cases  of  simple  marasmus.  The  presence 
of  Organic  disease  puts  the  case  into  another  category. 

Treatment. — ^The  most  important  is  that  which  relates  to  prophy- 
laxis. This,  for  large  cities,  may  be  summed  up  in  a  single  sentence: 
Give  the  poor  the  opportunity  to  obtain  pure  Cow^s  milk  and  teach 
them  how  to  feed  it  to  young  infants,  and  at  the  same  time  give  ample 
opportunities  for  obtaining  fresh  air.  In  institutions  the  most  impor- 
tant thing  is  to  give  adequate  air-space  for  each  child.  Often  only  four 
or  five  hundred  cubic  feet  are  allowed,  when  one  thousand  are  necessary, 
even  with  the  best  ventilation.  Children  should  be  changed  from  one 
apartment  to  another  and  opportunity  given  for  thorough  airing,  and 
there  should  be  perfect  ventilation,  not  only  in  the  daytime  but  at 
night. 

As  far  as  possible,  wet-nurses  should  be  obtained  if  the  infants  are 
under  four  months  old.  For  these  very  young  patients  success  by  arti- 
ficial feeding  is  generally  impossible.  With  those  of  six  months  or  over, 
good  artificial  feeding  is  very  frequently  successful.  In  modifying  cow^s 
milk  for  these  cases  the  formulas  most  likely  to  agree  are  those  with  low 
fat,  low  proteids — partially  peptonized  in  many  cases — and  relatively 
high  sugar.  Further  suggestions  will  be  found  in  the  chapter  on  Feed- 
ing in  DiflBcult  Cases.  In  institutions  we  seldom  succeed  without  wet- 
nurses. 

For  very  young  infants,  with  a  temperature  which  is  habitually  sub- 
normal, the  incubator  may  be  used.  If  this  is  impossible,  children 
should  be  rubbed  with  oil,  rolled  in  cotton,  and  surrounded  with  hot- 
water  bags  or  bottles.  The  general  management  should  be  much  the 
same  as  described  in  the  chapter  on  Malnutrition.  At  least  once  every 
day — by  means  of  spanking,  mild  flagellation,  or,  better,  by  the  alternate 
use  of  the  hot  and  cold  baths — children  should  be  made  to  cry  vigorously, 
in  order  to  insure  proper  expansion  of  the  lungs.  They  require  no 
drugs,  but  a  great  deal  of  careful  nursing. 
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CHAPTER    Yl. 
DISEASES  DUE  TO  FAULTY  NUTRITION. 

The  diseases  due  to  faulty  nutrition  are  numerous.  There  are  twoj 
however,  which  have  been  so  clearly  shown  to  originate  in  this  way  that 
they  may  be  put  in  a  class  by  themselves.  These  are  scorbutus  and 
rickets.  The  prevailing  opinion  of  the  medical  profession  is  that  both 
of  the**e  are  essentially  **  food-diseases,'*  The  purpose  of  considering 
them  in  connection  with  the  disturbances  of  nutrition  is  to  eraphasixe 
tliis  relationBhip. 


SCORBUTUS  (SCURVY), 

Scorbutus  is  a  constitutional  disease,  due  to  some  prolonged  error  in 
diet.  It  is  characterized  by  spongy,  bleeding  gums,  swellings  and  ecchy- 
moses  about  the  joints,  especially  the  knee  and  ankle,  haemorrhages  from 
the  nose,  and  occasionally  from  other  mucous  membranes,  extreme  hy- 
perirsthesia,  and  often  pseudo-paralysis  of  the  lower  extremities.  Added 
to  these  local  symptoms  there  is  usually  a  general  cachexia  with  marked 
ana?iiiia.  While  scorbutus  and  rickets  are  very  frequently  associate, 
they  are  not  necessarily  connected,  and  can  hardly  be  considered  as  dif* 
ferent  forms  of  the  same  disease ;  although  cases  of  scorbutus  have  been 
described  in  older  writings  under  the  title  of  Acute  Rickets.  In  Ger- 
many it  is  known  m  Barlow's  diseai^e. 

For  the  statistical  matter  here  presented  I  am  indebted  to  the  report 
of  the  American  Ptediatric  Society's  Collective  Investigation  of  Infantile 
Scurvy  in  1898,  embracing  379  cases,  reported  by  138  observers.  Of 
these,  31  eases  were  from  my  own  prtjctiee. 

Etiology. — Age  is  an  important  factor;  more  than  four-fifths  of  the 
oases  occur  between  the  sixth  and  the  fifteenth  months,  and  half  of 
them  between  the  seventh  and  the  tenth  months.  Scuny  has  been  seen 
in  infants  under  a  month  old.  The  great  majority  of  the  eases  reported 
have  been  observed  in  private  practice,  often  in  the  best  surroundings. 
Previous  disease  is  not  a  factor  of  much  importance.  Most  of  the  chil- 
dren attacked  have  been  in  good  health  up  to  the  development  of 
scurvy.  In  about  one-fourth  of  the  number  some  previous  derangement 
of  the  digestive  tract  has  existed. 

The  only  etiological  factor  yet  known  to  bear  any  constant  relation 
to  the  production  of  scurvy  is  diet,  ^he  important  facts  regarding 
the  previous  diet  brought  out  by  the  Society's  investigation  are  m 
follows; 
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'Breast-milk in    IScftsea; 

alone  in  10. 

Raw  cow's  milk. "      5    ** 

"     *^    4. 

Pftsteurized  rniUc •*     30     " 

"     "  16. 

Condensed  railk ,, "     60    " 

**     "  83. 

Sterilized  milk *'   107    ** 

"     "  66. 

.  Proprietary  mf ant-foods  '*  214  cases. 
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This  table  shows  that  while  scurvy  may  occasionally  develop  with 
hlmost  any  variety  of  food,  three  stand  out  promiDently — viz.^  pro- 
prietary infant-foods,  condensed  milk,  and  sterilized  milk.  In  all  of 
liese  it  would  appear  that  something  needed  for  normal  healthy  nutri- 
Ktion  is  wanting.  Scurvy  is  not  likely  to  follow  unless  an  improper  diet 
continued  for  a  long  period,  usually  several  months.  In  some  in- 
Btances  where  it  developed  in  nursing  infants,  the  nurse's  milk  has  been 
examined  and  found  totally  inadequate  to  the  needs  of  nutrition,  many 
>f  the  children  having  exhibited  serious  disturbances  of  nutrition  before 
ny  signs  of  scurvy  appeared. 
In  several  of  the  cases  reported  as  occurring  with  a  diet  of  raw  or 
steurized  milk  it  is  certain  that  the  milk  formula  used  was  at  fault, 
Ihc  most  common  condition  being  low  pro te ids.  Several  cases  have  come 
ader  my  personal  observation  where  children  had  been  kept  for  four  or 
months  upon  percentages  which  should  have  been  continued  only  a 
weeks.  However,  I  have  seen  at  least  three  cases  of  seur\7  which 
ieveloped  while  taking  pasteurized  milk  where  no  such  explanation  was 
Bible,  and  the  heating  (167°  F.  for  thirty  minutes)  seemed  to  be  the 
iu«e.  The  number  of  cases  occurring  while  upon  a  diet  of  sterilized 
ciillc  (uflually  heated  to  SIS'*  F.  for  one  hour)  is  so  large  that  we  are 
iven  to  the  conclusion  that  the  heating  alone  was  the  cause,  especially 
liDce  prompt  recovery  has  frequently  followed  when  no  other  change  w^as 
aade  than  to  discontinue  the  heating.  These  facts  show  that  steril- 
milk  should  always  be  prescribed  with  caution,  its  effects  watched, 
id  patients  warned  of  its  possible  danger;  it  should  not  be  continued 
the  sole  diet  for  long  periods. 

No  one  fact  in  the  etiology  of  scurvy  is  better  estahlished  than  its 
evelopment  after  the  prolonged  use  of  condensed  milk  or  the  proprie- 
iry  infant- foods.  In  this  respect,  as  with  reference  to  sterilized  milk, 
ny  personal  experience,  including  now  upward  of  sixty  cases  of  scurvy, 
oincides  with  the  findings  of  the  Society's  report. 

While  it  may  be  regarded  as  established  that  the  cause  of  scurvy  ia 
lietetic,  no  single  dietetic  error  can  be  held  responsible  for  the  disease. 
U  present  it  seems  irapofisible  to  go  further  than  to  say  that  something 
to  normal  nutrition  is  lacking  in  the  food.    None  of  the  the- 
yet  advanced  in  explanation  of  how  diet  causes  scurvy  is  wholly 
ifactory. 

Lenona.^ — The  most  marked  effects  of  scurvy  are  seen  in  the  bones, 
bIood*ires0elB,  and  the  blood.    The  number  of  recorded  autopsies  is  not 


%m 


NUTKITIOK. 


yet  large,  only  Bix  being  iBcluded  in  the  Societ/s  report.  I  have 
myself  had  the  opportunity  of  making  examinations  in  three  cases. 
The  findings  are  remarkably  uniform,  but  represent,  of  course,  the  ex- 
treme results  of  the  disease.  The  most  striking  lesion  is  subperiosteal 
haemorrhage,  which  is  practically  constant  and  may  occur  almost  any- 
where in  the  body,  but  affects  chiefly  the  bones  of  the  lower  extremities; 
it  is  often  ?ery  extensive,  and  may  reach  from  the  knee  to  the  great 
trochanter,  or  from  the  ankle  nearly  to  the  knee.  Extravasations  may 
also  be  found  between  the  muscles,  and  blood  may  infiltrate  the  cellular 
tissue  in  the  neighbourhood  of  the  joints.  Besides  these  lesions  result- 
ing from  hemorrhagic  periostitis  the  bone  itself  may  be  affected.  Sepa- 
ration of  the  epiphyses  from  the  shaft  of  some  of  the  long  bones,  gen- 
erally at  the  lower  end  of  the  femur  or  lower  end  of  the  tibia,  is  found 
in  most  of  the  fatal  eases.  Notwithstanding  the  serious  legions  near 
the  large  joints,  the  joints  themselves  are  usually  normal. 

The  minute  bone  changes  are  very  similar  to  those  of  rickets.  But 
there  are  also  differences  of  importance.  The  disposition  to  haemorrhage, 
which  is  altogether  the  most  eharacteristie  feature  of  scurvy,  is  entirely 
wanting  in  rickets.  The  visceral  lesions  are  inconstant.  Those  most 
frequently  found  are  small  haemorrhages  beneath  the  pleura,  pericardi- 
um, and  peritonaeum,  sometimes  into  the  various  organs,  also  broncho- 
pneumonia, and  nephritis.  There  may  be  small  extravasations  found 
upon  the  surface  of  any  of  the  mucous  membranes.  The  alterations  in 
the  blood-vessels  are  undoubtedly  an  important  factor  in  bringing  about 
the  disposition  to  ha?morrhage,  but  as  yet  they  have  been  very  imper- 
fectly studied.  The  changes  in  the  blood,  in  the  gums,  and  the  lesions  of 
the  skin  will  be  considered  with  the  symptoms. 

Symptoms. — In  most  eases  a  period  of  indisposition,  fretfulness, 
pallor,  and  failing  nutrition  precedes  the  local  symptoms,  but  usually 
tenderness  of  the  legs  is  the  first  symptom  noticed.  In  the  beginning 
this  is  oet*asional  and  so  slight  as  to  cause  the  infant  to  cry  only 
upon  handling.  Later  it  becomes  almost  constant  and  is  very  acute. 
At  first  this  soreness  is  not  very  definitely  localized,  but  is  generally 
more  marked  about  the  knees  and  ankles.  Some  swelling  may  be  no- 
ticed, often  just  above  the  ankle-jointa.  Coincident  with  these  may  be 
Been  the  changes  in  the  mouth.  The  gums  are  of  a  deep  purplish  colour, 
swollen,  particularly  about  the  upper  central  incisors,  and  may  quite 
cover  the  teeth.  They  bleed  from  the  slightest  rubbing,  and  sometimes 
spontaneously.  The  child  becomes  fretful  and  cross,  sleeps  badly,  loses 
colour,  weight,  and  appetite.  It  may  become  quite  cachectic  in  appear- 
ance. All  these  symptoms  come  on  gradually,  often  with  periods  of  a 
few  days  in  which  apparent  improvement  is  seen.  Sometimes  they  may 
continue  for  several  weeks  without  making  any  perceptible  impression 
upon  the  child's  previously  good  condition. 
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If  the  diseaae  is  recognised,  and  proper  treatment  instituted,  rapid 
iprovement  follows,  with  complete  and  permanent  recovery.     If  not 
[>gnised,  and  the  faulty  diet  is  eoiitinued,  the  disease  advances  to  the 
iiore  severe  form.    The  tenderness  of  the  legs  becomes  exquisite,  so  that 
ay  movement  or  even  the  slightest  touch  causes  the  child  to  scream 
ith  pain  or  apprehension.    The  legs  often  lie  motionless,  and  no  vol- 
itary  movement  can  be  excited  by  any  means.    Paralysis  is  often  sus- 
cted.    The  disability  is  chiefly  owing  to  the  extreme  pain  which  mo- 
tion  provokes^  but   may  depend   upon   epiphyseal   separation.     Small 
chymoses  are  frequently  seen  about  any  of  the  large  joints,  resembling 
ne  ordinary  "  black-and-blue  "  spots,  and  these  often  confirm  the  opin- 
previously  formed  that  the  child  has  met  with  some  accident-    The 
ftUing  near  the  joints,  particularly  the  knee,  may  be  so  great  that  the 
imb  is  nearly  twice  the  size  of  its  fellow.     The  mouth  symptoms  are 
isually  striking.    In  addition  to  spongy,  swollen,  bleeding  gums,  dark 
purplish  bags  may  be  seen  over  teeth  not  yet  through.    There  roay  be 
leeding  from  the  roof  of  the  mouth  or  from  the  pharynx.    The  pain  ia 
>metimes  so  severe  as  seriously  to  interfere  with  takiog  food;  there  ia 
ic*derate  though  rarely  extreme  salivation.     Blood  may  be  vomited  or 
with  the  faeces  or  the  urine.     In  the  severe  cases  the  stools 
rarely  normal,  more  or  less  catarrhal  colitis  usually  being  present, 
general   condition   is   one   of  grave   anaemia,   accompanied   by   a 
narked  cachexia  and  progressive  wasting.    The  child  cries  almost  con- 
lily,  sleeps  little,  and  is  truly  a  pitiable  object.    Slight  fever  is  often 
3t  during  the  last  few  weeks.     Unless  recognised  and  the  cause 
amoved,  the  condition  grows  steadily  worse,  the  symptoms  continuing 
itil  death  occurs  either  by  a  slow  asthenia,  suddenly  from  heart  failure, 
from  some  intercurrent  disease,  such  as  broncho-pneumonia  or  acute 
stro-€uteritis.     The  duration  of  the  illness  in  the  fatal  cases  is  from 
WQ  to  four  months. 
The  onset  is  gradual  in  the  great  majority  of  the  c^ses,  the  earliest 
aymptoms  noticed  in  the  order  of  frequency  being  pain  and  tenderness 
of  the  legs,  soreness  and  sponginess  of  the  gums,  disability,  autemia, 
eiitiiBeotts  haemorrhages^  and  very  rarely  haematuria. 

Pain  und  tenderness  are  very  prominent,  being  noted  in  95  per  cent 
of  the  Society's  cases ;  in  the  majority  they  were  present  only  on  motion 
or  handling.  The  location  of  the  pain  and  tenderness  in  184  cases  was 
tfi  follow*:  Ixiwcr  extremities  alone,  133;  upper  extremities  alone,  2; 
lower  and  upper,  42;  lower  and  tnink,  7,  In  all  but  two  cases,  there- 
fore, the  lower  extremities  were  affected,  the  lower  part  of  the  thigh 
and  the  leg  just  above  the  ankle  being  the  usual  seat. 

Disability,  or  pseudo-paralysis,  is  a  very  common  symptom,  and  in 
all  nevrn*  ca^'es  a  ecmstant  one.  It  exists  in  varying  degrees  from  the 
•light  di«inclination  to  use  the  limb  to  complete  helplessness.  In  many 
IS 
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cases  it  is  more  marked  tlian  the  pain^  and  has  led  to  a  diagnogU  of 
poliomyelitis. 

Swellings  are  associated  with  pain  and  tenderness  in  most  of  the 
severe  cases.  They  are  most  marked  near  the  Joints,  but  may  extend 
for  some  distance  along  the  shafts  of  the  bones.  In  nearly  all  cases  the 
location  is  the  lower  part  of  the  thigh  or  the  lower  part  of  the  leg,  and 
usually  of  both  sides.  Swellings  are  oceasionaliy  seen  near  the  wrists, 
elbows,  shoulders,  and  hip-joiuts;  in  rare  cases,  over  the  ribs,  scapula, 
or  ilium.  Redness  is  not  generally  present,  but  the  parts  may  have  a 
dark  purplish  colour.  It  is  to  the  haemorrhage  that  both  the  swellings 
and  the  discoloration  are  chiefly  due. 

Protrusion  of  the  eyeball  is  present  in  about  10  per  cent  of  the 
cases ;  an  extreme  exophthalmus  is  sometimes  seen,  and  is  due  to  orbital 
h^Emorrhage, 

The  gums  are  affected  in  nearly  all  cases,  the  exceptions  being  thoro 
recognised  and  treated  early.  Haemorrhage  occurs  in  about  one-half  the 
eases,  and  frequently  there  is  ulceration  not  unlike  that  of  a  mercurial 
stomatitis.  It  is  rather  curious  that,  though  the  lower  teeth  are  cut  6rst, 
the  upper  gum  is  almost  always  most  alTected,  and  in  the  milder  cases 
usually  alone  involved.  Of  45  cases  in  which  no  teeth  had  been  cut,  tha 
gums  ivere  affected  in  24  and  normal  in  21.  This  is  sufficient  to  dis- 
prove the  old  opinion  that  the  gums  are  affected  only  when  teeth  have 
appeared.  The  severe  inflammation  and  ulceration  sometimes  seen 
seem  to  be  the  result  of  secondary  infection. 

Haemorrhages  beneath  the  skin  are  present  in  about  half  the 
They  are  rarely  extensive,  usually  multiple,  and  their  location 
doubt  often  determined  by  a  slight  traumatism.  Haemorrhages  from 
the  mucous  membranes  are  not  quite  so  fre(|uent.  There  may  he  bleed- 
ing from  the  gunxs,  nose,  bowels,  kidneys,  and  rarely  from  the  stomach. 
Ila^iiiorrhages  in  most  cases  are  frequently  repeated,  but  seldom  profuse. 

Epiphyseal  scparution  is  seen  only  in  YQvy  severe  cases.  It  is  nearly 
always  either  of  the  louder  epiphysis  of  the  femur  or  the  tibia,  and  is 
often  bihiteral.  The  separation  is  usually  caused  by  some  slight  injury, 
the  condition  of  the  bone  predisposing  to  this  occurrence.  In  a  case  of 
my  own  which  recovered,  rapid  union  occurred  under  anti-scorbutic  treat- 
ment. 

Anaemia  is  slight  in  the  early  stage,  but  steadily  increases  as  the 
disease  progresses.  Blood  examinations  show  great  reduction  of  the 
haemoglobin,  sometimes  to  35  or  40  per  cent;  also  in  nearly  all  cases  a 
proportionate  reduction  of  the  red  cells.  Leucoeytosis  and  poikilocjtosifl 
may  be  present. 

The  urine  contains  albumin  in  one-fourth  of  the  cases;  in  nearly  half 
of  those  containing  albumin  casts  also  are  found.  In  rare  cases  hema- 
turia has  been  the  first  symptom  noticed;  usually,  however,  it  occurs 
later,  and  is  seen  in  about  5  per  cent  of  the  patients. 
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ETidences  of  general  malnutrition  are  present  in  all  advanced  cases, 
iiying,  of  course^  greatly  in  degree.  In  a  few  infants  under  my  own 
>beervation  the  weight,  colour,  and  general  appearance  of  health  have 
:»Dtinued  in  spite  of  very  decided  kK'al  symptoms.     In  most  of  them 

impaired  nutrition  is  shown  hy  loss  of  appetite,  occasional  attacks  of 

romiting,  and  still  more  frequently  by  derangements  of  the  bowels,  which 

|vary  from  slight  indigestion  to  a  eeriuus  catarrhal  condition  of  both 

imall  and  large  intestine.    It  is  with  the  latter  that  the  discharge  of 

blood  is  usually  seen. 

Association  with  Bickets. — In  the  Society's  investigation  great  pains 
fere  taken  to  obtain  definite  and  accurate  data  regarding  this.  Of 
le  cases,  340  in  number,  in  which  this  point  was  noted,  syniptoms  of 
ickets  were  present  in  152,  or  45  per  cent;  these  symptoms  were  re- 
Drded  as  slight  in  72;  marked  in  04;  and  not  sjK^cificd  in  IG.  In  the 
^mainder  of  the  cases,  55  per  cent,  it  is  definitely  stated  that  symptoms 
rf  rickets  were  absent.  It  is  also  stated  that  in  50  of  the  patients  which 
rere  rachitic,  the  rickets  antedated  the  development  of  the  scurvy. 
"^rom  these  facts  it  would  seem  to  be  pretty  well  established  that 
bough  rickets  and  scurvy  have  points  of  resemblance,  snch  as  the  age 
rhen  they  are  seen,  bony  changes,  dependence  on  defec^tive  nutrition, 
tc,  they  can  not  be  regarded  as  different  forms  of  the  same  disease. 
The  two  most  striking  characteristics  of  scurvy — viz.,  tendency  to  htem- 
^rrbages  and  prompt  curability  by  fresh  food  and  fruit  juices — have  no 
junterpart  in  rickets.  However,  their  coexistence  in  the  same  patient 
of  common  occurrence. 

Diagnosis. — The  disease  with  which  infantile  scurvy  is  most  fre- 
jently  confounded  is  rheumatism.  In  fully  four-fifths  of  the  cases 
rhicJi  have  come  to  my  own  notice  this  has  been  the  previous  diagnosis. 
The  extreme  rarity  of  rheumatism  under  one  year  should  always  make 
me  cautious;  pain  and  tenderness  of  the  legs  only,  should,  in  an  infant, 
avariably  suggest  scurvy  rather  than  rheumatism.  The  extreme  disa- 
lility  has  often  led  to  a  diagnosis  of  poliomyehtis,  but  here  again  the 
cute  tenderness  should  set  one  right.  Many  eases  of  scurvy  come 
ato  the  hands  of  the  orthopaedic  surgeon  with  a  diagnosis  of  joint  or 
Ipinal  disease.  Where  the  swelling  was  mainly  of  one  limb  I  have  twice 
aowu  a  diagnosis  of  malignant  disease  to  be  made,  from  the  cachexia, 
lie  shape  of  the  swelling,  the  discoloration,  and  the  pain.  I  have  known 
TO  oases  to  be  operated  upon  by  eminent  surgeons,  once  with  a  diag- 
sis  of  sarcoma  and  once  of  ostitis  of  both  tibiae*  Not  until  the  sub- 
eiiosteal  haemorrhages  and  epiphyseal  separation  were  discovered  was 

nature  of  the  trouble  suspected* 

The  diagnosis  of  scurvy  seldom  presents  any  difficulties  to  one  who 

haa  onoe  seen  a  case.    No  one  need  err  if  the  essential  features  of  the 

are  kept  in  mind:  the  extreme  soreness  of  the  legs,  spongy. 
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Bwollen  gams,  ewellJng  near  the  large  joints,  a  tendency  to  biemor 
phages,  and  usually  a  history  of  the  prolonged  use  of  some  proprietary 
infant- food,  of  gteriiized  or  condensed  milk.  If  any  doubt  exists,  thii 
will  be  removed  by  the  prompt  improvement  and  generally  rapid  cure 
following  an  anti-scorbutic  diet. 

Pro|^osia,— This  is  invariably  good  if  the  disease  is  recognised  early. 
No  patients  with  symptoms  so  serious  improve  with  such  marvellous 
rapidity  as  do  the  great  majority  of  those  with  scurvy  under  proper 
management.  The  figures  of  the  Societjs  report  on  this  point  are 
interesting.  The  average  duration  of  the  disease  before  treatment  waa 
begun  in  over  three  hundred  cases  was  somewhat  over  three  weeks.  In 
80  per  cent  striking  improvement  was  noticed  during  the  first  week  of 
treatment,  and  in  40  per  cent  within  three  days.  Over  two-thirds  o£ 
these  cases  were  well  within  three  weeks,  and  nearly  one-third  within 
one  week,  after  the  beginning  of  treatment. 

It  is  only  when  the  disease  is  of  long  standing,  when  the  malnutri- 
tion is  severe,  or  when  serious  complications,  usually  involving  the 
digestive  tract,  are  present  that  the  symptoms  persist  and  the  issue 
becomes  doubtful  It  is  difficult  to  tell  what  the  exact  mortality  of 
scurvy  is.  Any  case  allowed  to  go  on  may  result  fatally.  The  younger 
the  infant  the  more  likely  is  this  to  occur.  I  have  seen  three  deaths 
in  about  sixty  cases.  Barlow's  early  article  included  thirty-one  cases 
with  seven  deaths.  It  is  rare  that  scun'y  leaves  any  permanent  effects. 
Recovery  is  not  only  rapid  but  complete.  Relapses  are  extremely  rare 
and  have  been  observed  only  in  one  or  two  cases,  where  chronic  indiges- 
tion existed  of  so  extreme  a  character  that  proper  feeding  wa^  impossible. 
The  after-effects  are  usually  the  result  of  prolonged  malnutrition,  of 
which  the  attack  of  scurvy  was  only  one  manifestation. 

Treatment. — This  is  remarkably  simple — viz.,  to  discontinue  all  pro- 
prietary foods,  condensed  milk  or  sterilized  milk,  and  to  substitute  a 
diet  of  fresh  eow^s  milk,  modified  to  suit  the  child's  digestion.  With 
this  treatment  alone  improvement  will  goon  begin  and  complete  recov- 
ery follow.  However,  the  addition  of  fresh  fruit  juice  is  of  the  greatest 
value,  and  when  it  is  given  improvement  is  much  more  rapid.  Hence 
it  should  always  be  combined  with  the  change  in  diet.  Orange  juice  is 
possibly  to  be  preferred,  but  the  juice  of  any  fresh  ripe  fruit  will  answer 
the  purpose.  From  half  an  ounce  to  four  ounces  a  day  may  be  given, 
best  in  divided  doses,  given  about  one  hour  before  the  milk-feeding. 
The  only  really  difficult  cases  to  manage  are  those  in  which  the  general 
condition  approaches  one  of  marasmus,  or  when  scurvy  is  accompaziied 
by  marked  gastric  or  intestinal  disturbance.  When  an  intestinal  catarrh 
is  present,  with  the  bowels  moving  five  or  six  times  a  day,  one  may  hesi- 
tate to  give  the  fruit  juice  for  fear  of  increasing  these  symptoms.  In 
a  number  of  instances  I  have  seen  intestinal  symptoms,  iwhich  had  re- 
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kordiDary  measures,  immediately  improved  by  the  fruit  juice,  thus 
^BstaWishing  their  intimate  comiection  with  the  scorhutie  condition. 
Other  things  of  value  are  fresh  beef  juice,  and  for  older  children 
fresh  vegetables^  especially  potato.  The  anaemia  and  malnutrition  call 
for  iron,  cod-liver  oil,  and  other  tonics,  which  should  be  given  after 
active  symptoms  of  the  disease  have  disappeared.  Infants  with  scurvy 
ehould  be  handled  as  little  as  possible,  and  should  be  particularly  pro- 
tected against  exposure  in  their  extremely  susceptible  condition. 
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Rickets  is  a  chronic  disease  of  niitrition.  While  the  only  important 
anatomical  changes  are  found  in  the  bones,  it  is  not  to  be  regarded  as  a 
bone  disease ;  but  as  a  very  complex  pathological  process  which  affects  the 
bones,  muscles,  ligaments,  mucous  membranes,  and  nearly  all  the  organs 
of  the  body,  particularly  those  of  the  nervous  system.  It  occurs  especially 
between  the  ages  of  six  months  and  two  years.  It  is  not  common  in  the 
country*  but  is  exceedingly  frequent  in  most  large  cities.  While  not  a 
fatal  disease  per  se.  Ticket's  adds  very  greatly  to  the  danger  from  all  acute 
diseases  in  infancy,  and  even  to  some  degree  also  to  those  of  later  life. 
Under  proper  conditions  of  diet  and  hygiene  it  tends  to  spontaneous 
recovery. 

Etiology .^The  essential  cause  of  rickets  is  dietetic,  although  hygienic 
influences  play  a  very  important  rflle  in  its  production.  While  it  seems 
to  be  demonstrated  that  diet  alone  may  produce  rickets,  nevertheless  this 
condition  is  much  more  easily  produced  when  there  are  also  unfavourable 
hygienic  surroundings.  Rickets  is  not  common  in  nursing  children  un- 
less lactation  be  unduly  prolonged,*  as,  for  example,  where  nursing  is 
continued  for  fifteen  to  eighteen  months  without  other  food.  Arti- 
ficially-fed children  arc  much  more  prone  to  the  disease,  especially  those 
who  are  badly  fed.  The  diet  in  these  cases  is  usually  very  deficient  in  fat, 
and  often  at  the  same  time  in  proteids,  while  it  contains  an  excess  of  car- 
bohydrates. It  is  somewhat  difficult  to  se  para  to  the  effects  which  these 
different  conditions  produce.  It  appears,  however,  that  the  most  impor- 
tant factor  is  a  great  deficiency  in  fat.  Rickets  is  exceedingly  common  in 
children  reared  upon  the  proprietary  foods,  nearly  all  of  which  are  very 
low  in  fat  and  contain  an  excess  of  carbohydrates.  It  is  also  common  in 
children  who  are  reared  upon  sweetened  condensed  milk,  and  for  precisely 
the  same  reason.  When  both  fat  and  proteids  are  low,  rickets  is  more 
liable  to  result  than  when  only  the  fat  is  deficient 

♦  An  oxception  to  tbiis  statement  mnst  he  mad©  in  the  case  of  Italian  and  Negro 
children.  In  this  class  as  observe^l  in  New  York  it  is  very  common  to  see  mnrked 
rickets  in  those  gettiug  nothing  but  the  bi-eaat. 
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Hygieoic  surroundings  are  neit  in  importance  to  diet     Althongh,! 
previously  stated,  rickets  ia  essentiallj  a  disease  of  cities,  b^ing  princi- 
pally seen  in  cliildren  living  in  crowded  tenements  wliere  the  effects  of  I 
improper  food  are  most  strikingly  shown,  yet  even  here  the  disease  is  rare  | 
in  those  who  get  a  plentiful  supply  of  good  breast  milk. 

Animal  eTperiments.--B\and-Huiiim  experimented,  in  the  Zoologiedl 
Gardens,  London,  upon  lion  whelps.     Those  which  were  weaned  early  and] 
fed  solely  upon  raw  meat  invariably  became  extremely  rachitic.     Twal 
yotmg  cubs,  fed  upon  rice,  biscuits,  and  raw  meat,  died  from  rickets^' 
Two  young  monkeys,  upon  an  exclusively  vegetable  diet,  became  rachitic 
To  t!ie  young  lions  who  had  developed  rickets,  milk,  cod-liver  oil,  and 
pounded  bones  were  given  in  addition  to  the  meat,  and  in  three  monthSf 
although  the  hygienic  condition  of  tlie  animals  remained  unchanged,  all 
signs  of  rickets  had  di8ap|)eared.     Gnerin  produced  typical  ricketd  in 
puppies  which  were  kept  upon  a  meat  diet  for  four  or  five  months,  while 
others  of  the  same  litter,  which  were  suckled,  remained  in  good  healtL 
Other  animal  experiments  by  various  observers  with  different  articles  of 
food  have  given  results  that  were  not  uniform.     It  seems,  however,  to  be 
pretty  positively  established,  that  withholding  milk  from  young  animals 
and  putting  ttiem  upon  a  diet  of  meat,  vegetables,  or  starches  is  sufficient 
to  produce  rickets,  and  that  the  earlier  this  is  done  the  more  certain  is 
the  result     This  may  occur  apart  from  any  change  in  the  hygienic  snr- 
roundings.     These   animal   experiments   strengthen    the   opinion   above 
given,  that  tlie  essential  cause  of  rickets  is  improper  food,  and  that  the 
element  most  uniformly  lacking  is  fat 

DMribuiimi  nf  rickelH,^ — According  to  Palm,  the  disease  is  almost  un- 
known in  the  extreme  north — (treenland,  Iceland,  Norway,  and  Den* 
mark.  It  is  also  very  rare  in  China,  Japan,  Greece,  Turkey,  and  the 
southern  portions  of  Italy  and  Spain.  Its  greatest  frequency  is  in  the 
temperate  zone.  The  general  immunity  of  children  in  southern  latitudes 
appears  to  be  due  to  the  out-of-door  life,  and  the  almost  universal  custom 
of  mati3rna!  nursing*  In  the  cities  of  America  no  race  is  exempt  from 
the  disease.  In  New  York  the  greatest  susceptibility  is  among  the  Negroes 
and  the  Italians.  Extreme  cases  of  rickets  are  almost  invariably  in  one 
of  these  nationalities.  It  is  cxceptiouHl  to  see  in  a  dispensary  or  hospital 
a  child  of  either  of  these  races  who  does  not  show,  to  a  greater  or  less 
degree,  the  signs  of  rickets.  These  two  southern  races  seem  to  bear  very 
badly  the  climate  and  the  confined  life  of  the  northern  cities.  So  far  as 
my  observations  are  concerned,  there  is  no  peculiarity  in  the  food  of  these 
people  which  explains  the  prevalence  of  rickets  among  them,  and  this 
must  be  attributed  to  a  race  peculiarity.  In  the  country,  the  immunity 
from  rickets  is  due  partly  to  the  more  prevalent  custom  of  maternal  nurs- 
ing, and  partly  to  the  better  surroundings;  the  increased  resistance  of  the 
children  rendering  them  much  less  susceptible  to  the  influences  of  bad 
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feeding  than  those  of  the  cities.    In  New  York  among  dispensary  and 

f]io«pital  patients,  rickets  is  exceedingly  common,  and  is  seen  in  all  na- 

onaiities,  although  chiefly  in  the  foreign  elements  of  the  population. 

Heredity, — There  is  no  evidence  that  rickets  Is  a  hereditary  disease* 
Any  cachexia  in  the  parents,  snch  as  syphilis,  tuberculosis,  or  alcoholism, 
may,  however,  by  diminisliing  the  child's  resistance,  be  a  predisposing 
cause  of  ricketa.  The  later  children  in  a  family  are  more  likely  to  be 
alTected  than  the  earlier  ones,  especially  when  the  interval  between  the 
pregnancies  has  been  short,  or  where  anything  else  has  caused  a  deterio- 
ration in  the  general  health  of  the  mother. 

Previous  disease. — Rickets  not  infrequently  develops  in  syphnitic 
children;  the  connection,  however^  seems  to  bt*  no  closer  than  witli  nny 
other  cachexia.  The  relation  of  rickets  to  other  diseases,  particularly 
to  those  of  the  digestive  tract,  is  very  much  less  intimate  than  one 
would  expect.  Acute  diseases  of  the  etoraach  and  intestines  are  very 
frequently  followed  by  marasmus,  but  only  exceptionally  by  marked 
ricketa.  There  is  no  suflBcient  ground  for  believing  that  rickets  exerts 
any  protective  influence  against  tnberculoBis,  as  has  been  asserted.  In 
fact  the  thoracic  deformity  of  rickets  may  be  a  predisposing  cause  to 
iuberoalosia. 

RickeU  affects  both  sexes  with  equal  frequency.  The  symptoms  usu- 
ally manifest  themselves  between  the  sixth  and  fifteenth  months.  Con- 
genital and  late  rickets  will  be  considered  separately. 

Rickets  is  therefore  a  complex  disease  of  nutrition,  whose  exact 
pathology  haa  not  yet  been  definitely  settled*  It  is  more  ditficult  to 
believe  that  the  general  nutritive  disturbances  are  the  result  of  the  bone 
changes^  than  to  regard  both  as  having  a  common  origin,  Kasaowitz 
regirda  the  bone  changes  as  inflammatory^  excitcil  by  the  presence  of 
•dine  irritant.  The  irritant  has  been  believed  by  many  to  be  lactic  acid, 
originating  in  the  digestive  tract;  but  the  evidence  in  support  of  this 
theory  is  not  conclusive.  It  is  very  doubtful  whether  the  process  is  as 
limple  as  the  formation  of  lactic  acid  in  the  intestine  and  its  circulation  in 
the  blood.  It  is,  however,  clear  that  it  is  something  which  interferes  with 
tha  aBsimilation  of  the  lime  salts.  At  the  present  time,  the  disposition  is  to 
flgard  ricketa  ae  a  disease  of  nutrition,  which  may  be  produced  in  animals 
by  certain  dietetic  changes.  In  infants,  it  seems  to  be  settled  that  it  may 
\m  produced  by  similar  changes  in  diet,  aided  very  greatly,  however,  by 
mnhjTgieoic  surroundings.  The  effect  of  these  abnormal  conditions  is 
■homi  upon  the  whole  organism,  but  the  only  constant  and  regular  ana- 
lomical  changes  are  in  the  bones.  These  osseous  lesions  resemble  those 
of  chronic  inflamjnatlon.  Precisely  how  the  dietetic  and  other  causes 
prodaoe  the  bone  changes  is  still  a  matter  of  speculation.  The  constancy 
of  bone  changes  in  rickets  gives  it  a  place  as  an  essential  disease,  and  not 
loerely  a  form  of  malnutrition. 
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Lesions. — The  only  constant  and  characteristic  lesions  of  rickets  are 
found  in  the  bones.  It  is  still  a  matter  of  dispute  whether  these  bony 
changes  are  to  be  considered  as  inflammatory,  or  simply  as  the  result  of 
disordered  nutrition.  Disordered  nutrition  and  chronic  inflammation 
are  closely  allied,  aAd  it  really  makes  but  little  difference  which  view  is 
taken.  Occurring  at  a  time  when  the  growth  of  bone  is  so  rapid,  the 
eflfects  of  rickets  are  very  striking  and  very  serious. 

In  order  to  appreciate  how  the  bones  are  affected  by  rickets,  it  must  be 
remembered  that  the  long  bones  grow  in  length  by  the  production  of  bone 
in  the  cartilage  between  the  epiphysis  and  the  shaft ;  that  the  shaft  grows 
in  thickness  by  the  production  of  bone  beneath  the  inner  layer  of  the 
periosteum ;  and  that  the  medullary  canal  is  continually  increasing  in 
size  by  the  absorption  of  the  inner  layers  of  the  bone.  In  rickets  there  is 
an  exaggerated  production  of  cartilage  at  the  epiphysis,  and  excessive  cell- 
growth  beneath  the  periosteum,  while  the  process  of  ossification  in  these 
tissues  goes  forward  slowly  and  imperfectly,  or  is  entirely  arrested.  At 
the  same  time  the  absorption  of  the  medullary  layers  may  be  even  more 
rapid  than  normal.  In  health  the  growth  of  bone  in  length  is  much 
more  rapid  than  its  increase  in  diameter,  owing  to  the  greater  activity  of 
the  changes  taking  place  at  the  epiphysis;  so,  in  rickets,  it  is  at  the 
extremities  of  the  long  bones  that  the  most  marked  changes  are  seen. 

One  of  the  most  striking  features  of  rachitic  bones  is  their  unnatural 
flexibility.  This  is  due  to  deficient  ossification  in  the  superficial  layers  of 
the  shaft  of  the  long  bones,  and  also  at  their  extremities.  Normally, 
bone  contains  about  one  third  organic  and  two  thirds  inorganic  matter. 
In  marked  rickets  the  proportions  are  reversed,  the  bones  often  containing 
twice  as  much  organic  as  inorganic  matter.  Changes  are  seen  in  all  the 
long  bones,  but  all  are  not  affected  to  the  same  degree.  Sometimes  those 
most  affected  will  be  the  bones  of  the  leg,  sometimes  those  of  the  forearm^ 
and  sometimes  the  ribs.    The  extent  varies  with  the  severity  of  the  process. 

There  are  characteristic  changes  in  form.  The  most  constant  is  en- 
largement of  the  epiphyses  of  all  the  long  bones.  This  is  most  strikingly 
seen  in  the  lower  extremities  of  the  radius  and  tibia.  The  enlargement 
may  be  so  marked  that  the  width  of  the  epiphysis  is  increased  by  one 
half.  All  the  sharp  angles,  borders,  and  prominences  of  the  bones  are 
rounded  off.  The  curvatures  of  rachitic  bones  are  more  fully  described 
under  the  head  of  Symptoms.  They  may  be  due  to  a  variety  of  causes. 
Some  are  simply  an  exaggeration  of  the  normal  curves,  much  increased 
by  the  swelling  of  the  epiphyses ;  others  are  due  to  muscular  action,  to 
atmospheric  pressure,  to  some  unnatural  posture,  such  as  the  cross-legged 
position,  to  the  weight  of  the  limbs,  or  to  the  weight  of  the  body.  The 
principal  change  in  the  form  of  the  flat  bones  consists  in  the  production 
of  large  bosses  or  prominences  due  to  thickening  of  the  bone,  usually 
about  the  centre  of  ossification.    These  bosses  are  soft  and  spongy.    Pra(>- 


PLATE  IV.  1 
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Bone  i»  Rickets. 

Longituilinal  sec-tion  of  a  rib  at  the  jimetioii  of  the  on^tal  cartilaicre,  in  aseTere 
case  of  rickets  (-^lightly  TimgnifledK  C  =  fostid  triirtilft^o.  B  =  bone,  A  ==  proHfemling 
cartilage- zone,  whieli  is  nmfli  wirjeriPcL  Uelween  thf  hypcrtrophied  cartilage  cell- 
columns  (a)  making  tip  Ihi?  piroliferatinif  zone,  are  sieen  medullHrv  .^mct^s  {h)  oonlain- 
ing  blood-vessels.  In  this  zone  lie  nias84?ii  c*f  banv  {t}  not  ealeified.  Tlie  calfifieation 
£one  b  almost  wanlinff,  only  seattered  islands  {d)  of  ealcifit'^l  cartilage-eel  Is  being  seen. 

Beyond  thin  proliferating  zone  (A)  i^  a  layer  of  bony  tissue  iH]  made  up  of  small 
bftnds  of  whieb  only  a  few  have  a  niieleus  eontaining  lime  ie).  These  nuclei  appear 
black.  The  bony  bands  differ  lioth  in  form  anxl  arran genie ni  from  those  of  normal 
oasifieation.  Between  the  liony  masses  are  medullary  spaces  which  appear  light  in  the 
illustration.  At  {g}  the  begtnritng  of  CArtilage  proliferati^^n  is  seen.  Above  this  zone 
the  cartilage  is  normal.  (From  Karg  and  SchmorL) 
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tores  are  not  nncoznmon.  The  bones  most  freqtiently  brokeu  are  the 
mdlos  and  ulna ;  next,  the  clavicle  or  the  ribs.  The  fractures  are  usually 
of  the  green-Btick  variety.  There  is  a  bending  of  the  outer  and  a  frac- 
tore  of  the  inner  layers  of  the  shaft  of  a  long  bone.  This  results  in  more 
or  lefls  impaction,  and  is  usually  followed  by  the  production  of  consider- 
able callua.  The  epiphyseal  changes  result  in  arrested  growth  in  length, 
rachitic  bones  being  usually  much  shorter  than  nornuiL  Increased  vascu- 
larity is  seen  in  the  bosses  upon  the  fiat  bones,  at  the  extremities  of  the 
long  bones  and  upon  stripping  the  periosteum  from  the  shaft. 

In  a  longitudinal  section  of  one  of  the  long  bones,  the  principal  change 
aeen  at  the  extremity  is  that  the  cartilaginous  layer  which  unites  the  epi- 
physis and  the  shaft  is  very  much  enlarged,  both  in  width  and  thickness, 
the  latter  being  sometimes  four  or  five  times  the  normal  This  cartilagi- 
naus  area  is  of  a  bluish  colour,  rather  softer  than  normal  cartilage.  On  one 
aide  it  blends  with  the  cartilage  of  the  epiphygis,  on  the  otlier  it  presents 
mn  irregular  dentated  border,  and  in  it  the  calcified  areas  are  irregular  and 
scattered.  The  epiphyseal  centres  of  ossification  are  enlarged,  softer,  and 
more  vnscular  than  normal,  thus  increasing  the  size  of  the  extremity  of 
the  bone.  In  the  shaft,  the  outer  layers  of  bone  are  thickened  and  soft, 
lik©  decalcified  bone,  the  deeper  parts  being  firmer,  while  the  deepest 
layers  may  be  completely  ossified.  The  metlullary  canal  is  much  more  vas- 
cular than  normal,  its  contents  resembling  granulation  tissue.  Toward 
the  extremitiM  the  trabecular  spaces  are  much  increased  in  size,  so  that 
the  bone  appears  unnaturally  porous.  On  vertical  section  of  one  of  the 
flat  bones — ew  g.,  one  of  the  bosses  upon  the  skull — there  is  found  a  great 
iDcreftae  in  the  sixe  of  the  trabecular  spaces.  The  bosses  are  made  up  of 
large  spongy  masses,  so  soft  as  to  be  easily  indented  with  the  finger,  and 
on  pressure  there  oozes  blood  and  serum  in  a  considerable  quantity. 

T^  pical  changes, — At  the  junction  of  bone  and  cartilage  at  the 

extri  1  one  of  the  lung  bones,  there  are  readily  tmced  in  normal 

bone  (Fig.  42)  several  distinct  zones.  Next  to  the  hyaline  cartilage  {a) 
there  is  a  proliferating  zone  (A)»  made  up  of  cartilage  cells  and  nuitrix, 
the  oeUa  having  no  orderly  arrangement.  Next  to  this  is  a  cidiimuar 
looe  (e,  </),  in  which  the  cartilage  cells  are  arranged  in  regular  rows  or 
colnmna.  Adjoining  this  is  the  zone  of  calcification  {e) ;  and,  finally,  there 
ii  the  »ono  of  ossiti<;ation  (/,  g),  where  true  bone  is  formed. 

In  rickets  (Plate  IV  and  Fig. 43), the  principal  changes  are  seen  in  the 
proliferating  and  columnar  zones.  The  proliferating  zone  (Fig,  43,  h)  is 
iacfoaeed  chiefly  by  the  multiplication  of  new  cells;  it  is  also  more  vas- 
cular thAU  normal.  The  columnar  zone  {c)  is  affected  in  a  similar  way 
wdA  (o  a  much  greater  degree.  It  is  less  regular  in  its  formation,  and, 
infleed  of  containing  but  few  vessels,  it  shows  large  vascular  channels, 
iometiiii66  surrounded  by  medullary  spaces  {e).  The  ossification  zone, 
of  being  narrow  and  sharply  outlined,  is  broad  and  very  irregular. 
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CalciOed  areas  (/)  may  bo  seen  in  the  mitlst  of  regions  which  are  carti- 
laginous, while  masses  of  cartilage  (/i)  occupy  areas  whitih  Bboiild  be  com- 
pletely calcified.  In  some  places  tliere  appears  to  be  a  transformation  of 
cartilage  into  bone-tissue  of  an  inferior  sort  by  a  direct  or  metaplastic 
process.  In  tlie  shaft  tliere  is  seen  more  or  less  tliickeniag,  and  an  in- 
creased vascularity  of  the  periusttjum.     Beneath  the  inner  layer  there  ia 
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Fio*  42,^8octioii  throiMrh  ojwiflcation  zone  of  niomial  bone  (ZieplcrV     a,  hvalino  cttrtiltt^ti ;  6, 

trophic  cartiljigti ;  <.  anno  ot  tcriiii^^rarv  ealoiti, cation ;  /,  zono  of  primary  medulUry  «piuta ; 

«t  lonc  of  primarjr  bone  formnlion;  k^  fully  devolopod  iipoDgj  bone;  i^  blood- v esMla ;  h^ 
ijer  of  osteoblaota. 


excessiYe  cell- proliferation,  while  calcification  of  this  new  tisane  is  imper- 
fect or  absent,  and  instead  of  hard,  compact  bone,  we  find  irregular,  spongy 
masses.  In  the  spongy  bone  there  is  considerable  thickening,  with  an 
erosion  of  bony  trabeculce,  which  resnlts  in  the  formation  of  large  medul- 
lary spaces  filled  with  blood-vessels  and  connective  tissue  rich  in  cells. 
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contr^ctioti  Uke  place  in  the  spongy  masees  of  bone.  As  the  result  of 
ihiBf  the  affected  bone  may  become  even  harder  than  normal ;  often  it  is 
i?ory*Uke.    Its  structure^  hawever,  is  never  quite  like  that  of  healthy  bone. 

In  the  long  bones  the  epiphyseal  swellings  slowly  diminish,  and  may 
quite  disappear ;  the  slighter  curvatures  may  be  entirely  overcome,  and 
the  greater  ones  much  lessened.  The  beading  of  the  ribs  becomes  almost 
imperceptible ;  the  bosses  upon  the  skull  shrink  very  markedly,  and  maj 
leave  scarcely  a  trace  of  their  existence.  In  most  cases  the  active  process 
in  rickets  has  come  to  an  end  by  the  time  the  child  is  two  and  a  half  years 
old,  often  at  two  years. 

Visceral  lesions.— These  are  not  infrequent,  but  are  not  essential  to 
rickets.  In  the  lungs  they  are  due  to  deformities  of  the  chest  wall  and 
to  complications.  Beneath  the  deep  lateral  furrows  which  are  so  eommon« 
there  is  found  a  part  of  the  lung  in  a  state  of  more  or  less  complete  col- 
lapse. This  is  accompanied  by  emphysema  of  the  portion  just  anterior  to 
it  Acute  and  chronic  bronchitis  and  broncho-pneumonia  are  exceed- 
ingly frequent.  A  low  grade  of  chronic  catarrhal  inflammation  of  the 
stomach  and  intestines  is  common,  and  is  often  associated  with  dilata- 
tion of  these  organs.  The  apWr^  js  ftnl^fg^d  in  moat  cases  during  the 
period  of  active  symptoms.  This  is  us ually  mod eratg_i^  degree^ ,al th ough 
marked  enlargement  is  not  at  all  rare."  The  swelling  of  the  spleen  is  due 
to  simple  hyperplasia,  and  not  to  amyloid  degeneration.  Enlargement 
of  the  liver  is  less  frequent,  and  may  occur  with  or  without  that  of 
the  spleen.  There  are  no  constant  changes  in  the  structure  of  these 
organs.  The  lymph  nodes  (lymphatic  glands)  are  frequently  enlarged. 
Rachitic  patients  are  more  prone  to  these  swellings  than  are  other  chil- 
dren. They  are  due  to  simple  hyperplasia,  and  have  no  close  connection 
with  rickets.  Cerebral  changes  are  rare,  and  those  described  are  rather 
of  accidental  occurrence  than  dependent  upon  the  rachitic  process.  As 
stated  under  Symptoms,  enlargement  of  the  head  is  usually  due  to  thick- 
ening of  the  cranial  bones.  Although  hydrocephalus  is  occasionally  aeen, 
it  is  extremely  doubtful  whether  it  is  more  frequent  than  in  patients  not 
rachitic.  Hypertrophy  of  the  brain  has  been  described  in  eonnectioo 
witli  rickets,  but  as  yet  this  does  not  seem  to  be  established  by  sufficient 
pathological  evidence.  The  muscles  are  flabby  from  imperfect  nutrition, 
aud  sometimes  atrophied  from  disuse,  but  no  essential  anatomical  changes 
have  bfcn  demonstrated  in  them. 

Symptomi, — A  well-marked  case  of  rickets  makes  a  striking  picture 
(Plate  V),  and  one  not  easily  mistuken.  There  are  seen  the  large  head, 
beaded  ribs,  narrow  chest,  prominent  abdomen^  symmetrical  swellings  of 
the  epiphyses  of  the  wrists  and  ankles,  and  curvatures  of  the  extremities. 
The  beginning  of  symptoms  is  nearly  always  insidious,  and  the  patient 
does  not  usually  come  under  observation  until  they  have  existed  for  sev* 
eral  weeks,  often  several  months. 
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Earl^  S^mptmn^. — The  most  coiistant  early  symptoma  are  sweating 
of  the  head,  extreme  restlessness  at  night,  constipation,  beading  of  the 
ribs,  and  cranio- tabes.  The  head -sweating  is  mrely  absent,  and  may  con- 
tinue for  several  months.  It  is  especially  profuse  doriog  sleep,  the  per- 
spiration standing  out  in  large  drops  upon  tlie  forehead,  often  being 
sufficient  to  wet  the  pillow.  This  is  one  of  the  causes  of  tlie  nasal  and 
bronchial  catarrhs  so  common  in  rachitic  infants.  There  is  marked  rest- 
lessness daring  sleep :  the  children  tossing  about  the  crib,  kicking  off  the 
clothes,  and  never  having  the  quiet,  natural  slumber  of  healthy  infants. 
This  may  be  due  to  many  causes,  but  when  persistent  and  associated  with 
mftrked  perspiration  of  the  head,  rickets  should  be  suspected.  Constipa- 
tion is  frequently  seen  as  an  early  symptom,  although  it  is  more  marked 
in  the  later  stages  of  the  disease. 

The  beading  of  the  ribs  is  almost  invariably  the  first  appreciable 
change  in  the  bones,  and  it  is  well-nigh  constant.  This  forms  the  so- 
called  "  rachitic  rosary,"  consisting  of  nodules  at  the  line  of  junction  of 
the  costal  cartilages  and  the  ribs.  It  may  be  slight,  or  there  may  be  a 
row  of  knobs  as  large  as  small  marbles.  In  many  cases  with  marked 
thoracic  deformity^  little  or  no  beading  of  the  ribs  is  seen  externally, 
although  at  autopsy  it  is  found  to  be  very  marked  upon  the  internal  sur- 
face of  the  chest  (Plate  VI),  Beading  of  the  ribs  was  noted  in  all  but 
two  of  one  hundred  and  forty-four  saccessive  eases  of  rickets,  at  the  time 
of  the  first  examination.  In  infants  under  six  months  there  may  be 
found  soft  spots  in  the  cranium,  usually  over  the  occiiutal  or  posterior 
portions  of  the  parietal  bones.  These  are  from  one  fuurtli  to  one  inch  in 
diameter,  and  there  are  usually  several  of  tliem  present.  By  pressure  with 
the  finger  they  give  a  sort  of  parchment-crackling  sensation.  This  condi- 
tion is  known  as  cranio-tahes.  Cranio'tabes  is  believed  to  be  more  fre- 
quent when  syjihilis  is  associated  with  rickets,  and  it  is  seen  also  in 
syfihilitic  cases  which  are  not  rachitic.  A  rachitic  cachexia  is  not  nsu- 
ully  present  until  the  symptoms  have  existed  for  several  months,  and  in 
many  cases  it  is  not  seen  at  all. 

Deformities^ — The  deformities  of  rickets  are  almost  invariably  syro- 
melrical  in  character,  and  usually  numerou.s.  In  extreme  cases  almost 
every  bone  in  the  body  is  affected.. 

Head. — ^This  usually  appears  to  be  too  large,  and  although  it  may  not 
be  greater  in  circumference  than  that  of  a  healthy  child  of  the  same  age, 
h  iii  out  of  proportion  to  the  rest  of  the  body.  In  marked  cases  the 
increase  in  circumference  may  be  one  or  two  inches.  The  enlargement 
is  chiefly  due  to  thickening  of  the  cranial  bones.  In  one  case  with 
marked  deformity,  I  found  the  skull  over  the  parietal  bones  half  an  inch 
in  thickness  (Fig.  44).  This  thickening  diminit^hes  with  recover\%  but 
in  most  cases  the  head  remains  throughout  life  larger  than  it  should 
be.    The  shape  of  the  racUitic  head  is  somewhat  square  (Fig.  45),  owing 
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to  the  formation  of  large  bosses  ovgr  the  parietal  and  frontal  emmencesL 
It  is  flattened  at  the  occiput  from  pressure,  and  flattened  also  at  the  ver- 
tex. In  extreme  eases,  the  prominenceg  upon  the  frontal  and  parietal 
bones  may  be  so  great  as  to  prodiiee  quite  a  marked  furrow  along  the  lino 
of  the  sagittal  and  frontal  sutures,  and  one  at  right  angles  to  this  along 
the  coronal  suture  (Fig.  4^J).  Tliis  t^oodition  j^ivm  unusual  prominence 
to  the  forehead.  Marked  deformity  of  the  head  has  been  observed  in 
thirty- three  per  cent  of  my  cases.    The  sutures  may  remain  open  for  an 


Fio.  44,— Kuehitic  skull  fmin  colored  child  two  yeurs*  fjM,  honzoiital  sectioD,  inner  surface  ^ 
ahowtng  thickening  of  tfao  booes,  eitpeclally  the  froutalf  and  open  fontaneL 


unnatural  time,  occasionally  until  the  end  of  the  first  year.  The  fontanel 
is  late  in  closing,  being  frefiueiitly  found  open  at  two  and  a  half,  and 
Bometimea  even  at  three  years*  Often  at  eighteen  or  twenty  months 
the  fontanel  is  two  inches  in  diameter.  The  veins  of  the  scalp  are 
often  prominent,  and  the  hair  is  frequently  worn  from  the  occiput, 
owing  to  restlessness  during  sleep.  Occasionally  rickets  and  hydrocepha- 
lus are  as^sociated,  but  the  latter  is  the  least  frequent  of  all  causes  of  the 
enlargement  of  the  head. 
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Cheat — Ik^iiding  of  the  ribs  has  already  been  mentioned.     This  ie  the 
aofit  characteristic  feature,  but  in   the  niajority  of  casea  there  are, 
Id ition,  lateral  depressions  over 
lie  lower  third  of  the  chest,  at 
lie  line  of  junction  of  the  car- 
iljigi!tt$  with  the  ribs,  with  ever- 
iion  of  the  lower  borders  of  the 
ibs.     In  severe  cases  these  de- 
aonsor  furrows  are  so  great 
to  cause   eerioua  deformity 
(Plate  VI).     Usually  there  is  a 
diminution  in  the  trans- 
and  an   increase  in  the 
:itero-posterior  diameter  of  the 
beet     Fig.  47  shows  the  out- 
ino  of  the  chest  of  a  rachitic 
aild   of   two  years^  compared 
a  healthy  child  of 
Another  frequent 
leformitj  ia  the  '*  rachitic  gir- 
which  consists  in  a  trans- 
depression     about     two 
cbe0   broad,   extending  from 
se  side  of  the  chest  to  the 
ler,  just  above  its  lower  bor- 
er-   A  lesi?  frequent  deformity  is  the  **  funnel  chest,*'  a  deep  central  de- 
sion  over  the  ensiform  curtilage.    This  is  t^onietimes  nearly  an  inch 
id  ft  half  in  depth*    Marked  thoracic  deformity  was  seen  in  twenty  per 
mt  of  Diy  cases,  but  in  only  a  small  proportion  wns  the  chest  normaL 

The  factors  in  the  production  of  liie  thonieic  defuniuly  arc  atmos- 
lieric  pf>Bssure  and  soft  chest  walls,  these  sinking  in  at  the  point  where 
'  lea^t  resistance,  viz.,  at  the  jumiion  of  the  costal  cartilages  and 
When  there  is  any  ohstrui^tiun  to  the  entrance  of  air,  as  with 
^ncbltis,  h>T)ertrophied  tonsils,  or  adenoid  growths  of  the  pharynx,  the 
leie  deformities  are  exaggerated.    Irregular  chest  deformities  depend 
the  cocxiistence  of  pathological  conditions  in  the  lungs.     Pigeon* 
st  i£  ocoistonaliy  seen,  but  it  is  doubtful  if  this  depends  upon  rickets 


Fig.  45.— Kachitif  head :  Itilian  child  two  yeans  old; 
»qunrD,  proraiiKDl  forehead  and  flat  vertex. 


Spine. — In  rery  many  of  the  milder  cases  this  is  normal.    The  most 

iracieristic  deformity  consists  in  a  posterior  curve  (kyphosis),  which 

a  general  one,  usually  extending  from  the  nud-dorsal  to  the  sacral  re- 

ion.    This  existed  in  forty-six  per  cent  of  my  cases.    In  the  early  part 

if  the  disease*  it  disappears  entirely  on  sus][>ending  the  child,  or  making 

on  upon  the  extremities;  but  in  cases  of  long  standing  it  may  not 


j_^ 


RICKETa 


263 


Defonnities  of  the  pelvis  belong  to  obstetrics  rather  than  to  paediatrics. 
The  mo§t  comniou  rachitic  change  is  a  diminution  of  the  an tero- posterior 
diameter  and  a  narrowing  of  the  subpubic  arch,  Irreguhir  deformities, 
sometimes  described  as  "  crumpling  of  the  pelvis,-'  are  not  infrequent. 

£xiremiticd. — Deformities  of  the  upper  extremities  are  usually  sym- 
metrical* The  humerua  is  affected  only  in  severe  cases.  It  has  a  forward 
mud  outward  curve,  although  rarely  a  very  marked  one.  Both  the  epi- 
pbyBesare  enlarged,  although  the  upper  one  can  not  often  be  made  out 
iinleBB  the  child  is  very  thin.  The  radius  and  ulna  are  frequently  affected. 
They  preaent  a  convexity  upon  their  extensor  surfaces  (Plate  V),  which  in 
iome  oiaes  is  very  marked,  particularly  in  children  who  have  been  creep- 
ing mbottt  Green-stick  fractures  here  are  quite  frequent  Rachitic 
ehftiiges  ml  the  epiiihyaea  are  more  common  than  in  the  shaft,  enlarge- 
ment of  the  epiphyses  at  the  wrist  being  one  of  the  most  constant  bony 
deformitks  of  rickets  (Plate  V).  It  was  present  in  ninety-five  per  cent 
of  mj  CttML  Less  frequently  similar  swellings  are  seen  at  the  elbow. 
EnlATgement  of  the  ends  of  the  meta- 
oarpal  bones  or  the  phalanges  I  have 
■eeo  in  hut  two  or  three  extreme  cases. 

The  lower  extremities  are  nither 
more  frequently  affected  than  the  upper^ 
bat  in  a  similar  way.  The  femur  is  in- 
Yolved  only  in  severe  cases;  it  common- 
ly preiaeDtB  a  general  forward  and  out- 
wild  onrre,  which  is  mainly  due  to  the 
weight  of  the  legs  aa  the  child  sits. 
OocasaonaHy  there  is  also  an  outward 
rotation  of  the  feranr,  where  children 
hmw^  been  allowed  to  sit  much  in  a 
etrcm  legged  posture.  When  such  chil- 
dren begin  to  walk,  the  toes  are  turned 
fery  tmr  outward.  The  principal  de- 
formities of  the  lower  extremity  are 
bow-Iefs  (Pig.  48)  and  knock-knees 
(Fig.  40).  Knock-knees  are  more  com* 
mon  in  females,  and  are  believed  to  be 
due  to  an  overgrowth  of  the  inner  con- 
dyles of  the  femur.  Enlargement  of 
b»th  condyles  can  l»e  demon^tnited  in 
mo«ttof  the  marked  easesof  rickets.  The 

easci  of  slight  bow-legs  may  l»e  due  simply  to  swelling  of  the  epiphyses, 
the  shaft  of  the  bone  being  quite  normal.  This  point  I  have  verified  by 
|Kiit-mortem  observations.  Such  are  probably  most  of  the  deformities 
wbida  disappear  spontaneously.    Tlic  most  severe  cases  of  bow-legs  are 
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it  is  seen  at  the  wrista, 
and  nearly  to  the  i 
degree.     Enlargement 
of  the  upper  epiphyses      j 
of  the   tibia  and   tl|i^| 
fibula  is  seen  only  itt^ 
severe  cases.  The  cause 
of  the  deformities  of 
the  leg  is  not,  priraa- 
rily  at  least,  walking 
too   early,   since    th< 
are  common   in   chi 
dren  who   have  ne 
walked ;  slight  defor 
ities,  however,  may 
aggravated    by 
walking.       A    chan 
wlueh    has    not 
siinTieiently  emphasised 
is  the  arrested  growUi 
nf  the  long  bones ;  this 
is  one  of  the  most  char- 
acteristic   features    of 
rickets.     A  rachitic  cliild  of  three  years  often  measures  in  height  six  or 
eight  inches  less  than  a  healtliy  cljiUi  of  the  same  age,  the  difference  being 
almost  entirely  in  the  lower  oxtr-cmities. 

Ail  the  li/fameiti.%  but  particularly  those  about  the  large  joints,  are  lax 
and  frequently  elongated.  This  may  lea<i  to  the  deformity  known  as  weak 
ankles,  or  to  an  over-exteneion  at  the  knee  (genu  recur imtum)  \  also  ta 
unnatural  tuubility  at  the  hips,  shoulders,  elbows,  and  wrists.  The  condi- 
tion of  the  ligamenta  plays  an  important  part  iu  the  production  of  spina] 
deformities. 

Muscles, — The  muscular  symptoms  of  rickets  are  almost  as  constant 
and  as  characteristic  as  those  of  the  bones.  The  muscles  are  small,  very 
flabby,  and  poorly  developed ;  hence  rachitic  children  are  unable  to  sit 
erect,  or  to  stand  or  walk  at  the  proper  age.  Of  one  liundred  and  fifty- 
one  cases  in  which  the  date  of  walking  alone  was  investigated,  only  twenty- 
seven,  or  eighteen  per  cent,  walked  before  the  fifteenth  month ;  forty- 
seven  per  c^nt  were  not  walking  at  the  eighteenth  month ;  twenty  per 
cent  not  at  two  years ;  and  ten  per  cent  not  at  two  and  a  half  years.    liite 
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valkiog  is  one  of  the  most  common  symptoms  for  which  advice  is  sought 
by  pareDta  with  rachitic  childreo.  The  muscular  power  in  the  extremities 
18  sometimes  so  feeble  as  to  suggest  paralysis,  I  have  seen  a  number  of 
OMM  in  which  the  symptoms  so  resembled  paralysis,  that  even  expert  diag* 
nosticians  were  unable  to  differentiate  rickets  from  poliomyelitis  except 
by  the  electrical  reactions,  those  in  rickets  being  usually  norma!  or  exag- 
gerated. In  other  cases  the  symptoms  may  suggest  cerebral  palsy  of  the 
flaccid  type.  The  muscular  symptoms  may  be  marked  when  the  bony 
cbsnget  are  slight,  and  conversely.  As  no  lesions  of  the  muscles  have 
been  demonstrated,  the  symptoms  are  probably  due  to  im perfect  nutri- 
tion. Two  other  symptoms  depend  chiefly  upon  the  condition  of  the  mus- 
cles, viz.,  pot-belly  and  constipation, 

Pot-l)clly  is  quit^  an  early  symptom,  and  in  most  cases  a  very  marked 
on©  (Plate  V).  It  was  noted  in  sixty  per  cent  of  my  cases.  The  en- 
largement of  the  abdomen  is  uniform.  It  is  everywhere  tympanitic,  and 
it  may  be  as  tense  as 

mdmmbead.     Itisdue  yr     .    ^         ->t*^ 

to  a   loss  of   tone  in  ^ 

the    abdominal    mus-  / 

clea,  and  in  the  mus-  /  ^ 

cular  walla  of  the  stom- 
ach and  intestine*  It 
is  aggravated  by  chron^ 
ic  indigestion  and  oon- 
nqnent  intestinal  pu- 
trefaction. The  en- 
largement is  thus 
mainly  from  tympa- 
nitee.  There  may  be 
a  marked  degree  of 
dilatAtion  both  of  the 
•tomach  and  the  colon. 
To  a  ¥erj  small  degree 
only*  doei  the  large 
abdomen  depend  upon 
iwellitig  of  the  liver  or 
spleeii. 

The  constipation  of 
rickeU,     as      already 

suggr?«t<Kl,  depends  upon  the  loss  of  tone  in  tlic  mii^eular  walls  of  the  in- 
tei'tinc?*.  U  may  alternate  with  diarrhcra.  It  rarely  happens  that  a 
fachitic  child  has  habitually  normal  evacuations  from  the  bowels.  Hard, 
i!  ^         lis  frequently  set  up  a  condition  of  chronic  catarrh 

o  !  II  large  masses  of  mucus  are  discharged. 
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During  the  most  active  part  of  the  disease — viz.,  from  the  third  to 
the  ninth  mouth — tenderness  may  sometimes  be  elidted  by  pressure  upon 
the  epiphyses.  This,  however^  is  not  a  constant  symptom^  and  a  Terj 
unreliable  one  for  diiignosis.  In  my  own  experience  it  has  been  preseot 
in  but  a  Tery  small  proportion  of  the  cases*  Acute  tenderness  should 
always  suggest  scurvy  rather  than  rickets. 

Fever. — According  to  some  observers  there  is  a  febrile  moTemeat 
which  belongs  to  the  active  stage  of  rickets,  but  I  have  never  been  able  to 
satisfy  myself  of  the  triith  of  this  observation. 

IMntiiiorL—As  a  rule,  dentition  is  late  and  apt  to  be  difficult — i.  e.,  it 
IB  associated  with  attiicks  of  indigestion  or  other  disturbancea  w^hich  may 
be  eerious.  IndiviJual  cases,  however,  present  great  variations  in  regard 
to  this  symi^tom.  A  study  of  the  progress  of  dentition  in  one  hundred 
and  fifty  rachitic  children  gave  the  following  results :  in  fifty  per  cent  the 
first  teeth  were  cut  on  or  before  the  eighth  month,  and  in  thirteen  per 
cent  on  or  before  the  fifth  month ;  however,  twenty  per  cent  of  the  cases 
had  no  teeth  at  twelve  months,  and  in  eight  per  cent  none  had  appeared 
at  fifteen  oiontha.  Even  though  the  first  teeth  come  at  the  usual  time, 
the  progress  of  dentition  is  often  arrested  by  the  development  of  rickets, 
and  no  advance  made  for  five  or  six  mouths.  The  difference  in  tho 
cases  appears  to  depend  very  much  upon  the  age  of  the  child  when  rick- 
eta  begins.  Those  who  give  no  evidence  of  it  until  nine  or  ten  months 
old  often  have  a  nearly  normal  dentition,  while  the  cases  developing 
early  show  a  marked  retardation  of  this  process.  The  order  in  which 
the  teeth  appear  may  bo  very  irregular^  but  there  is  no  nile  in  thia 
respect.  The  character  of  the  teeth  in  rickets,  in  the  great  majority  of 
cases,  is  good.  This  was  true  in  eighty-four  per  cent  of  one  hundred  and 
twenty*Bii  cases  examined  with  reference  to  this  point  This  is  in  strik* 
ing  contrast  to  hereditary  syphilis,  where  the  tendency  to  early  decay  is 
80  constantly  seen. 

General  appearance, — Rachitic  patients  are  almost  always  aniemic. 
The  blood  is  low  in  haemoglobin,  often  down  to  thirty  or  forty  per  cent 
In  some  few  cases  there  is  in  addition  quite  marked  leucocytosis*  The 
number  of  red  globules  is  not  often  nor  uniformly  affected-  The  majority 
of  rachitic  patients  are  fat  and  flabby.  The  tissues  are  soft  and  have  but 
little  resistance.  Barely,  they  may  be  thin,  like  patients  suffering  from 
marasmus. 

Rachitic  patients  are  very  prone  to  suffer  from  hypertrophied  tonsils, 
adenoid  growths  of  the  pharynx,  and  enlargements  of  the  lymph  nodes  of 
the  neck.  In  aU  forms  of  acute  illness  the  feeble  resistance  of  these 
patients  is  very  evident.  This  is  especially  true  of  acute  disease  of  the 
lungs. 

The  mucotis  membranes  are  very  vulnerable  in  all  rachitic  patients. 
From  the  slightest  indiscretion  in  diet  an  attack  of  acute  indigestion  or 
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diarrhoea  is  brought  on,  and  from  a  very  insignificant  exposure,  catarrhal 
inflammation  of  the  upper  or  lower  air  passages  is  excited.  In  rachitic 
patients  all  such  attacks  are  prone  to  run  a  protracted  course.  Inflam- 
mation of  the  trachea  and  larger  bronchi  is  liable  to  extend  to  the  smaller 
bronchi  and  the  lungs. 

The  downward  displacement  of  the  liver  and  spleen  from  contraction 
of  the  chest  should  not  be  mistaken  for  enlargement  of  these  organs. 
Moderate  enlargement  of  the  spleen  is  very  common  during  the  stage  of 
most  active  symptoms — ^i.  e.,  from  the  sixth  to  the  twelfth  month.  Great 
enlargement  of  either  liver  or  spleen  is  infrequent. 

Blood. — From  a  study  of  the  blood  in  twenty  cases  of  rickets, 
Morse  (Boston)  concludes  that  anaemia  is  present  in  most  cases,  its  in- 
tensity varying  with  the  severity  of  the  rachitic  process.  All  the  usual 
forms  of  anaemia  are  seen.  Leucocytosis  may  or  may  not  be  present ;  it 
is  more  marked  in  cases  attended  by  an  enlarged  spleen.  All  or  any  of 
the  white  cells  may  be  increased. 

Nervous  symptoms  are  among  the  most  frequent  manifestations  of 
rickets.  Restlessness  at  night  has  already  been  mentioned  as  a  promi- 
nent early  symptom.  Pain  and  tenderness  are  rare.  A  disposition  to 
muscular  spasm  is  seen  in  many  cases.  There  may  be  laryngismus  strid- 
ulus, tetany,  or  general  convulsions.  The  first  two  are  rare  except  in 
rachitic  patients.  All  of  these  probably  depend  upon  defective  nutrition 
of  the  nervous  centres.  While  in  all  infants,  owing  to  the  irritability  of 
the  nervous  centres,  convulsions  are  easily  excited  from  relatively  slight 
causes,  in  those  who  are  rachitic  this  susceptibility  is  greatly  intensified. 
As  a  predisposing  cause  of  convulsions  in  infancy,  rickets  takes  the  first 
place.  The  younger  the  child  and  the  more  active  the  rachitic  process, 
the  more  frequently  do  convulsions  occur.  They  belong  especially  to  the 
first  year,  being  most  frequent  between  the  third  and  ninth  months. 
The  exciting  cause  of  convulsions, in  these  cases  is  usually  to  be  found  in 
the  stomach  or  intestine. 

Course  and  termination, — Rickets  is  essentially  a  chronic  disease,  and 
its  course  is  measured  by  months.  The  active  symptoms  in  most  cases 
continue  from  three  to  fifteen  months,  although  they  occasionally  last 
a  much  longer  time.  The  duration  of  the  symptoms  depends  chiefly 
upon  the  duration  of  the  exciting  cause.  That  active  symptoms  cease 
when  a  child  reaches  the  age  of  eighteen  months  or  two  years,  is  no 
doubt  due  largely  to'  the  fact  that  at  this  age  the  diet  is  more  general, 
and  is  more  likely  to  furnish  what  the  child  needs,  and  that  more  fresh 
air  is  likely  to  be  secured  than  at  an  earlier  age. 

The  earliest  symptoms  of  improvement  are  a  diminution  in  the  nerv- 
ous symptoms,  especially  in  the  restlessness  at  night ;  increased  muscular 
power,  as  shown  by  a  disposition  to  stand  or  walk ;  diminution  in  the 
head-sweats ;  disappearance  of  the  cranio-tabes ;  and  improvement  in  the 
anaemia.    The  changes  in  the  deformities  are  very  slow,  and  from  month 
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to  munth  almost  i  in  perceptible.     When  improvement  once  begins,  hi 
ever,  it  usual ly  goes  stt^adily  forward,  relnpsei*  bein^  exceedingly  rare, 

VtmfiPnital  ricketn.'^lnlimU  uioy  present  at  birth  the  charactemtic 
deformities  of  rickets,  and  there  may  be  found  even  the  minute  bone 
changes  of  the  dii?ease.  Such  cases  are  reported  to  be  common  in  Viei 
and  other  large  cities  of  Europe,  where  mothers  during  pregnancy  h 
lived  under  unfavouraljle  conditions.  In  America,  however,  congeni 
rickets  is  a  very  rare  disease.  Single  cases  have  l)ecn  reported  by  sevei 
writers;  hut  it  must  be  remembered  that  cretinism  and  achondroplasia 
have  often  been  improperly  included  under  this  heai 

Late  tivketiy. — Rare  instances  have  been  reported  of  bony  deformities 
in  all  respects  like  tliose  of  rickets,  developing  in  children  from  six  to 
twelve  years  obh  A  number  of  such  cases  have  been  observed  in  England. 
1  have  not  seen  this  disease,  nor  has  a  ease  been  seen  during  the  past 
twenty  years  at  the  Hospital  for  Ruptured  and  Crippled,  New  York, 
where  more  deformities  come  under  observation  than  anywhere  else  in 
this  country. 

Acute  rickets. —Although  from  time  to  time  cases  have  been  reported 
witli  this  title,  from  a  study  of  tlie  histories  it  is  clear  that  the  great 
majority,  if  not  all  uf  Lhem,  were  cases  of  infantile  scurvy.  It  is  doubtful 
whether,  strictly  speaking,  there  is  such  a  thing  as  acute  rickets. 

Diagnosis. — The  diagnosis  of  rickets  is  not  usually  ditficult,  and  after 
carefully  exauiining  a  case  one  can  not  often  be  in  doubt.  It  is  the  mild 
cases  and  the  early  stages  of  the  disease  ihat  are  most  likely  to  be  over-* 
looked.  The  most  important  early  s\^nptoms  for  diagnosis  are  sweating 
of  the  head,  eranio-tabes,  great  restlessness  at  night,  delayed  dentition, 
and  enlarged  fontaufl.  All  these,  taken  separately,  may  mean  something 
else,  but  collectively  they  can  mean  nothing  but  rickets.  In  the  later 
stages  some  of  the  characteristic  deformities  are  usually  present;  the 
most  constant  are  beading  of  the  ribs,  enlargement  of  the  epiphyses  of 
the  wrists  and  ankles,  and  bow-legs. 

Special  symptoms,  when  unusually  prominent,  may  give  rise  to  diffi- 
culty in  diagnosis.  The  enlargement  of  the  head  may  l)e  mistaken  for 
hydrocephalus.  The  delayed  dentition  and  large  fontanel  of  the  cretin 
may  he  mistaken  for  rickets.  Muscular  weakness  may  be  so  great,  espe- 
cially when  affecting  the  legs,  as  to  make  it  easy  to  mistake  a  rachitic 
pseudo-paralysis  for  actual  paralysis  due  to  a  cerebral  or  spinal  lesion. 
When  walking  is  much  delayed,  rickets  may  be  passed  over  as  simple 
backwardness.  In  nearly  all  of  the  last-mentioned  group  of  eases  the 
diagnosis  may  Ix^  cleared  up  by  a  careful  search  for  the  bony  changes, 
and  by  the  fact  that  in  rickets  there  is  only  a  general  weakness  of  all 
the  muscles,  and  not  actual  paralysis  of  any  limb  or  group  of  muscles. 
The  greatest  ditficulty  is  usually  found  where  the  muscular  symptoms  are 
marked  and  the  bony  changes  slight,  as  is  not  infrequently  the  case.  Here 
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Oie  qnegtion  ifl,  whether  rickets  is  sufficient  to  explain  all  the  symptoraa, 
or  whether  in  addition  some  other  condition  is  present.  The  electrical 
rou^tions  will  decide  the  question  of  poliomyelitis,  while  the  presence  of 
cerebral  symptoms,  exaggerated  knee-jerks,  and  rigidity  of  the  legs,  will 
Qsnallj  mark  a  cerebral  birth-palsy.  The  bony  enJargements  of  s_yphili9 
are  not  likely  to  be  confounded  with  rickets,  if  it  is  remembered  that  the 
early  lesions  of  syphilis  are  more  hke  boggy  infiltrations  over  the  bones 
than  actual  swelling  of  the  bone  itself,  and  that  when  the  bone  is  afifected 
it  ia  not  at  the  extremity,  but  at  the  junction  of  the  epiphysis  and  the 
shaft;  the  bone  changes  of  late  syphilis  affect  the  shaft  rather  than 
the  extremities  of  the  long  bones ;  where  the  bone  is  enlarged  near 
tbe  joint  it  is  usually  upon  on©  side  only.  In  syphilis  there  may  be 
necroaia,  while  in  rickets  breaking  down  of  bone  is  never  seen.  From 
BCurTj,  rickets  is  differentiated  by  the  absence  of  marked  hypera?sthe- 
si%  ecchymoses,  and  other  hEemorrhages,  the  changes  in  the  gums,  and 
most  of  all  by  the  fact  that  anti-scorbotic  diet  produces  no  immediate 
change  in  the  symptoms.  The  diagnosis  of  rachitic  cnrvatnre  of  the 
spine  from  rertebrai  caries  will  be  considered  in  connection  with  the 
latter  disease. 

Ptognotis.— Rickets  per  ^e  is  never  a  fatal  disease.  It  is,  however^  a 
large  factor  in  the  mortality  of  the  first  two  years,  as  the  cachexia  which 
it  produces  predisposes  strongly  to  every  form  of  acute  disease.  It  is  an 
important  etiological  factor  in  certain  serious  nervous  conditions,  espe- 
cially convulsions.  Acconling  to  Gowers,  ten  per  cent  of  the  eases  of 
epilepsy  are  in  children  who  previously  suffered  from  rickets.  Rickets 
adds  very  greatly  to  the  danger  from  all  acute  diseases  of  infuney,  par- 
ticularly those  of  tlie  respirator}^  tract.  This  depends  partly  upon  the 
fi>ii*ble  muscular  power  and  partly  upon  the  thoracic  deformities.  The 
encroachment  upon  the  capacity  of  t!ie  lungs  by  a  marked  thoracic  de- 
formity, may  in  itself  be  enough  to  keep  a  child  in  a  delicate  condition 
and  retard  it^  growth.  At  the  sana*  time  such  a  condition  is  a  constant 
invitation  to  acute  attacks  nf  bronchitis  or  pneumonia.  The  effect  of 
rickets  upon  the  future  health  of  the  child,  depends  ehiefiy  upon  the 
pteaence  and  extent  of  the  thoracic  deformity.  When  this  is  absent,  as 
a  mle  no  serious  after-effects  are  seen,  and  although  children  may  re- 
Riaiu  somewhat  dw^arfcnl  on  account  of  their  short  legs,  in  other  respects 
ihfV  may  be  as  well  as  if  they  had  never  Wen  the  subjects  of  rickets. 

Prophylaxis. — As  rickets  is  primarily  due  to  improper  food  or  fced- 
ingt  ami  se<?ondarily  to  bad  surroundings,  it  may  be  prevented  by  the 
observance  of  proper  rules  of  feeding  as  laid  down  elsewhere,  and  by  re- 
noving  children  from  their  faulty  surroundings.  Es|>eeial  eare  should  be 
given  to  the  lat^r  children  of  a  family  where  the  earlier  ones  have  shown 
€Ten  the  mildest  symptoms  of  rickets,  as  the  predisposition  is  sure  to  in- 
cvMie  with  rjieh  successive  child. 
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Treatment — In  considering  tlie  treatment  of  rickets,  the  natural 
course  of  the  disease  ia  to  be  kept  in  mind,  viz.,  that  active  Bjmptonia 
frequently  continue  only  until  the  tenth  or  twelfth,  rarely  longer  than  thd 
eighteenth  month,  and  that  after  this  time  the  patient  suffers  more 
from  the  results  of  the  diseiise  than  from  the  disease  itself.  The  most 
important  period  for  treatmtuit,  therefore,  and  the  one  in  which  it  is 
most  effective,  is  from  the  sixth  to  the  fifteenth  month.  The  earlier 
the  treatment  is  begun  the  better  will  be  its  results.  Constitutional  treat- 
ment after  the  fifteen tli  or  eighteenth  month,  has  very  little  effect  upon 
the  disciise,  for  by  this  time  most  of  tlie  harm  has  been  done.  Tiie  courae 
of  the  disease  when  untreated  is  toward  spontaneous  recovery,  from  the 
chan<j[es  in  diet  and  life  which  are  usually  made  when  children  have 
reached  the- latter  half  of  the  second  year.  Most  of  the  cases  seen  in 
private  practice  are  of  a  mild  type  and  recover  without  special  tivat^ 
ment,  often  no  diagnosis  being  m^itle  until  later  in  life,  when  the  boQj 
defurmities  or  stunted  growth  indicate  the  previous  existence  of  ricketa 
The  first  step  in  treatment  is  to  remove  the  cause,  and  is  therefore  to  be  ■ 
directed  to  the  diet  and  hygiene  of  the  patient  The  results  will  depend 
upon  how  completely  tliese  causes  can  be  removed. 

Diet, — Carbohydrates,  including  sugars,  proprietary  infant*foods»  and 
all  farinaceous  substances,  should  he  reduced  to  the  minimum,  and  in 
some  cases  prohibited.  So  far  as  possible  the  diet  should  consist  of 
nitrogenous  food  and  fats,  especially  milk,  cream,  eggs,  red  meat  and 
fresh  fruit.  These  articles  are  to  be  given  according  to  the  rules  laid 
down  in  the  chapters  on  Infant  Feeding,  In  addition,  cod-liver  oil — 
which  in  these  eaaee  may  be  consiilered  quite  as  much  a  food  as  a  medi- 
cine— should  be  administered  as  soon  as  the  stomach  will  tolerate  it 

Hygiene. — This  is  the  most  ditiicult  part  of  the  treatment  In  largo 
cities  it  is  almost  impossible  to  secure  for  rachitic  patients  the  surround- 
ings they  require.  Whenever  possible,  such  children  should  be  sent  to  the 
country ;  but  where  this  is  out  of  the  question,  much  may  be  aeoom- 
pUshed  by  frequent  excursions  upon  the  water  or  into  the  country,  by 
keeping  children  as  much  as  possible  in  the  parks  and  open  squares  of  the 
city,  and  securing  plenty  of  fresh  air  in  sleeping  rooms.  Mothers  are 
often  very  much  afraid  of  fresh  air,  on  account  of  the  tendency  of  theee 
childrcTi  to  take  cold.  If  cold  sponge-baths  are  given  every  mornings 
much  am  be  done  to  lessen  this  susceptibility.  Sunshine,  though  diffi- 
cult to  obtain  in  large  cities,  is  a  most  efficient  therapeutic  agent  The 
eitablishment  of  suburban  hospitals  and  homes  for  these  cases  woold  do 
more  Uian  anything  else  to  lessen  the  mortality  from  rickets. 

In  a  dieiNiae  which  tends  so  uniforndy  to  recovery  when  causal  condi- 
tions are  removed,  it  is  difficult  to  estimate  the  real  value  of  medicinal 
trmtment  No  one  thinks  of  relying  upon  drugs  alone  in  the  treatment 
of  rickets,  aad  where  they  are  used  in  conjanctioii  with  other  means  it 
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n  illogical  to  attribute  all  the  improvement  to  the  drugs  employed. 
Those  mo8t  used  are  cod-liver  oil^  phosphorus^  and  various  prepara- 
tions of  lime.  Regarding  the  value  of  cod-liver  oil,  there  can  be  no 
question.  While  it  can  not  be  ranked  as  a  specific  in  rickets,  it  should 
be  given  in  every  case  unless  contra-indicated  by  the  condition  of  the 
stomach,  except  possibly  during  very  hot  summer  weather.  Phosphorus 
has  been  popularized  in  the  treatment  of  rickets  by  Kassowitz,  who 
regards  it  as  a  specific  for  the  disease.  I  have  been  unable  to  satisfy 
myself,  after  several  years^  trial,  that  in  the  great  majority  of  the  cases 
it  had  any  decided  influence  upon  the  course  of  the  disease.  The  best 
leenlts  from  phosphorus  are  obtained  in  the  early  cases,  where  there  are 
cnmio-tabes  and  marked  nervous  symptoms.  But  even  here  I  have  not 
seen  the  striking  benefit  reported  by  others.  In  the  later  stages  of  rick- 
ets, it  has  been  difficult  to  see  any  special  result  from  its  use.  Phos- 
phoros  may  be  administered  either  in  the  form  of  the  officinal  oil  of 
phosphorus  diluted  with  olive  oil,  or  as  Thompson's  solution.  The  dose 
18  gr.  yIy  three  times  a  day,  given  after  meals ;  it  should  be  continued 
for  several  months.  In  such  doses  I  have  never  seen  it  cause  unpleasant 
symptoms. 

The  absence  of  lime  in  rachitic  bones  has  led  to  the  use  of  various 
preparations  of  lime  as  remedies.  Those  most  employed  are  the  phos- 
phate, the  lactophosphate,  and  the  hypophosphite.  While  these  maj  be 
beneficial  as  tonics,  they  are  not  in  any  sense  to  be  classed  as  specifics.  It 
is  probable  that  when  lime  is  given  in  excess  of  the  amount  furnished  by 
ordinary  breast-milk  or  cow's  milk,  this  excess  passes  through  the  bowels 
nnabeorbed.  Arsenic  and  iron  are  valuable  in  the  treatment  of  rickets, 
the  special  indication  for  their  use  being  the  presence  of  marked  ansemia. 
Profuse  sweating  may  be  relieved  by  small  doses  of  atropine — i.  e.,  gr. 
^,  three  or  four  times  a  day,  to  a  child  of  six  months. 

TVeaiment  of  the  rachitic  deformities. — The  deformities  of  the  chest 
are  less  amenable  to  treatment  than  most  of  the  others.  After  the  third 
year  something  can  be  done  by  gymnastics  to  develop  the  chest  muscles 
and  to  increase  the  pulmonary  expansion.  The  employment  of  the  pneu- 
matic cabinet,  in  which  it  is  sought  to  overcome  these  deformities  by  the 
use  of  rarefied  air,  has  never  been  given  the  trial  which  it  deserves.  From 
the  very  meagre  reports  published,  this  appears  to  be  of  considerable  value. 

The  deformity  of  the  spine  (kyphosis)  may  usually  be  overcome  by 
postural  treatment  The  patient  should  lie  upon  a  hard  bed  ;  no  pillow 
should  be  allowed  under  the  head,  but  in  severe  cases  one  should  be 
placed  beneath  the  back,  so  that  the  head  and  buttocks  are  slightly  lower 
than  the  lumbar  spine.  While  sitting,  the  shoulders  should  be  kept  back 
and  the  trunk  supported.  For  a  few  minutes  each  day  the  child  should 
be  placed  upon  the  face,  and  the  deformity  overcome  by  raising  the  but- 
tocks while  pressure  is  made  upon  the  spine.  In  severe  cases,  an  apparatus 
10 
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for  giving  spinal  support,  either  by  a  steel  brace  or  a  plaster*of-Parii 
jacket,  may  be  worn  a  few  hours  each  day  when  the  child  is  sitting  apw 
Other  means  should  be  employed,  especially  friction  and  massage,  to  I 
develop  the  spina!  muscles. 

In  very  many  cases  slight  deformities  of  the  extremities  are  antgromi 
when  the  general  treatment  can  be  properly  carried  out.  Where  theBO 
exists  the  physician  should  take  the  curve  of  the  limbs  by  seating  the 


Fio.  51.— Traomg,  fthowing  the  curve  in  a  case  ofbow-Icga. 

child  Upon  a  flat  surface  and  tracing  their  outline  with  a  pencil  held  per- 
pendicularly (see  Fig.  51 ).  A  fresh  tracing  should  be  taken  once  a  month* 
If  the  deformity  is  not  very  great  and  no  increase  takes  place,  it  is  aafo 
to  continne  with  general  treatment  only.  If  the  deformity  is  marked  or 
if  it  increoaed  in  spite  of  the  constitutional  treatment,  braces  should  be 
applied.  Something  may  be  done  toward  straightening  the  bones  by 
intelligent  manipulation.  Walking  should  be  disconraged  until  the  bones 
are  quite  firm.  Friction  of  the  t»xtremitie&,  and  even  the  use  of  electricity, 
will  do  very  much  to  tnore«se  muscular  development    The  habit  of  sitting 
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cross-legged — a  very  common  one  in  rachitic  children — should  be  pre- 
vented^ and  in  fact  any  other  habitual  posture^  on  account  of  the  danger 
of  increasing  certain  deformities.  But  little  is  to  be  expected  from  the 
use  of  apparatus  for  the  correction  of  rachitic  deformities  after  the  child 
is  two  and  a  half  years  old ;  since  at  this  time^  and  often  even  at  two 
years^  the  bones  are  so  firm  that  no  amount  of  pressure  from  a  steel 
brace  will  have  any  effect. 

Without  going  fully  into  the  question  of  the  surgical -treatment  of 
rachitic  deformities,  for  which  the  reader  is  referred  to  text-books  of 
general  and  orthopaedic  surgery,  I  will  only  state  that  osteotomy  seems 
to  me  to  offer  decided  advantages  over  the  other  means  of  treating  severe 
deformities.  A  vast  amount  of  time  and  patience  is  wasted  in  the  vain 
attempt  to  overcome  very  marked  deformities  by  apparatus.  The  best  ^ 
results  in  osteotomy  are  obtained  when  the  operation  is  delayed  until  the 
fourth  or  fifth  year,  by  which  time  the  bones  are  sufiBciently  firm  and 
solid.  Operations  in  the  second  year  are  generally  unsatisfactory,  and 
those  in  the  third  year  often  so,  because  of  the  bending  of  the  bones 
which  takes  place  subsequently.  The  deformities  which  require  opera- 
tion are  bow-legs  and  knock-knees,  less  frequently  the  curvatures  of  the 
femur  or  of  the  bones  of  the  forearm. 


DISEASES  OF  THE  LIPS,   TONGUE,  AND  MOUTH, 
MALFORMATIONa 

Iiritip.^ — This  is  one  of  the  most  frequent  congenital  deformities. 

by  an  incomplete  fnsion  of  the  central  process  with  one  or 

t  of  tbe  lateml  procesees  from  which  the  upper  half  of  the  face  is  de* 

This  deformity  may  be  single  or  double;  the  fissure  is  never  in 

lilt  ■Mdtan  line,  but  usually  just  beneath  the  centre  of  the  nostril.    There 

WM  bt  ainiplj  fk  slight  indentation  in  the  lip«  or  the  Assure  may  extend  to 

ttMMtlriL     Both  single  and  double  harelip— more  frequently  the  latter — 

mmj  bt  compUoated  by  fissure  of  the  palate*     Double  harelip  is  usnally 

necompwi^  by  %  fissure  between  the  intermaxillary  and   the  snperior 

■uixtlUrv  boM  of  eaoh  side. 

(Ml  Pilatt. — This  is  second  in  frequency  to  harelip*  It  may  inrolte 
ttM  trft  palate  only,  or  the  fissure  may  extend  into  the  hard  palate,  pro- 
jlMstnt  ^  ^'*^*>  K**P  ^^  ^^^  ^^^^  ^^  ^^®  mouth.  The  most  frequent  form 
ii  thai  iti  which  only  the  soft  palate  is  affected. 

|Ptor  lh«  surgical  treatment  of  both  these  deformities  the  reader  is  i»- 
l^fid  In  lext* books  upon  surgery.  As  to  the  time  of  operation,  in  catea 
o(  bai^ip  it  \^  wiaost  to  defer  interference  until  the  child  is  well  started  in 
Hi  ffOWth— usually  the  second  mouth — and  in  cleft  palate  during  the 
ivcrad  ywt*  The  iiicdioal  treatment  of  these  cases  consists  in  the  care 
nf  |b««  u\outh  and  in  thi^  nutrition  of  tlie  patient  The  mouth  in  all  cases 
IMH»t  Ih^  kept  iicrupulously  clean,  but  the  greatest  care  is  necessary  not 
{w  Uijitn:  the  epithelium,  A  camers-hair  brush  and  plain  lukewarm 
waU^fi  or  a  weak  nlkaliue  solution,  are  to  be  recommended.  Both  these 
i|i^h*iiultie**  lire  excts^lingly  likely  to  be  complicated  by  thrush.  This  is 
a  ttM*ou*  nuuiat-f^  to  the  nuccess  of  any  operation,  and  even  to  the  life  of 
IW  |*««<i**nt  'I'l*^'  nutrition  is  always  a  matter  of  much  difficulty,  and  a 
^^,^..  t ,,....  tHUulH^r  of  ihese  eases  die  of  inanition  or  marasmus.  In  casea 
^^j  if  tin*  tis!«ure  is  so  great  as  to  interfere  with  nursing,  the  child 

IHILV  iH»  ft*il  with  a  !«poon  or  a  medicine  dropper  until  the  operation 
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can  be  done.  In  cleft  palate  there  may  be  attached  to  the  rubber  nipple 
of  the  nnrsing  bottle  a  flap  of  thin  slieet  rubber  in  such  a  way  tliat  it 
doees  the  fissure  in  the  mouth  when  once  the  nipple  is  in  place.  Thia 
flap  ehould  be  shapeii  like  a  leaf,  one  extreniity  being  sewed  to  the  neck 
of  the  rubber  nipple  and  the  other  end  left  free.  In  many  cases,  both 
before  and  immediately  after  operation,  gavage  (f*age  *M)  may  be  resorted 
to  with  the  greatest  benefit  and  with  very  little  inconvenience. 

Congenital  Hypertrophy  of  the  Tongue.— This  is  usually  due  to  disease 
of  the  lymphatics,  and  ia  to  be  regarded  as  a  lymphangioma.  In  a  few 
cases  hypertrophy  of  the  muscular  fibres  has  been  present  The  tongue 
may  reach  an  enormous  size,  so  that  it  is  impossible  for  it  to  be  contained 
within  the  cavity  of  the  mouth,  and  it  may  thus  interfere  with  nnrsing, 
deglutition,  and  even  with  respiration.  The  treatment  is  surgical.  Cases 
like  the  above  are  to  be  distinguished  from  those  of  enlargement  of  the 
tongne  seen  in  sporadic  cretinism.  In  thia  disease  the  tongue  is  consider- 
ably enlarged  and  may  protrude  slightly  from  the  mouth,  but  it  is  rarely, 
if  ever,  large  enough  to  cause  other  symptoms.  It  diminishes  notably 
under  treatment  with  the  thyroid  extract. 

Bifid  Tongue. — These  cases  are  extremely  rare.  Brothers  has  reported 
to  the  New  York  Pathological  Society  a  case  of  cleft  tongue  in  a  child  of 
one  month.     There  was,  in  addition,  a  fissure  of  the  soft  palate. 

Tongne-Tie. — This  deformity  is  due  to  such  a  shortening  of  the  frenum 
that  it  is  impossible  to  protrnde  the  tongue  to  a  normal  extent  It 
differs  considerably  in  degree  in  different  cases.  In  some,  the  tongue 
can  not  be  advanced  beyond  the  gums.  Tongue-tie  may  interfere  with 
articulation,  and  even  with  sucking.  The  treatment  consists  in  liberating 
the  tongue  by  dividing  the  frenum  with  scissors  and  completing  the  oper- 
ation with  the  finger  nail.  This  should  be  done  in  every  case  unless  the 
child  is  a  bleeder.  In  many  cases  the  mother  may  think  the  tongne  tied 
when  the  frenum  is  of  normal  length, 

BiM  Uynla. — This  is  not  very  uncommon.  It  usually  occurs  in  con- 
nection with  cleft  palate,  but  is  occasionally  seen  when  there  is  no  other 
deformity  present  It  may  be  complete  or  partial,  and  it  does  not  of  itself 
reqtiiie  treatment 

DISEASES   OF  THE  LIPS. 

Herpctw — Uerpea  labial  is  is  an  exceedingly  common  affection  in  chil- 
dren, occurring  in  acute  febrile  diseases,  particularly  pneumonia,  and 
eometinies  alone.  It  is  the  familiar  "  fever  sore '*  or  " cold  sore''  of  do- 
mmtio  medicine.  The  appearance  is  similar  to  herpes  in  other  parts  of 
lllfibody.  There  is  first  a  group  of  vesicles,  then  rupture  and  the  forma- 
tioii  of  cnista.  It  is  often  quite  difficult  to  cure  on  account  of  the  dispo- 
tttion  of  children  to  pick  the  lip  with  the  fingers.  Although  it  heals  with- 
oot  treatment,  recovery  ia  facilitated  by  the  use  of  some  antiseptic  lotion, 
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,  folkmd  hj  a  dusting  powder  of  zinc  oxide  and 

'.  is  genomllj  more  successful  than  the  use  of 

hooM  weta  Quttens  at  night,  to  prevent 

-Wi  is  as  exceedingly  common  condition,  and 
Tht  fcsmilion  border  is  dij  and  rough,  and 
ismna.  These  are  usually  Been  at  the  angles  of 
Bibui  luK.  When  severe  they  are  exceedingly 
I  aic  Ike  eaitse  of  Teij  great  discomfort^  esp)ecial- 
^  in  tikfr  fvli  wmamL  Tka  ISfm  abaiald  be  covered  at  night  hy  simple  oint- 
VBMW  ^i'  tiia  ahsoll  ha  mmi  as  miidi  as  possible  during  the  day. 
Vhivt  4Kfi  fisBiRS  hmm,  tfccy  dmiild  be  toudied  with  burnt  alum,  or 
viik tta  aafii  itidc  «l  mtamtm  af  aSter.  Syphilitic  fisgures  are  considered 
vaOi  Ife  ^rmptims  ^  that  ^ease. 

BsiUcha  (Ti^encli,  ^sfUdUr  ^  is  iitk). — ^This  name  was  first  given  by 
LsMMisIn^  in  1886^  to  a  fooa  of  vleefmtmi  oocnrnng  usually  at  the  angle 
of  the  Bontli.  It  begma  in  moat  eaaas  as  a  small  fiesure,  which,  by  con* 
ataBt  licking  and  irritation,  to  whidi  there  is  nsually  added  infection, 
may  prodnce  an  intractable  nicer  of  eonsiderable  size.  It  often  resembles 
the  nmcmis  pateh  of  bereditair  syphilis.  The  ulcer  is  of  a  grayish  colour, 
is  qaite  painfnl,  and  is  assodated  with  considerable  swelling  of  the  lip. 
11  lsst£^  from  two  to  fonr  weeks.  The  treatment  is  the  same  as  in  simple 
fisswe — ^vix,  the  use  of  hnmt  ahim  or  nitrate  of  silver^  and  covering  the 
part  with  bismnth  or  o»da  of  sine. 

DISEASES  OF  THB  TOXGITB. 

lyithdial  ThsfiSMtiaa — This  is  a  disease  of  the  lingual  epithe- 
ttnni,  whkh  is  charaetma»d  by  the  appearance  upon  the  dorsum  or  mar- 
gin of  the  lonpsa)  of  cticnlan  elliptical,  or  crescentic  red  patches,  with 
giay  mai|Kns  whkh  aie  slightly  elevated.  It  is  sometimes  improperly 
oalleil  pc^riaisis  of  the  toaigne.     It  is  quite  a  common  condition. 

The  begtM^iliS  ^  ^  dissase  is  not  often  ^en.  It  is  stated  first  to 
ap|>r«r  «$  ^  whit^^  or  gray  patch,  like  thickening  of  the  epithelium.  The»e 
Mitc'ht!*^  enlarge  quite  rapidly,  and  ar^  followed  by  detachment  of  the 
e(^thelium  and  the  formation  of  bright  red  areas,  which  are  the  parts 
«|«Mded  of  epitheltnm.  As  nsually  seen,  there  exists  upon  the  tongue 
fltun  two  to  luilf  a  dosen  of  these  red  patches  surrounded  by  a  gray  bor- 
iler*  whii^*  i«  about  one  twelfth  of  an  inch  wide,  and  slightly  elevated.  The 
outline  of  the  jmtdi  is  nca  r*  scentic  ( see  Fig.  52 )     From  day 

to  4lMy  th^*  wmfiguintion  i»t  -  changes;  the  gray  lines  advance 

mtoai  the  tongue  from  side  to  side,  or  from  base  to  tip,  disappearing  as 
tb^v  re^^'h  the  border  or  the  extremity.  They  are  followed  by  the  red 
|w(ctH'«^  and  as  ih^  oM  ones  fade  away  new  ones  form  and  run  the  same 
ixnifP^^    The  white  border  seems  to  be  made  up  entirely  of  epitheliunL 
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The  red  patches  ate  of  a  bright  cnlniir  nearest  the  border,  gradually 
ilhading  off  into  the  normal  colour  of  the  tongue.  Ouly  the  epithelium  is 
^involred,  the  deeper  structures  being  unaffected.  The  duration  of  the 
Idis^eaee  is  indefinite;  it  usually  lasts  for  months,  and  often  for  years. 
F'Guinon  reports  several  cases  whieh  recovered  during  an  intert^^urrent 
ittaek  of  measles  or  scarlet  fe^er. 

The  cause  is  unknown.  The  condition  occurs  rather  more  frequently 
females  than  in  males,  and  Guhlor  has  reported  an  instance  of  several 
a  embers  of  the  same  family  being  affected. 
lost  of  the  cases  are  seen  in  infancy  and 
rljr  childhood.  The  condition  has  been 
iiought  to  de[H?nd  upon  nearly  every  disease 
Elf  this  period.  Parrot  believed  that  it  was 
always  syphilitic,  but  this  ?iew  has  been 
lectnally  disproved  by  subsequent  observa- 
oiL  The  disease  is  not  accompanied  by 
in,  Baltvation^  or  by  other  symptoms  of 
>iiiatitis,  and  it  is  of  little  practical  impor- 
ace.  Its  symptoms  are  so  characteristic 
liat  it  can  hardly  be  mistaken  for  any  other 
Dndition.     Treatment  is  nnnecessary. 

Two  other  forms  of  epithelial  desquama- 

ion  have  been  observed,  both  much  more 

than  that  described.     In  one  of  these 

le  red  denuded  portion  occupies  the  margin  of  the  tongue,  while  the 

Dfitre  is  gray  or  white ;  the  irregular  wav}"  outline  which  separates  the  two 

strongly  an  outline  map,  and  the  condition  is  sometimes  called 

be  *•  geographical  tongue/*     In  another  variety  nearly  the  whole  organ 

ay  be  uniformly  red,  from  loss  of  the  epithelium,  there  being  no  borders 

^ift  patches.     Both  these  varieties  are  of  much  shorter  duration  than  the 

more  common  form,  usually  lasting  only  a  few  weeks.* 

Glosiitia. — Inflammation  of  the  tongue  is  not  very  common  in  chil- 

en.    It  is  usually  of  traumatic  origin.    The  injury  may  be  due  to  biting 

be  tongue  in  a  fall  or  in  an  epileptic  seizure.     Glossitis  is  sometimes 

Kcited  by  the  irritation  of  a  sharp  tooth,  causing  a  wound  which  may  be 

avenue  of  infection ;  or  it  may  result  from  taking  into  the  mouth 

itant  or  caustic  poisons.     In  a  small  number  of  cases  no  cause  can  be 

Dand.     The  symptoms  are  marked  swelling  of  the  tongue,  so  that  it  may 

tide  from  the  mouth  j  and  it  may  even  be  so  great  as  to  cause  se- 

fere  dyspncea.     There  are  also  profuse  salivation,  difficulty  in  swallowing 


V 


Fio.59. — EpitheiiiiL  de^c^uairiAtioD 
of  tJic  toDguc.     (Otiinoa) 


^  Pbr  a  toller  description  and  literature  of  the  gabject»  see  Guinon,  Rerue  Men* 
Hftladies  de  rfinfnnce,  1887,  p.  885;  and  Gautier,  Rerue  M^dicale  de  la 
October  and  November,  1881, 
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and  in  articulation,  and  often  considerable  local  pain.  There  may  be 
a  rise  of  temperature  to  102^  or  103°  F.  The  treatment  eon^sist*  in 
the  use  of  lluid  food,  wliieh  iu  severe  cases  may  be  introduced  through 
the  nose  by  means  of  a  catheter.  Ice  may  be  used  externally,  or,  ^ 
better  still,  pieces  of  ice  should  bo  kept  in  the  mouth  continually.  If 
there  is  obstruction  to  respiration,  and  iu  all  severe  cases,  scarifica- 
tion should  he  done  on  the  dorsum  of  the  tongue  along  the  side  of  the  \ 
raph^. 

The  acute  swelling  of  the  tongue  and  lips  occurring  in  some  cases  of  I 
urticaria  may  be  mentioned  in  this  connection.  This  is  a  rare  condi-  ( 
tion  in  children,  but  it  may  develop  rapidly  and  to  such  a  degree  as  to  < 
cause  alarniing  symptoms.  The  treatment  consists  in  the  use  of  ice  | 
locally,  free  purgation  by  salines,  and  in  extreme  cases  needle  puno- 1 
tures  to  relieve  the  ledenm. 

Tongue-swallowing,^ — ^Tliis  term  is  used  to  describe  a  rare  condition 
seen  in  infants,  in  whicli  the  tongue  is  turned  backward  into  the  pharynx^ J 
so  as  to  obstruL't  respiration.    It  may  be  drawn  quite  into  the  a?sophagiia»T 
Several  marked  cases  have  been  collected  by  Hennig.*     While  most  fre- 
quently occurring  with  paroxysms  of  pertussis,  tongue-swallowing  has 
been  seen  in  otber  diseases.    This  should  not  be  forgotten  as  one  of  the ' 
explanations  of  sudden  asphyxia  in  a  young  infant.     The  conditions 
necessary  to  its  production  are  a  somewhat  relaxed  organ  or  a  long, 
frenuni.    In  none  of  the  fatal  cases  reported,  however,  had  the  f renum  i 
been  divided.    In  some  weak  infants,  falling  back  of  the  tongue,  so  that 
its  base  partly  covers  the  epiglottis,  produces  asphyxia,  precisely  as  it 
occurs  in  adult  life  under  full  aujKsthesia.    The  recognition  of  the  con- 
dition is  a  very  easy  one,  and  its  treatment  is  to  relieve  the  obstruction! 
by  drawing  the  tongue  forward  by  the  finger  or  forceps. 

nicer  of  the  Frenrnm.^ — The  friction  against  the  sharp  edges  of  the  I 
lower  central  incisors  frequently  causes  an  ulcer  of  the  f renum  in  in-j 
fants.     I  have  never  seen  it  in  older  children.     It  usually  occuw  in 
pertussis,  but  is  seen  in  other  conditions.    In  some  it  appears  to  be  pro-  j 
duced  by  friction  of  the  teeth  during  nursing  from  the  breast  or  bottle. 
It  is  more  often  seen  in  children  who  arc  delicate  or  cachectic  than  inj 
those  who  are  healthy  and  well  nourished.    The  ulcer  may  be  confined 
to  the  frcnum,  or  it  may  extend  quite  deeply  into  the  tongue.     It  is 
usually  about  one  fourth  uf  an  inch  in  diameter,  and  of  a  yellowish-gray  j 
colour.     When  not  readily  cured  by  touching  with  alum  or  nitrate  of] 
silver,  the  child  may  be  fed  by  gavage  for  several  days,  or  the  teeth  may 
be  covered  by  a  bit  of  absorbent  cotton. 
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ALVEOLAR  ABSCESS. 

This  is  common  in  children,  e8{>ecial!y  among  the  class  of  hospital  and 

Bpensary  patients,  in  whom  little  or  no  attention  18  given  to  the  cure  of 

lie  t€eth*    It  causes  seyere  pain  and  acute  swelling,  which  may  be  limited 

lo  the  gum,  or  it  may  involve  to  a  considerable  extent  the  periosteum  of 

the  jaw,  and  even  cause  swelling  of  the  whole  side  of  the  face.     If  there 

is  retention  of  pus,  there  may  be  tjnite  severe  constitutional  symiitoms, 

Bueh  as  a  chill  and  high  temperature ;  but  in  most  of  the  cases  these  are 

wanting.    The  abeoess  usnally  opens  spontaneously  into  the  mouth,  but  it 

may  open  externally  if  the  molar  teeth  are  the  ones  affected.     It  may 

even  lead  to  necrosis  of  the  jaw»     If  its  site  is  the  upper  jaw,  the  pus  may 

find  its  way  into  the  nasal  cavity  or  into  the  maxillary  sinus. 

^^      The  treatment  is,  in  the  first  place,  prophylactic.    This  requires  atten- 

^■bn  to  the  teeth  to  prevent  decay,  and  the  removal  of  old  carious  fangs, 

^Krhich  are  a  constant  menace  to  the  health  of  the  child  in  more  ways  than 

^BEie.     The  free  use  of  the  toothbrush  and  some  antiseptic  month- wash 

^^pill,  in  the  great  majority  of  cases,  prevent  the  occurrence  of  this  disease, 

^^p  is  important  that  the  abscess  be  opened  early  and  free  drainage  secured. 

^Bf  there  is  a  carious  tooth  it  should  be  drawn. 
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The  place  of  dentition  as  an  etiological  factor  in  the  diseases  of  infancy 

IS  one  which  has  given  rise  to  much  discussion.     From  a  very  early  period 

^■Hie  Tiew  has  descended,  that  a  large  number  of  the  diseases  occurring  be- 
^■ireen  the  ages  of  six  months  and  two  years  are  due  to  difficult  dentition. 
^BTba  list  of  sneh  diseases  is  a  long  one,  but  year  by  year  it  has  been  short- 
^■Ified  as  one  after  another  has  been  shown  to  depend  upon  other  causes, 
^'^enlition  being  only  a  coincidence. 

At  the  present  time  many  good  observers  deny  that  dentition  is  ever  a 
CMuae  of  symptoms  in  children  ;  some  even  going  so  far  as  to  say  that  the 
growth  of  the  teeth  causes  no  more  symptoms  tlian  the  growth  of  the 
hair.  Without  doubt  the  usual  mistjike  made  in  practice  is  in  overkwking 
Miioot  disease  of  the  brain,  kidneys,  lungs,  stomach,  an«l  intos tines,  because 
of  the  firm  belief  that  the  child  was  "only  teething.-*  The  physician  who 
starts  ont  with  the  idea  that  in  infancy  dentition  may  produce  all  symp- 
tnnii;  iLsually  gets  no  further  than  this  in  his  t'tiologicftl  investigations. 
Although  I  strongly  iK^lieve  that  the  importance  of  dentition  as  an  etio- 
logical factor  in  disease  has  been  in  the  past  greatly  exaggerated,  and 
although  I  once  held  the  opinion  that  simple  dentition  never  produced 
symptoms,  I  have  been  compelled  by  clinical  ohserv^ations  to  change  my 
opimoD  upon  this  subject;  and  I  am  now  willing  to  admit  that,  particn- 
leriy  in  delicate,  highly  nervous  children,  dentition  may  produce  many 
teSex  symptoms,  some  even  of  quite  an  alarming  character. 
20 
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Speaking  from  general  impressions,  not  from  statistics,  I  should  say 
that  in  my  experience  about  one  half  of  the  healthy  children  cut  their 
teeth  without  any  visible  symptoms,  local  or  general ;  in  the  remainder 
some  disturbance  is  usually  seen,  and  though  in  most  cases  it  is  slight 
and  of  short  duration,  it  may  last  for  several  days  or  even  a  week.  The 
symptoms  most  commonly  seen  are  disturbed  sleep,  or  wakefulness  at 
night  and  fretfulness  by  day,  so  that  children  often  sleep  only  one  half 
the  usual  time.  There  is  loss  of  appetite,  and  much  less  food  than  usual 
is  taken.  There  is  often,  but  not  always,  an. increase  in  the  salivary 
secretion,  a  slight  amount  of  catarrhal  stomatitis,  and  a  constant  dispo- 
sition on  the  part  of  the  child  to  stufiF  the  fingers  into  the  mouth.  The 
bowels  are  often  constipated  or  there  may  be  slight  diarrhoea.  The  ther- 
mometer may  show  a  slight  elevation  of  temperature  to  100°  to  101  -5® 
F.  The  weight  may  remain  stationary  for  a  week  or  two,  and  there  may 
even  be  a  loss  of  a  few  ounces.  The  duration  of  these  symptoms  in  most 
cases  is  but  a  few  days,  and  they  require  no  special  treatment.  If  the 
food  is  forced  beyond  the  child*s  inclination,  attacks  of  indigestion  with 
vomiting  and  diarrhoea  are  easily  excited. 

Symptoms  more  severe  than  the  above  are  rare  in  healthy  children, 
but  are  not  infrequent  in  those  who  are  delicate  or  rachitic.  In  such 
susceptible  children,  even  so  slight  a  thing  as  dentition  may  be  the  cause, 
or  at  least  the  exciting  cause,  of  quite  serious  symptoms.  Often  there 
is  some  other  factor  in  the  case,  such  as  bad  feeding  or  feeble  digestion. 
In  delicate  or  rachitic  children  there  may  be  seen  the  symptoms  already 
mentioned  as  occurring  in  healthy  infants,  but  in  greater  severity;  and 
in  addition  there  may  be  severe  attacks  of  acute  indigestion.  Occasion- 
ally there  is  an  elevation  of  temperature  to  102°  or  103°  F.,  lasting  usu- 
ally only  two  or  three  days,  and  accompanied  by  no  symptoms  except 
almost  complete  anorexia.  Convulsions  which  could  fairly  be  attributed 
to  dentition  I  have  seen  but  once;  they  are  more  apt  to  occur  in  rachitic 
children.  There  are  certain  cases  of  eczema  in  which  the  symptoms 
undergo  a  distinct  exacerbation  with  the  eruption  of  each  group  of 
teeth.  As  regards  almost  all  the  other  diseases  which  are  commonly 
attributed  to  dentition,  I  believe  that  it  is  a  delusion  to  trace  them  to 
this  cause. 

The  physician  should  watch  a  child  carefully,  and  examine  it  fre- 
quently, to  be  sure  that  he  is  not  overlooking  some  serious  local  or  con- 
stitutional disease  before  he  allows  himself  to  make  the  diagnosis  of 
difficult  dentition.  Probably  in  ninety-five  per  cent  of  the  cases  in  which 
symptoms  are  present,  they  are  due  to  some  cause  other  than  denti- 
tion. When,  however,  symptoms  such  as  any  of  those  mentioned  disap- 
pear immediately  when  the  teeth  come  through,  and  when  we  see  them 
repeated  four  or  five  times  in  the  same  child  with  the  eruption  of  each 
group  of  teeth,  and  accompanied  by  red  and  swollen  gums,  I  think  we 
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can  not  escape  the  conclusion  that  dentition  is  a  factor  in  their  pro- 
duction^ though  perhaps  not  the  only  one. 

In  the  treatment  of  this  condition  drugs  occupy  but  a  small  place.  It 
should  be  remembered  that  infants  are  at  this  time  in  a  peculiarly  sus- 
ceptible condition  as  regards  the  digestive  tracts  and  attacks  of  indiges- 
tion, and  even  severe  diarrhoea,  are  readily  excited  from  slight  causes, 
especially  from  overfeeding.  Special  care  should  be  exercised  in  this 
respect.  The  strength  of  the  food  should  be  reduced,  as  well  as  the 
amount  given.  The  poor  appetite  indicates  a  feeble  digestion,  which 
should  not  be  overtaxed.  As  attacks  of  bronchitis  and  acute  nasal  ca- 
tarrh are  readily  induced,  even  slight  exposure  should  be  guarded 
against.  The  nervous  symptoms,  when  severe,  may  be  relieved  by  the 
use  of  moderate  doses  of  the  bromides  and  phenacetine,  better  than  by 
opiates.  All  soothing  syrups  should  be  discountenanced.  All  the  vari- 
ous devices  for  making  dentition  easy  are  a  delusion.  In  a  small  num- 
ber of  cases  lancing  the  gums  is  of  decided  value.  I  have  myself  seen 
marked  and  undoubted  relief  given  by  it.  This  is  likely  to  be  the  case 
where  the  gums  are  tense,  swollen,  and  very  red,  with  the  teeth  just 
beneath  the  mucous  membrane.  To  press  a  tooth  through  the  gum  by 
simply  rubbing  gently  with  the  finger  covered  with  sterile  gauze  is  fre- 
quently much  more  effective  than  an  incision.  It  is  seldom,  however, 
that  the  relief  expected  is  seen  from  any  of  these  measures. 

CATARRHAL  STOMATITIS. 

This  is  characterized  by  redness  and  swelling  of  the  mucous  mem- 
brane, and  by  increased  secretion  of  the  salivary  and  the  muciparous 
glands  of  the  mouth.  It  usually  involves  a  large  part  of  the  mucous 
membrane. 

'EUologj, — Catarrhal  stomatitis  may  result  from  traumatism.  This 
injury  may  be  mechanical,  or  due  to  heat  or  any  irritant  accidentally 
taken  into  the  mouth.  It  frequently  occurs  at  the  time  of  the  eruption 
of  a  tooth.  It  complicates  measles,  scarlet  fever,  diphtheria,  influenza, 
and  many  other  infectious  diseases.  In  these  cases,  and  in  many  others, 
the  disease  is  probably  due  to  direct  infection. 

Letions. — The  lesions  are  essentially  the  same  as  in  catarrhal  inflam- 
mations of  other  mucous  membranes.  There  are  congestion  with  des- 
quamation of  epithelial  cells,  and  sometimes  the  formation  of  superficial 
ulcers.  The  process  may  be  a  very  superficial  one,  or  it  may  extend  to 
the  submucous  tissue. 

Symptomi. — The  mucous  membrane  is  intensely  injected,  all  the 
capillaries  are  dilated,  and  small  haemorrhages  easily  excited.  The  mu- 
cous membrane  is  swollen,  this  being  most  apparent  over  the  gums  or 
about  the  teeth.  There  may  be  some  swelling  of  the  lips.  The  mouth 
seems  hot,  and  the  local  temperature  is  certainly  increased.   There  is  coq- 
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siderable  pain,  as  shown  by  f  retf  alness,  but  particularly  by  the  disinclination 
to  take  food :  infants,  though  evidently  hungry,  either  refusing  the  breast 
or  bottle  altogether,  or  dropping  it  after  a  few  moments.  The  increase  in 
secretion  is  sometimes  marked,  so  that  the  saliva  pours  from  the  month, 
irritating  the  lips  and  face  and  drenching  the  clothing.  In  other  cases 
the  saliva  is  swallowed.  On  close  inspection  there  may  be  seen  swelling 
of  the  muciparous  follicles,  and  even  the  formation  of  tiny  cysts  from  the 
accumulation  of  secretion  within  them  (Forchheimer).  The  tongue  is 
usually  coated,  the  edges  reddened,  and  the  papillae  prominent  In  febrile 
diseases,  such  as  typhoid,  etc.,  we  may  get  an  accumulation  of  dead  epi- 
thelium with  the  formation  of  cracks  and  fissures  of  the  tongue,  and  tiie 
lips  may  present  a  similar  condition.  The  neighbouring  lymphatic  glands 
are  slightly  enlarged  and  tender.  The  constitutional  symptoms  accom- 
panying simple  stomatitis  are  not  severe,  but  some  disturbance  is  almost 
always  present.  There  may  be  derangement  of  digestion  with  vomiting, 
and  even  a  mild  attack  of  diarrhoea.  In  the  majority  of  cases  the  disease 
runs  a  short  course,  recovery  taking  place  in  a  few  days  when  the  primary 
cause  is  removed.  In  very  delicate  children  it  may  be  prolonged,  and 
from  the  interference  with  nutrition  may  even  lead  to  serious  conse- 
quences. 

Treatment. — The  mouth  and  teeth  should  be  kept  clean.  Food  is 
more  acceptable  if  given  cold.  In  very  severe  cases,  where  food  is  refused, 
gavage  may  be  resorted  to  three  or  four  times  daily.  In  all  cases  children 
may  be  given  ice  to  suck.  This  is  refreshing,  both  on  account  of  the  cold 
and  from  the  relief  to  the  thirst.  The  mouth  should  be  kept  clean  with 
a  solution  of  boric  acid,  ten  grains  to  the  ounce,  or  an  alkaline  solution, 
such  as  Dobell's,  diluted  with  an  equal  amount  of  cold  boiled  water ;  or 
simply  water  may  be  used.  In  the  severe  forms,  where  there  is  much 
swelling  and  slight  catarrhal  ulceration,  astringents  are  required.  In  my 
experience  alum  is  the  best ;  this  may  be  applied  in  the  form  of  the  pow- 
dered burnt  alum  mixed  with  an  equal  amount  of  bismuth,  or  in  solution, 
ten  grains  to  the  ounce,  with  a  swab  or  brush.  Where  ulcers  are  dow 
in  healing  and  very  minfiil,  the  powdered  biu*nt  alum  may  be  applied 
directly.  <^^^'^~^  ^^^l^l"^^ 

HERPETIC  STOMATITIS. 
Synonyms :  Aphthous,  vesicular,  follicular  stomatitis. 

In  this  form  of  stomatitis  we  have  the  appearance  first  of  small 
yellowish-white  isolated  spots,  and  subsequently  the  formation  of  super- 
ficial ulcers.  These  ulcers  are  first  discrete,  but  may  coalesce  and  form 
others  of  considerable  size.  It  is  a  self-limited  disease,  usually  running 
its  course  in  from  five  days  to  two  weeks. 

Etiology. — Ver}'  little  is  as  yet  positively  known  regarding  the  cause 
of  herpetic  stomatitis.    It  is  not  common  in  the  first  year,  but  after  that 
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is  very  frequently  seen  throughout  cliildhood.  It  occurs  in  the  strong  as 
well  as  in  the  delicate.  It  is  often  associated  with  some  disturbance  of 
the  stomachy  and  occasionally  with  dentition.  I  have  adopted  the  term 
herpetic  because  the  condition  is  analogous  to  herpes  of  the  lips  and  face, 
the  difference  in  appearance  being  due  chiefly  to  location.  It  is  appar- 
ently caused  by  something  which  acts  upon  terminal  nerve  filaments. 

Lesions. — The  generally  accepted  opinion  is  that  there  is  first  a  vesi- 
cle, followed  by  a  death  of  epithelial  cells  covering  it,  and  then  a  super- 
iicial  ulcer.  The  white  appearance  is  due  to  the  fact  that  the  ulcers, 
being  on  a  mucous  membrane,  are  always  moist.  These  ulcers  may 
extend  superficially,  but  never  deeply;  they  heal  quickly  with  the  for- 
mation of  new  epithelial  cells,  leaving  no  cicatrices.  Herpetic  stoma- 
titis is  always  associated  with  more  or  less  catarrhal  inflammation. 

Symptoms,— The  disease  is  characterized  by  local  and  general  symp- 
toms. The  former  are  quite  indefinite — general  indisposition,  loss  of 
appetite,  aud  slight  fever.  The  local  symptoms  consist  in  the  develop- 
ment of  small,  shallow,  cireular  ulcers,  usually  coming  in  successive 
crops.  Wliile  most  frequent  at  the  border  of  the  tongue  and  the  inside 
of  the  lips,  they  may  be  found  upon  any  part  of  the  mucous  membrane 
of  the  mouth  or  the  pharvnx.    There  may  be  only  half  a  dozen  present, 

the  mouth  may  be  filled  with  them.     They  arc  first  of  a  yellowish 

r colour,  and  on  an  average  about  one-eighth  of  an  inch  in  diameter.    By 

the  coalescence  of  several  smaller  ones  there  may  form  patches  of  eon- 

Biderable  size,  sometimes  nearly  njvering  the  lips.    The  older  ulcers  are 

apt  to  have  a  dirty  grayish  colour,  and  in  places  may  look  not  unlike  a 

atheritic  membrane.  Tlie  smaller  ones  are  surrounded  by  a  red  areola, 
and  when  healing  the  margin  is  of  a  bright- red  colour.  Their  appear- 
ance is  often  more  like  that  of  an  exudation  upon  the  mucous  membrane 
than  an  excavation  into  it.  The  other  symptoms  are  much  the  same  as 
in  catarrhal  stomatitis,  but  usually  of  greater  severity.  Tlic  pain  is  par- 
ticularly intense,  it  being  often  ditficult  to  induce  children  to  take  any- 
thing in  the  form  of  food.  The  tongue  is  frequently  coated,  but  there  is 
never  the  foul  breath  of  ukferative  stomatitis.  The  duration  of  the  dis- 
ease is  from  one  to  two  weeks,  and,  if  the  child  is  in  good  condition,  com- 
plete recovery  takes  place  even  without  any  special  treatment.  In  badly 
nourished  children  the  disease  may  last  for  two  or  three  weeks;  relapses 
may  occur,  and  the  condition  may  interfere  very  seriously  with  the  child's 
nutrition. 

Treatment — This  is  the  same  as  in  catarrhal  stomatitis,  with  the 
addition  that  to  each  one  of  the  ulcers  finely  powdered  burnt  alum  should 
Ije  applied  with  a  camel's-hair  brush.  If  this  is  not  effective,  the  solid 
stick  of  nitrate  of  silver  may  be  used.  The  ulcers  will  usually  yield  rap- 
idly to  this  treatment.  In  my  experience,  drugs  given  with  the  purpose 
of  affecting  the  lesion  in  the  mouth  have  been  without  benefit. 
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ULCERATIVE  STOMATITI& 

Ulcerative  stomatitis  is  believed  to  occur  only  when  teeth  are  pres- 
ent. It  is  characterized  by  an  ulcerative  process,  beginning  at  the  junc- 
tion of  the  teeth  and  the  gum,  and  extending  along  the  teeth;  it  occa- 
sionally involves  other  parts  of  the  mouth,  but  never  spreads  beyond  the 
buccal  cavity. 

Etiology. — A  form  of  ulcerative  stomatitis  is  produced  by  certain 
metallic  poisons,  especially  mercury,  lead,  and  phosphorus ;  but  all  these 
are  now  rare.  Ulcerative  stomatitis  also  occurs  in  scurvy;  and  it  seems 
probable  that  an  allied  disturbance  of  nutrition,  with  spongy,  swollen 
gums,  precedes  some  other  forms  of  ulcerative  stomatitis.  Bad  surround- 
ings and  improper  food  act  as  predisposing  causes;  for  the  disease  is 
quite  common  in  hospital  and  dispensary  patients,  although  rare  in  pri- 
vate practice.  Local  causes  of  some  importance  are  want  of  cleanliness 
of  the  mouth  and  teeth  and  the  presence  of  carious  teeth.  Conditions 
which  produce  a  lowered  vitality  of  the  gums  act  as  a  predisposing  cause, 
and  infection  as  an  exciting  cause  of  the  disease.  The  constant  clinical 
features  of  ulcerative  stomatitis  and  the  occasional  occurrence  of  epi- 
demics indicate  a  specific  cause.* 

Lesions. — The  disease  may  begin  at  any  part  of  the  mouth,  but  most 
frequently  upon  the  outer  surface  of  the  gum  along  the  lower  incisor 
teeth.  From  this  point  it  extends  behind  the  teeth,  and  from  the  in- 
cisors to  the  canines  and  molars,  usually  of  one  side  only;  but  it  may 
involve  the  entire  gum  of  both  jaws.  From  the  gums  the  process  may 
spread  to  the  lips,  affecting  the  fold  of  mucous  membrane  between  the 
gum  and  the  lip,  and  also  to  the  inner  surface  of  the  cheek,  especially 
opposite  the  molar  teeth,  where  large  ulcers  often  form.  In  neglected 
cases  the  disease  may  extend  into  the  alveolar  sockets,  the  teeth  loosen- 
ing and  falling  out.  The  periosteum  of  the  alveolar  process  may  be  in- 
volved, and  even  superficial  necrosis  of  the  jaw  may  occur,  as  has  hap- 
pened in  several  cases  that  came  under  my  observation. 

Ulcers  similar  in  appearance  may  also  be  present  in  other  parts  of 
the  mouth — i.  e.,  on  the  soft  palate  or  the  tonsils,  sometimes  even  when 
the  gums  are  not  involved. 

Symptoms. — The  first  things  noticed  are  the  very  offensive  breath 
and  the  profuse  salivation.    It  is  usually  for  one  of  these  symptoms  that 

*  The  most  important  bacteriological  investigations  of  this  disease  are  those  of 
Bemhelm  and  Pospischill  (Jahrbuch  fQr  Kinderheilk.,  xlvi,  434).  Of  thirty  eases 
studied,  in  all  but  two,  both  mild  ones,  they  found  two  micro-organisms  associated ; 
sometimes  one  and  sometimes  the  other  predominated.  One  was  a  fusiform  bacilliui 
often  bent,  with  sharp  ends,  somewhat  resembling  the  diphtheria  bacillus  bat  larger; 
it  was  stained  bj  methyl  blue  and  decolourized  by  Gram.  The  other  was  a  spiral 
form.  It  is  interesting  to  note  that  similar  bacteria  were  found  by  Miller  in  oarions 
teeth,  and  by  Vincent  in  ulcero-membranous  tonsillitis  (see  page  308). 
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the  patient  is  brought  for  treatment.  On  inspection  of  the  mouth,  there 
are  seen  in  the  mild  cases,  swollen,  spongy  gums  of  a  deep-red  or  purplish 
colour,  which  bleed  at  the  slightest  touch.  There  is  a  line  of  ulceration, 
usually  along  the  incisor  teeth,  most  marked  in  front,  which  may  ex- 
tend to  any  or  to  all  of  the  teeth;  sometimes  it  affects  only  the  gum 
along  the  molar  teeth,  the  incisors  escaping.  At  the  junction  of  the 
teeth  and  gum  is  seen  a  dirty,  yellowish  deposit,  on  the  removal  of  which 
free  bleeding  takes  place.  The  diseased  parts  are  very  painful,  and  the 
child  cries  and  resists  any  attempt  at  examination.  In  the  more  severe 
cases  and  in  those  of  longer  duration  the  teeth  are  loosened,  sometimes 
being  so  loose  that  they  can  be  picked  from  the  gum.  There  may  be 
necrosis  of  the  jaw,  and  even  a  loose  sequestrum  may  be  found.  In 
these  cases  the  ulceration  along  the  gums  is  deeper,  and  there  may  be 
ulcers  in  the  cheek  opposite  the  molar  teeth,  or  inside  the  lip.  The 
swelling  may  be  so  great  that  the  teeth  are  almost  covered ;  this  is  seen 
particularly  in  the  scorbutic  form.  The  saliva  pours  from  the  mouth, 
adding  greatly  to  the  discomfort  of  the  patient.  Beneath  the  jaw  are 
felt  the  large,  swollen  lymphatic  glands,  which  are  painful  and  tender  to 
the  touch,  but  show  no  tendency  to  suppurate.  The  tongue  is  somewhat 
swollen,  and  shows  at  the  edges  the  imprint  of  the  teeth ;  it  has  a  thick, 
dirty  coating. 

The  disease  is  attended  by  little  or  no  fever  or  other  constitutional 
symptoms.  The  general  condition  of  these  patients  is  often  poor,  and 
there  may  be  quite  a  marked  cachexia.  Other  forms  of  stomatitis  may  be 
associated,  and  it  should  not  be  forgotten  that  the  gangrenous  form  may 
follow. 

When  not  recognised  or  not  properly  treated,  ulcerative  stomatitis 
may  last  for  months.  When  properly  treated  it  tends  in  all  recent  cases 
to  rapid  recovery,  usually  in  a  few  days.  No  deformity  of  the  mouth 
is  left,  the  only  untoward  results  being  shrinking  of  the  gum,  sometimes 
loss  of  some  of  the  incisor  teeth,  and  more  rarely  a  superficial  necrosis 
of  the  alveolar  process.  All  these  are  quite  uncommon.  Ulcerative 
stomatitis  can  hardly  be  confounded  with  any  other  form,  and  not  only 
should  a  diagnosis  of  the  lesion  be  made,  but  the  condition  upon  which 
it  depends  should,  if  possible,  be  discovered;  scorbutus,  particularly, 
should  not  be  overlooked. 

Treatment. — The  first  thing  to  be  done  is  to  remove  the  cause.  When 
dependent  upon  metallic  poisoning  the  source  should  be  discovered. 
Scorbutic  cases  should  have  the  usual  anti-scorbutic  diet.  Cleanliness  of 
the  mouth  is  of  great  importance,  and  this  may  best  be  accomplished  by 
the  use  of  peroxide  of  hydrogen  diluted  with  from  one  to  four  parts  of 
water.  It  should  be  followed  by  plain  water,  and  repeated  several  times 
a  day.  In  other  cases  an  astringent  solution  of  alum,  five  grains  to  the 
ounce,  or  a  mouth-wash  of  chlorate  of  potash,  three  grains  to  the  ounce. 
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Etiology* — The  exact  class  to  which  the  vegetable  parasite  which 
produces  thrush  belongs  has  Dot  yet  been  detioitely  settled.  Robin's  opin- 
ion  was  long  accepted  that  it  was  the  oidium  albicans;  the  view  of  Gra- 
witz,  that  it  ha  the  sa^charomi/cesalbicanSy  is  now  more  generally  adopted. 
If  a  little  of  the  exudate  from  the  mouth  is  placed  upon  a  slide  and  a 
drop  of  liquor  potassa*  added,  the  stmt  ture  of  the  fungus  is  readily  seen. 
With  the  low  power  of  the  microscope  there  can  be  made  out  tine  threads 
(the  mycelium)  and  small  oval  bodies  (the  spores).  With  a  high  power 
the  threads  can  be  seen  to 
be  made  up  of  a  number  of 
shorter  rods,  at  the  ends  of 
which  the  spore  formation 
Ukes  place  (Fig.  53).  The 
ycelium  ia  prc»duced  from 
the  spores.  The  spores  of 
this  fungus  are  of  very  com- 
mon occurrence  in  the  at- 
mosphere. It  is  difficult  or 
impossible  for  thrush  to  de- 
velop upon  a  healthy  mucous 
membrane.  Its  growth  is 
favoured  by  slight  abrasions, 
such  as  are  often  produced 
bj  rough  methods  of  cleans- 
ing the  mouth;  also  by  catar- 
rhal stomatitis,  a  scanty  salivary  secretion  and  want  of  cleanliness.  The 
fufigoa  may  grow  in  a  medium  of  any  TL^action,  but  best  in  one  which 
is  slightly  alkaline  or  neutnil.  The  nature  of  the  process  which  it  pro- 
duces  is  in  all  probability  a  sugar  fermentation,  the  acid  reaction  of  the 
mouth  being  the  result  of  the  growth  rather  than  its  cause.  Infection 
may  come  from  another  patient  by  means  of  a  rubber  nipple  or  a  cloth 
which  has  k^en  nsfd  for  the  infected  mouth,  from  the  ni]>]»le  of  the 
nurtjc,  or  directly  from  the  air.  The  disease  is  an  exceedingly  common 
one  in  foundling  asylums,  in  all  places  where  many  young  infants  arc 
crowded  together,  and  where  cleanliness  of  mouths,  bottles,  etc.,  is 
m^lected.  It  is  especially  frequent  in  children  sutTering  from  malnutri- 
tloOt  roanwmus,  or  other  wasting  diseases,  and  in  those  who  have  hare- 
lip, or  any  deformity  of  the  mouth. 

Lesions* — According  to  Forchheimer,  the  spores  lodge  between  the 
epithelial  cells  and  gradually  separate  the  different  layers.  This  occurs 
before  the  formation  of  the  white  pellicle.  Later  the  disease  spreads  on 
the  surface  of  the  mucous  membrane,  and  also  penetrates  the  deeper 
structurei*.  It  may  invade  the  blood-vessels  and  cause  thrombosis  or 
eren  be  carried  to  distant  parts.    Although  the  saccharomyees  albicans 


Fio.  53.— Thnijiih  fiui^zua  {bij^fhly  mapiiiftcd).  a,  mv- 
wliurij ;  b^  m [Hires;  c,  epitheliad  oells  from  tiio 
mouth;  t^,  leuiMicytcB;  e,  d«iriUift.    (Jaksch.) 
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'  foimd  upon  flat  epitheUum^  its  growth  ie  not  confined  to  it. 
at  many  distinct  points  upon  tlit*  mucous  membranej 
spreads  until  coalescence  takes  place ;  a  continuous  mem- 
Inae  wmj  be  thus  formed.    No  pus  is  produced  by  the  process. 

Titt  ttraal  seat  is  the  tongue,  the  inside  of  the  cheeks,  and  the  hard 
y«lite»  iwit  not  inlre<]uently  it  involves  the  lips,  the  tonsils,  the  pillars  of 
Ikt  Ciioe^  and  the  phai^iu.  Further  extension  in  the  digestive  tract 
Ikia  llus  is  rare,  although  the  stomach,  and  even  the  intestines,  may  be 
ittvidcd.  1  have  seen  it  but  once  or  twice  in  the  oesophagus  and  never 
lltteitelBftcfa,  and  I  know  of  but  two  reported  cases  in  this  country  in 
lAiek  llmisli  bas  been  found  there.  Cases  involving  the  cesophagus  and 
tktt  itoaMicb  appear  from  reports  to  be  much  more  common  in  Europe. 
b  Ame  cases  in  the  Babies'  Hospital  the  saceharomyces  albicans  haa 
hem  fcoiid  in  the  lungs  of  infants  suffering  froru  broncho-pneumonia. 

SjwploiiM, — The  essential  symptoms  of  thrush  aR^  the  appearance 
i|peii  tht  mttcous  membrane  of  the  mouth — ^usually  beginning  upon  the 
tmfgm  Oit  tfce  iimer  surface  of  the  cheek — of  small  white  flakes  which 
IWiWiMn  desposita  of  coagulated  milk,  but  which  differ  from  them  in  the 
tmi  ihtki  they  can  not  be  wiped  off.  If  forcibly  removed,  they  usually 
Icaw*  a  number  of  bleeding  points.  There  may  be  only  a  few  scattered 
paldMs  <*r  the  mouth  and  pharynx  may  be  covered.  The  mouth  is  gen- 
^imUjT  diy»  the  tongue  coated ;  food  may  be  refused  on  account  of  pain, 
and  tliew  may  be  some  difficulty  in  swallowing.  The  other  symptoms 
jipumi  ujH»u  the  conditions  with  which  the  thrush  is  associated. 

Bii^Oiia* — This  is  rarely  difficult.  The  deposit  may  be  mistaken  for 
coai^tUted  inilkj  but  is  distinguished  by  the  features  just  mentioned. 
^^  exist ing  upon  the  pharynx  and  fauces  it  has  been  confounded  with 
„,  ,,.Ueria*  aUhough  this  mistake  can  hardly  be  made  if  all  the  fact« 
of  Oh*  iHi»c  art*  taken  into  consideration — the  age  of  the  patient,  the  in- 
T  of  the  lips  and  tongue,  the  dry  mouth,  the  absence  of  glandu- 
rment,  etc.  In  auy  case  of  doubt  the  examination  of  the  de- 
m^H  under  the  microscope  at  once  reveals  its  true  nature. 

f^ragftOiit* — Thrush  is  not  in  itself  a  dangerous  disease,  except  in  the 
Iftt  ian>  i«!*tanci>s  where  it  may  obstruct  the  irsophagus,  and  this  can 
liai^l^Y  tHYur  except  in  a  condition  of  exhaustion  which  is  necessarily 
(^lal.  h\  a  fcf^hle  and  delicate  infant,  thrush  may  be  a  serious  compUca- 
lt%^  bv  iuterfering  with  the  taking  of  sufficient  nourishment.  With 
i|H\%ivr  lri^«tme«t  most  of  the  cases  involving  only  the  mouth  are  readily 

Twfctmtnt— Thrush  may  be  prevented  in  almost  every  case  by  due 
itWntioiv  to  cleanliness  of  the  mouth,  rubber  nipples,  bottles,  cloths,  etc. 
k\\  nM^^  uipple*»  .<hould  Ik*  kept  in  a  solution  of  borax  or  salicylate  of 
mtkU<  <ind  the  chiUr^i  mouth  should  be  cleansed  several  times  a  day.    On 

n^xHHUvt  *hould  a  feeding-bottle  be  passed  from  one  child  to  another. 
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In  the  treatment  of  the  disease  the  essential  things  are  cleanliness^ 
and  the  use  of  some  mild  antiseptic  mouth-wash.  The  best  routine  treai- 
ment  is  to  cleanse  the  mouth  carefully  after  every  feeding  or  nursing 
with  a  solution  of  borax  or  bicarbonate  of  soda,  and  to  apply  twice 
a  day  a  1-per-cent  solution  of  fnr^aljp,  Occasionally  better  results  fol- 
low the  use  of  nitrate  of  silver,  a  3-per-cent  solution  applied  twice  daily. 
All  application  should  be  carefully  made,  so  as  not  to  injure  the  epi- 
thelium. The  best  method  of  cleansing  is  by  the  finger  wrapped  in 
absorbent  cotton,  or  by  a  swab.  Applications  to  be  especially  avoided  are 
those  mixed  with  honey  or  any  syrup.  In  several  hospital  cases  the  dis- 
ease seemed  to  be  prolonged  by  the  irritation  of  the  rubber  nipple  of  the 
feeding-bottle.  In  such  it  has  been  our  practice  to  feed  by  gavage  for 
two  or  three  days,  as  all  cases  improved  much  more  rapidly  when  this 
was  done. 

GONORRHCEAL  STOMATITIS. 

There  has  been  described  by  Dohm  and  Rosinski  a  form  of  stomatitis 
in  the  newly  born,  due  to  a  gonorrhoeal  infection.  This  is  not  likely  to 
take  place  unless  the  epithelium  has  been  removed.  The  infection  in  all 
cases  occurred  from  the  mother.  The  lesion  consists  in  the  formation  of 
yellowish-white  patches  upon  the  tongue  or  hard  palate — regions  in 
which  the  epithelium  is  liable  to  be  injured  by  rough  attempts  at  cleans- 
ing the  mouth.  There  may  be  other  evidences  of  gonorrhoeal  infection, 
especially  ophthalmia.  The  diagnosis  rests  upon  the  discovery  of  the 
gonococcus  in  the  exudate.  In  all  the  cases  cited  the  general  health  was 
not  affected,  and  recovery  followed  in  the  course  of  a  week  or  ten  days. 

The  treatment  consists  in  thorough  cleanliness  and  in  the  application 
of  a  saturated  solution  of  boric  acid,  as  in  thrush. 

SYPHILITIC  STOMATITIS. 

The  buccal  symptoms  of  hereditary  sjrphilis  are  important  both  from 
a  diagnostic  and  therapeutic  standpoint.  The  most  frequent  lesions  are 
fissures,  ulcers,  and  mucous  patches.  Fissures  are  found  upon  the  lips, 
most  frequently  at  the  angle  of  the  mouth,  and  are  usually  multiple. 
They  may  be  quite  deep  and  cause  frequent  haemorrhages.  Mucous 
patches  are  superficial  ulcers  developing  from  papules  which  form  upon 
the  mucous  or  muco-cutaneous  surfaces.  In  cases  of  acquired  syphilis 
in  children  the  primary  sore  may  be  seen  upon  the  tongue,  the  lip,  or  the 
tonsil.  All  these  symptoms  are  more  fully  considered  in  the  chapter  on 
Syphilis. 

DIPHTHERITIC  STOMATITIS. 

In  severe  cases  of  diphtheria  the  membrane  is  found  not  only  upon  the 
pharynx  and  tonsils,  but  it  may  appear  anywhere  upon  the  buccal  mucous 
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is  commonly  found  upon  flat  epithelium,  its  growth  is  not  confined  to  it. 
It  usually  begins  at  many  distinct  points  upon  the  mucous  membrane, 
and  gradually  spreads  until  coalescence  takes  place;  a  continuous  mem- 
brane may  be  thus  formed.    No  pus  is  produced  by  the  process. 

The  usual  seat  is  the  tongue,  the  inside  of  the  cheeks,  and  the  hard 
palate,  but  not  infrequently  it  involves  the  lips,  the  tonsils,  the  pillars  of 
the  fauces,  and  the  pharynx.  Further  extension  in  the  digestive  tract 
than  this  is  rare,  although  the  stomach,  and  even  the  intestines,  may  be 
invaded.  I  have  seen  it  but  once  or  twice  in  the  cesophagus  and  never 
in  the  stomach,  and  I  know  of  but  two  reported  cases  in  this  country  in 
which  thrush  has  been  found  there.  Cases  involving  the  tesophagus  and 
the  stomach  appear  from  reports  to  be  much  more  common  in  Europe. 
In  three  cases  in  the  Babies'  Hospital  the  saccharomyces  albicans  has 
been  found  in  the  lungs  of  infants  suffering  from  broneho-pneumonia. 

Symptoms. — The  essential  symptoms  of  thrush  are  the  appearance 
upon  the  nmcous  membrane  of  the  mouth — ^usually  beginning  upon  the 
tongue  or  the  inner  surface  of  the  cheek — of  small  white  flakes  which 
resemble  desposits  of  coagulated  milk,  but  which  differ  from  them  in  the 
fact  that  they  can  not  be  wiped  off.  If  forcibly  removed,  they  usually 
leave  a  number  of  bleeding  points.  There  may  be  only  a  few  scattered 
patches,  or  the  mouth  and  pharynx  may  be  covered.  The  mouth  is  gen- 
erally dry,  the  tongue  coated;  food  may  be  refused  on  account  of  pain, 
and  there  may  Ix?  some  difficulty  in  swallowing.  The  other  symptoms 
depend  upon  the  conditions  with  which  the  thrush  is  associated. 

Diagnosis.— This  is  rarely  difficult.  The  deposit  may  be  mistaken  for 
coagulated  milk,  but  is  distinguished  by  the  features  just  mentioned. 
When  existing  upon  the  pharynx  and  fauces  it  has  been  confounded  with 
diphtheria,  although  this  mistake  can  hardly  be  made  if  all  the  facts 
of  the  case  are  taken  into  consideration— the  age  of  the  patient,  the  in- 
volvement of  the  lips  and  tongue,  the  dry  mouth,  the  absence  of  glandu- 
lar enlargement,  etc.  In  any  case  of  doubt  the  examination  of  the  de- 
posit under  the  microsco|ie  at  once  reveals  its  true  nature. 

Proi^nosis. — Thrush  is  not  in  itself  a  dangerous  disease,  except  in  the 
very  rare  instances  where  it  may  obstruct  the  cesophagus,  and  this  can 
hardly  occur  except  in  a  condition  of  exhaustion  which  is  necessarily 
fatah  In  a  feeble  and  delicate  infant,  thrush  may  te  a  serious  complica- 
tion by  interfering  with  the  taking  of  sufficient  nourishment.  With 
proper  treatment  most  of  the  cases  involving  only  the  mouth  are  readily 
cured. 

Treatment,— Thrush  may  be  prevented  in  almost  every  case  by  due 
attention  to  cleanliness  of  the  mouth,  rubber  nipples,  bottles,  cloths,  etc. 
All  rubber  nipples  should  be  kept  in  a  solution  of  borai?  or  salieylate  of 
soda,  and  the  child's  mouth  should  be  cleansed  several  times  a  day.  On 
no  account  should  a  feeding-bottle  be  passed  from  one  child  to  another- 
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In  the  treat  men  t  of  the  disease  the  essential  things  are  cleanlmess, 
and  the  use  of  some  mild  antit:eptic  mouth-wash.  The  best  routine  treat- 
ment is  to  cleanse  the  mouth  carefully  after  every  feeding  or  nursing 
with  a  solution  of  borax  or  bicarbonate  of  soda,  and  to  apply  twice 
n  day  a  l-rwr-cent  soluiioiLJjf  fornu^lJi],  Occasionally  better  results  fol- 
low the  use  of  nitrate  of  silver,  a  3-per-cent  solution  applied  twice  daily. 
All  application  shouM  be  carefully  made,  so  as  not  to  injure  the  epi- 
thelium. Tlie  best  uiethod  of  cleansing  is  by  tlie  finger  wrapped  in 
absorbent  cotton,  or  by  a  swab.  Applications  to  be  especially  avoided  are 
those  mixed  with  honey  or  any  syrup.  In  several  hot^pital  cases  tlic  dis- 
ease seemed  to  be  prolonged  by  the  irritation  of  the  rubber  nipple  of  the 
feed ing'bot He.  In  such  it  has  been  our  practice  to  feed  by  gavage  for 
two  (ir  tliree  days,  as  all  cases  improved  much  more  rapid!y  when  this 
was  done. 

GONORRHCEAL  STOMATITIS. 

TheTe  has  been  described  by  Dohrn  and  Rosinski  a  form  of  stomatitis 
in  the  newly  born,  due  to  a  gouorrhteal  infection.  This  is  not  likidy  to 
take  place  unless  the  epithelium  has  been  removed.  The  infection  in  all 
cases  occurred  from  the  mother.  The  lesion  consists  in  the  formation  of 
yellowish-white  [)utcbes  upon  the  tongue  or  hard  palate — regions  in 
which  the  epithelium  is  liable  to  be  injured  by  rough  attempts  at  cleanB- 
iug  the  mouth.  There  may  be  other  evidences  of  ganorrhteal  infection, 
especially  ophthalmia.  The  diagnosis  rests  upon  the  discovery  of  the 
gonococcus  in  the  exudate.  In  all  the  cases  cited  the  general  health  was 
not  affected,  and  recovery  followed  in  the  course  of  a  week  or  ten  days. 

The  treatnient  consists  in  thorough  cleanliness  and  in  the  application 
of  a  saturated  solution  of  boric  acid,  as  in  thrush. 

SYPHILITIC  STOMATITIS. 

The  buccal  symptoms  of  hereditary  syphilis  are  important  both  from 
a  diagnostic  and  therapeutic  standpoint.  The  most  frequent  lesions  are 
fissures,  ulcei*s,  and  mucous  patches.  Fissures  are  found  upon  the  lips, 
most  frei|yently  at  the  angle  of  the  mouth,  and  are  usually  multiple. 
They  may  be  tjuite  deep  and  cause  frequent  hanuorrhages.  Mucous 
patches  are  superficia!  ulcers  developing  from  papules  which  form  upon 
the  mucous  or  muco-cutaneous  surfaces.  In  cases  of  acquired  syphilis 
in  children  the  primary  sore  may  be  seen  upon  the  tongue,  the  lip,  or  the 
tonsil.  All  these  symptoms  are  more  fully  considered  in  the  chapter  on 
Syphilis. 

DTPHTHERITIC  STOMATITIS. 

In  severe  cases  of  diphtheria  the  membrane  h  found  not  only  upon  the 
pharynx  and  tonsils,  but  it  may  appear  anywhere  upon  the  buccal  mncona 
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membrane  or  the  lips.  It  is  questionable  whether  the  diphtheritic  pro- 
cess ever  begins  in  the  niueous  inembrane  of  the  mouth,  or  ie  ever 
Jiinited  to  tlii^  part.  In  my  own  exporicoee  diphtheritic  stomatitis  has 
alwjijs  been  asstKnated  with  deposits  upon  the  tonsils  and  i>har}"nx.  It 
is  seen  only  in  the  severest  cases,  and  in  those  which »  from  other  con- 
ditions present,  are  almost  necessarily  fatal  Bearing  in  mind  the  above 
points,  it  <  an  hardly  be  mistaken  for  any  other  variety  of  stomatitis, 
although  not  infrequently  the  mistake  is  made  of  regarding  as  diph- 
theritie,  eases  of  herpetic  stomatitis  in  which  the  nleers  have  eoalescted. 
The  treatment,  so  far  as  the  mouth  is  concerned,  consists  in  cleanlinesg 
by  frequent  gargling  or  syringing  with  a  saturated  solution  of  boric  acid 
Forcible  removal  of  the  membrane  is  not  to  be  advised. 

GANGREXOUS  STOMATITIS— NOMA. 
SynonjDi:  CMicrum  orb. 

The  term  noma  is  used  to  designate  all  forms  of  spontaneous  gan- 
grene occurring  in  children,  which  involve  mucous  membranes  or  muco- 
cutaneous orifices.  The  most  frequent  situation  being  the  month,  noma 
and  gangrenous  stomatitis  are  often  used  synonymously.  Noma  may, 
howevei",  atlect  the  nose,  exttTiial  amlitory  caoal,  vulva,  prcjniee,  or  anus. 
It  is  a  rare  disease,  and  usually  terminates  fatally. 

Etiology. — Noma  is  seldom  seen  outside  of  institutions  for  cJiildren, 
where  small  epidenucs  are  not  uncommon.  It  is  usually  seeondary  to 
some  of  the  infectious  diseases,  most  frequently  ftrllowing  measles^  and 
next  to  this  scarlet  fever,  typhoid,  or  whooping-cough.  While  it  may 
occur  at  any  age,  most  of  the  cases  are  in  children  under  five  years,  and 
in  those  of  poor  general  condition.  Noma  seldtuu  attacks  parts  jirevi- 
ously  healthy*  In  the  mouth  it  may  lie  preceded  by  eatarrlml,  or  more 
often  by  ulcerative  stomatitis;  in  the  auditory  canal,  by  a  ehronic  otitis 
media.  There  seems  little  doubt  that  the  disease  is  contagious.  In 
189D  I  saw  five  cases  in  a  single  ward,  all  beginning  in  the  auditory 
canal,  which  were  apparently  produced  by  the  use  of  the  same  syringe  to 
clean  the  ears  without  pro|jer  disinfection.  All  these  children  were  suf- 
fering from  whooping-cough  at  the  time. 

The  results  uf  bacteriological  studies  of  noma  are  not  uniform  nor 
as  yet  conclusive.  In  the  gangrenous  tissue  pyogenic  cocci  and  putre- 
factive bacteria  are  usually  abundant.  In  the  border  zone,  and  extend- 
ing into  the  adjacent  healthy  tissue,  bacilli  have  k*en  found  which  are 
regarded  by  Babes,  Bartels,  Schmidt*  and  others  as  the  specific  organism 
of  the  disease,  although  they  do  not  altogether  agree  in  their  descrip- 
tions. In  cases  reported  by  Freymutb,  Petruscbky,  and  in  one  of  my 
own,  bacilli  closely  resembling,  if  not  identical  with,  diphtheria  bacilli 
were  found.  Others  have  ascribed  the  disease  to  streptococci.  It  is  not 
improbable  that  more  than  one  micro-organism,  or  even  other  agents. 
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may  under  certain  conditions  have  the  power  of  causing  this  form  of 
gangrene. 

Lesians* — The  process  is  one  of  bIowI}^  spreadiDg  gangrene.  In  most 
of  the  cases  there  are  thrown  out  inflammatory  products  in  quite  large 
amount^  but  there  is  little  or  do  tendency  to  limitation  of  the  disease. 
This  usually  advances  steadily  until  death  occurs.  In  a  small  number  of 
eases  a  line  of  demarcation  finally  forms,  and  the  slough  separates,  leav- 
ing a  large  area  to  be  partially  filled  in  by  granulation  and  cicatrization. 
Other  infectious  processes  are  liable  to  accompany  the  disease,  particu- 
larly bronchd-pneunionia. 

Symptoms. — The  constitutional  symptoms  are  not  usually  severe 
until  the  local  disease  has  existed  for  several  days.  Then  those  of 
marked  prostration  and  sepsis  develop,  sometimes  quite  rapidly.  The 
temperature  is  usually  elevated  to  103°  or  103®  F.,  and  sometimes  to 
104°  or  105""  F.  There  are  dulness*  apathy,  feeble  pulse,  muscular  re- 
laxation, and  very  often  diarrha^a.  Before  death  the  temperature  may 
be  subnormal. 

Of  the  local  symptoms,  often  the  first  to  attract  attention  is  the  odour 
of  the  breath ;  sonictimcs  it  is  the  dusky  spot  on  the  cheek  or  lip.  On 
examination  of  the  mouth,  there  usually  is  found  upon  the  gum  or  inside 
of  the  cheek  a  dark,  greenish-black  necrotic  mass,  surrounded  by  tissues 
which  are  swollen  and  a*dematous,  so  that  the  cheek  or  lips  may  be 
two  or  three  times  tlieir  normal  thickness.  Externally  the  parts  are 
tense  and  brawny  from  the  swelling,  this  infiltration  always  extending 
for  some  distance  beyond  the  gangrenous  part.  As  the  process  extends, 
the  teeth  loosen  and  fall  out;  there  may  be  necrosis  of  tbe  alveolar  pro- 
cess of  the  jaw  and  perforation  of  one  ur  both  cheeks  or  lower  lip.  Ex- 
tensive sloughing  of  the  face  may  take  place,  usually  upon  one  side, 
sometimes  ufKm  both,  giving  the  patient  a  horrible  appearance,  as  shown 
in  Fig*  54.  In  this  patient  the  process  began  in  the  right  cheek,  subse- 
quently involving  the  left;  perforation  occurred  in  both  cheeks,  and 
before  death  a  targe  part  of  the  face  was  gangrenous.  The  odour  from 
a  severe  ease  is  very  offensive,  und,  in  spite  of  all  efforts  at  disinfection, 
it  may  fill  the  ward  or  even  the  house.  Pain  is  rarely  severe,  and  in  many 
eases  it  is  absent.     Extensive  haemorrhages  are  rare. 

I  have  notes  of  seven  cases  in  which  noma  affected  the  ear,  being 
preceded  by  chronic  otitis  media  in  every  instance.  The  disease  began 
in  the  deeper  structures  of  the  canal,  the  first  symptom  noticed  usually 
being  a  nodular  swelling  just  beneath  the  ear,  crowding  the  lobe  upward. 
Shortly  afterward  there  appeared  the  dirty  brown  discharge  with  a  gan- 
grenous odour;  later,  the  gangrenous  circle  surrounding  the  meatus. 
This  gradually  extended,  until  in  some  cases  the  whole  side  of  the  face 
and  head  were  involved.  A  probe  could  readily  be  passed  into  the  cra- 
nial cavity.    All  these  cases  ended  fatally. 
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The  usual  duration  of  the  disease  k  from  five  to  ten  days.  If  recov- 
ery takes  pliice,  there  is  lirst  seen  a  line  of  demarcation ;  then  the  slough 
is  thrown  off,  and  granulation  and  eieatrization  begin,  but  require  a  long 
time,  usually  leaving  an  unsightly  deformity. 

The  prognosis  is  grave,  about  three-fourths  of  the  eaj?es  proving 
fatal  The  results  depend  not  only  upon  the  disease  itself,  but  upon 
the  condition  of  the  patient  with  which  it  is  associated. 


Fio.  54. — Gangrenoua  Btomatitifl,  following  meMlcs.     (From  u  photograpb  lent  by 
Dr.  Heory  Moffat) 

Gangrenous  stomatitis  can  hardly  be  mistaken  for  any  other  form  of 
diBease  oecuiring  in  the  mouth,  and  early  recognition  is  of  great  impor- 
tance, since  only  early  treatment  is  likely  to  be  sna":esaful. 

Treatment. — Much  can  be  done  to  prevent  the  disease  by  careful 
attention  to  all  the  milder  forms  of  stomatitis,  particularly  to  the  iilcera- 
tive  variety.  Frequent  and  thorough  cleansing  of  the  month  in  all  acute 
infectious  diseases  is  a  part  of  the  treatment  which  is  too  often  neglected. 
This  should  he  a  matter  of  routine  in  every  severe  illness  in  a  young 
child.  Recognising  the  malignant  nature  of  gangrenous  stomatitis,  its 
treatniL^nt  should  be  radical  from  the  very  outset.  Of  the  measures 
which  have  been  proposed,  that  which  seems  to  offer  the  best  chance  of 
arresting  the  process  is  excision  with  cauterization.  This  should  he 
done  under  anaesthesia.  In  excising,  one  should  go  some  distance, into 
tissues  apparently  healthy,  for  the  reason  that  the  process  has  alwaya 
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adviineed  further  in  tlio  subcutaDeous  tissues  than  in  the  Bkin,  The 
edgei^  of  the  wound  should  then  bo  thorougldy  cauterized,  t>est  by  the 
PHLjiielin  cautery.  Of  the  other  means  employed,  the  use  of  strong  car- 
l»olic  acid  immediately  followed  hy  alcohol  is  probably  the  best.  This  m 
to  be  used  after  excising,  or  curetting  the  necrotic  tissue.  Cases  have 
been  reported  in  which  the  use  of  anti-streptococcus  serum,  and  also  the 
diphtheria  antitoxin,  have  appeared  to  arrest  the  disease.  The  month 
shonld  be  kept  as  clean  as  possible  by  the  use  of  peroxide  of  hydrogen. 
71ie  general  treatment  should  be  supporting  and  stimulating.  As  the 
possibdity  of  contagion  exists,  every  eafie  «liould  he  isolated. 


CHAPTER    IT. 
DISEASES  OF  THE  PHARYNX. 


ACUTE   PHARYNGITIS. 


AouTE  pharyngitis  may  exist  as  a  primary  disease,  or  with  any  of  the 
infectious  diseases,  particularly  scarlet  fever,  measles,  diphtheria,  or 
influenza.  Secondary  pharyngitis  will  be  considered  in  connection  with 
these  d  life  rent  diseases. 

Certain  children  have  a  constitutional  predisposition  to  atiackB  of 
acute  phar}^ngitis,  and  contract  it  upon  the  slightest  provocation.  In 
gome  of  them  there  is  a  strongly  marked  rheumatic  diathesis.  Attacks 
of  acute  pharyngitis  often  follow  exposure.  In  many  cases  they  are 
asBOciated  with  acute  disturbances  of  digestion.  All  of  the  above 
causes  probably  act  by  producing  local  and  general  conditions  favour- 
able to  the  development  of  micro-organisms  already  present  in  the 
aouth.  They  are  cases  of  auto-infection.  The  bacteria  most  frequently 
Bsociated  with  severe  attacks  are  streptococci,  less  frequently  staphylo- 
cocci and  pneumococci. 

In  acute  catarrhal  pharyngitis  the  inflammation  may  involve  the  en- 
tire mucous  membrane  of  the  tonsils,  fauces,  uvula,  posterior  and  lateral 
pharyngeal  walls,  or  any  part  of  it.  It  may  exist  alone,  or  in  connection 
with  a  similar  inflammation  in  the  rhino-pharynx  or  in  the  lar}Tix.  In 
the  beginning  there  is  seen  an  acute  erythematous  blush,  usually  involv- 
ing the  entire  pharynx.  This  may  entirely  subside  after  twenty-four 
hours,  or  it  may  be  followed  by  the  usual  changes  of  acute  catarrhal  in- 
flammation— dryness,  swelling,  and  cedema.  Later  tliere  is  increased 
secret  ion  of  fimeus,  and  finally  there  may  he  muco-pus.  Occasionally 
slight  ha?morrhagcs  are  present. 

There  is  pain  at  the  angle  of  the  jaws,  which  is  increased  by  swallow- 
ing, also  a  sensation  of  dryness  and  rougliness  in  the  pharynx,  and  often 
an  irritating  cough.    There  may  be  slight  swelling  of  the  neighbouring 
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lymphatic  glands.  The  constitutional  symptoms  in  young  children  are 
often  severe.  Not  infrei^uently  there  is  a  sudden  onset  with  vomiting, 
and  a  rise  of  temperature  to  102"^  or  even  104*^  F.  These  symptoms  are 
usually  of  short  duration,  frequently  less  than  twenty-four  hours,  and  in 
two  or  throe  days  tlie  patient  may  l^e  entirely  well  In  other  cases  the 
pharyngitis  may  be  accompanied  or  followed  by  laryngitis. 

Aeute  primary  pharyngitis  is  to  be  distinguished  from  scarlet  fever, 
measles,  and  influenza,  A  positive  diagnosis  from  scarlet  fever  is  im- 
possible until  a  suilieient  time  has  elapsed  for  the  eruption  to  ap|>ear, 
and  the  patient  should  be  closely  watched  for  the  first  sign  of  this. 
If  scarlet  fever  is  prevalent,  a  child  with  the  symptoms  of  severe  phar- 
yngitis should  at  once  be  isolated  while  waiting  for  the  diagnosis  to  be 
settled.  There  is  commonly  less  dithculty  in  excluding  measles  because 
of  the  presence  of  Koplik's  sign  on  the  buccal  mucous  membrane,  and 
the  accompanying  catarrh  of  the  eyes  and  nose.  Iniluenza  is  recognised 
only  by  the  greater  severity  of  the  constitutional  symptoms  and  the  prev- 
alence of  an  epidemic. 

The  first  step  in  the  treatment  of  acute  pharyngitis  is  to  o|>en  the 
bowels  freely  by  means  of  calomel,  castor  oil,  or  magnesia.  The  child 
should  be  kept  in  bed,  and  the  diet  should  be  fluid,  or,  in  the  ease  of 
infants,  the  amount  of  food  should  be  much  reduced.  Pieces  of  ice  may 
he  swallowed  frequently  for  the  relief  of  pain  and  thii^t.  Internally 
there  may  be  given  two  grains  of  pbenacetine  every  four  hours  to  a  child 
of  three  years.  It  is  important  at  the  outset  to  induce  free  perspira- 
tion. The  disease  is  not  serious,  and  the  indications  are  to  make  the 
child  as  comfortable  as  possible  during  the  short  attack.  I  have  seen 
but  little  benefit  from  the  use  of  aconite,  although  for  years  I  saw  it 
used  as  a  routine  treatment. 

UVULITia 

Actite  inflammation  of  the  uvula,  with  swelling  and  oedema,  occurs  as 
^  part  of  the  lesion  in  acute  pharyngitis.  In  rare  instances  the  uvula 
may  be  the  principal  or  the  only  seat  of  inflammation.  Iluber  (New 
York)  has  reported  two  cases,  one  of  which  is  unique.  An  infant  ten 
months  old  was  apparently  well  until  two  hours  lM>fore  it  was  seen,  when 
there  was  noticud  a  constant  irritating  coughs  accompanied  by  consider- 
able gagging.  Later  there  could  l*e  seen  in  the  mouth  a  prominent  rwl 
mass,  the  enlarged  and  elongated  uvula.  It  was  actompanieil  by  parox- 
ysms of  cough,  which  interfered  both  with  nursing  and  dugluf  ition.  The 
general  symptoms  were  tjuite  alarming.  The  uvula  was  found  to  be  fully 
one  inch  long  and  half  an  inch  widi\  red  and  <pdematous;  in  other 
respefjts  the  throaf  was  n<»rnud.  The  symptoms  were  relieved  by  multiple 
needle  punctures  and  the  use  of  ice.  In  such  conditions  the  greatest 
relief  is  often  alTordetl  by  the  application  of  adrenalin,  or  its  use  as  a 
spray  or  gargle. 
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ELONGATED  UVULA. 

Probably  this  is  primarily  a  congenital  condition.  It  is  increased  by 
repeated  attacks  of  acute  or  subacute  ioflamniation.  The  degree  of 
elongation  varies  in  different  cases;  in  some  it  may  reach  an  inch  in 
length.  According  to  Bosworth,  only  the  mucous  membrane  is  involved 
in  the  elongation.  The  symptoms  are  those  of  local  irritation,  espe- 
cially a  cough  upon  lying  down,  and  the  sensation  of  a  foreign  body  in 
the  pharynx.  In  some  cases  it  may  be  a  reflex  cause  of  asthma,  or,  more 
frequently,  of  catarrhal  spasm  of  the  larynx.  The  diagnosis  is  very 
easily  made  by  inspecting  the  throat.  The  treatment  consists  in  grasping 
the  tip  of  the  uvula  with  forceps  and  cutting  off  the  excess  with  the 
scissors,  or  a  uvnlatome.  Care  should  be  taken  not  to  cut  off  too  much 
of  the  uvula,  or  severe  hgemorrhage  may  occur. 


RETRO-PHARTKGEAL  ABSCESS. 

Two  distinct  varieties  are  seen :  (1)  the  so-called  idiopathic  abscesses 
Trhich  belong  to  infancy,  and  {2)  abscesses  secondary  to  caries  of  the  cer- 
vical vertebra?. 

llETiio-i'iiAHYNGEAL  ^Ybscess  OF  INFANCY. — All  of  the  hitcr  investi- 
gations regarding  this  disease  go  to  show  that  primarily  it  is  not  a  cellu- 
litis, but  a  suppurative  intlammation  of  the  Ijniph  nodes  (lymphatic 
glands)  with  a  snrroimding  cellulitis.  Jules  Simon  has  described  the 
retro-pharyngeal  lymph  nodes  as  forming  a  chain  on  either  side  of  the 
median  line  between  the  pharyngeal  and  the  prevertebral  muscles,  These 
nodes  are  said  to  undergo  atrophy  after  the  third  year,  and  in  some  cases 
to  disappear  entirely.  Retro-pharyngeal  abscess— or  more  properly  retro- 
pharyngeal lymphadenitis,  since  the  process  does  not  invariably  go  on  to 
suppuration^ — is  probably  never  primary,  but  secondary  to  infectious 
catarrhs  of  the  pharynx,  and  is  set  up  by  the  entrance  of  pyogenic  bac- 
teria, usually  the  streptococcus.  Its  pathology  is  the  same  as  the  more 
frequent  suppurative  inflammation  of  the  external  cervical  lymph  nodes, 
with  which  it  is  sometimes  aKsociated,  Usually  only  a  single  node  is 
involved,  but  sometimes  two  or  three  are  afTected,  and  these  may  be 
situated  upon  opposite  sides.  I  have  seen  retro-pharyngeal  lymph- 
adenitis so  severe  as  to  give  rise  to  marked  local  symptoms,  although  it 
did  not  go  on  to  suppuration.  This  is  rare;  Kormann's  observations, 
however,  show  that  swelling  of  these  glands  in  diseases  of  the  mouth  and 
throat  is  very  much  more  common  than  is  generally  supposed.  Similar 
abscesses  from  suppurative  inflammation  of  other  lymph  nodes  in  the 
neighbourhood  of  the  pharynx  may  occur.  I  have  seen  one  situated  be- 
tween the  epiglottis  and  the  base  of  the  tongue. 

Etiology. — These  cases  almost  invariably  occur  in  infancy.  Fully 
three-fourths  of  those  that  have  come  under  my  observation  have  been  in 
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patients  under  one  jear.  Bokai  (Buda-Pesth)  reports  that  of  sixty  eases 
observed,  forty-two  occurred  during  the  first  year,  eleven  during  the  sec- 
ond year,  and  only  seven  at  a  later  period.  The  primary  disease  is  usu- 
ally a  severe  riiino-pharyngitis,  or  an  attack  of  epidemic  influenza,  but 
rarely  it  occurs  as  a  sequel  of  scarlet  fever  or  measles.  In  six  hundred 
and  sixty-four  eases  of  scarlet  fever,  Bokai  noted  retro- pharyngeal  ab- 
scess in  seven  eases.  After  measles  it  is  even  more  rare.  Hetro-pharyn- 
geal  abscess  usually  occurs  in  winter  or  spring,  on  account  of  the  preva- 
lence of  the  diseases  upon  which  it  depends.  It  is  seen  in  children  pre- 
viously robust,  but  more  often  in  those  who  are  delicate  and  who  in  con- 
sequence are  pn>ne  to  severe  catarrhal  affections. 

Symptoms* — The  early  symptoms  in  most  cases  are  merely  thoRe  of  an 
ordinary  rhino-pharyngeal  catarrh.  After  this  has  subsiiled  the  tem- 
perature may  remain  slightly  elevated,  often  for  a  week  or  more,  before 
local  symptoms  are  noticeable.  Sometimes,  without  any  distinct  history 
of  pa^vious  catarrh,  there  are  seen  quite  high  temperature,  from  1U2°  to 
104°  F.,  loss  of  flesh,  and  prostration.  A  careful  examination  may  be 
required,  and  sometimes  observation  for  a  day  or  two,  before  the  expla- 
nation of  these  constitutional  symptoms  is  discovered.  In  other  cases 
the  early  constitutional  symptoms  are  so  slight  as  to  escape  notice,  and 
the  physician  is  summoned  on  account  of  the  local  s}Triptoms,  usually 
the  dyspncea,  which  in  a  short  time  may  assume  an  alarming  character. 
The  duration  of  the  inflammatory  process  before  abscess  forms  is  gen- 
erally Ave  or  six  days,  but  it  may  be  several  weeks.  The  tem]M?ratui'e  is 
invariably  elevated,  usually  from  lOQ''  to  103**  F. ;  occasionally  it  may  be 
104**  or  lOS'^  F..  with  symptoms  of  prostration  seemingly  out  of  all  pro- 
portion to  the  local  disease,  but  which  are  to  be  explained  by  the  tender 
age  and  feeble  resistance  of  the  patient. 

The  first  local  symptom  may  be  a  sudden  attack  of  dyspncea  severe 
enough  to  cause  asphyitia.  This  is  due  to  the  pressure  fons^ard  of  the  ab- 
scess which  encroaches  upon  the  opening  of  the  larynx.  Usually  before 
it  occurs  the  breathing  is  noisy,  especially  during  sleep,  and  on  account 
of  the  obstruction  to  nasal  respiration  the  patient  breathes  with  the 
mouth  open.  The  mouth  may  be  dr}%  or  there  may  l>e  a  copious  secretion 
of  pharviigeal  mucus.  The  dyspncea  is  in  most  cases  greater  on  inspira- 
tion, and  in  some  it  is  noticed  only  then,  expiration  \mng  normal.  The 
dyspnya  is  sometimes  increased  by  attempts  at  swallowing.  The  degree 
to  which  deglutition  is  interfered  with  depends  upon  the  size  and  the 
position  of  the  tumour.  It  is  more  difficult  when  the  tumour  is  low 
down.  The  child  may  find  it  impossible  to  swallow,  and* in  consequence 
may  refuse  to  nurse;  or  the  difficulty  in  nursing  may  depend  upon  the 
nasal  obstruction.  Sometimes  there  is  regurgitation  of  food  through  the 
nose  or  mouth.  The  voice  is  usually  nasah  Generally  there  is  no  hoarse- 
nesflj  but  a  peculiar  short  cry  which  is  quite  characteristic.    There  may  be 
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complete  aphonia;  often  there  is  a  short,  dry  cough.  In  many  of  the 
cases  a  tumour  is  to  ha  seen  externally,  just  below  the  angle  of  the  jaw 
and  in  front  of  the  sterno-mastoid  muscle;  exceptionally  this  may  be 
more  prominent  than  the  internal  swelling.  The  head  is  thrown  back  in 
order  to  relieve  the  pressure  upon  the  larynx,  and  is  held  somewhat  rig- 
idly.   In  one  or  two  cases  I  have  noticed  torticollis  as  an  early  symptom. 

A  positive  diagnosis  ie  made  by  an  examination  of  the  throat.  On  in- 
gpection  there  is  seen  a  distinct  bulging  of  the  lateral  wall  of  the  phar- 
ynx, usually  a  little  above  the  base  of  the  tongue.  The  swelling  may  be 
so  great  as  to  crowd  the  uvula  to  one  side  and  nearly  fill  the  phar}TXX. 
It  18  rarely  if  ever  in  the  median  line.  There  is  usually  redness  of  the 
mucous  membrane  and  tedenui  of  the  uvula  and  of  the  adjacent  parts. 
On  digital  examination  the  swelling  is  made  out  even  better  than  by  in- 
spection. It  may  he  situated  so  low  down  as  not  to  be  visible  at  all  In 
the  early  stage  there  may  be  felt  only  a  localized  induration  or  a  some- 
what diffuse  swelling,  but  by  the  time  the  swelling  is  large  enough  to 
produce  marked  symptoms,  lluct nation  can  generally  be  discovered. 

Frognoais.^ — When  left  to  itself  the  abscess  may  open  into  the  phar- 
ynx, the  pus  being  swallowed  or  expectorated.  The  cavity  may  close  rap- 
idly by  granulation,  and  in  a  few  days  the  patient  be  entirely  well ;  or  the 
abscess  may  retill.  It  is  rare  for  much  burrowing  to  occur.  In  young  or 
very  delicate  infants  the  constitutional  symptoms  may  be  so  severe  that 
the  child  continues  to  fail  even  after  the  evacuation  of  the  abscess,  and, 
gradually  sinking,  dies  usually  from  broneho-pneunmnia.  In  other  chil- 
dren a  fatal  result  is  generally  due  to  the  fact  that  the  disease  was  not 
recognised. 

Death  may  occur  from  asphyxia  due  to  pressure  upon  the  larynx, 
to  cedema  of  the  glottijs,  or  from  rupture  of  the  abscess  into  the  air 
passages,  especially  if  this  occurs  during  j?lecp.  Carmiehacl,  Bnkai,  and 
others  have  reported  deaths  from  ulceration  into  the  carotid  artery,  or 
one  of  its  large  branches.  Carmichaers  patient  was  only  five  weeks  old. 
The  general  mortality  is  from  five  to  ten  per  cent;  many  deaths  are 
owing  to  a  failure  to  make  the  diagnosis.  Gautier  has  collected  ninety- 
five  cases,  with  forty-one  deaths.  In  my  experience  death  has  most  fre- 
quently resulted  from  late  broncho-pneomonia ;  in  one  case  it  was  due  to 
a  secundary  retro*a^sophageal  abscess, 

Biagnosis.^ — Itetro-pharyngeal  abscess  is  to  be  suspected  if  in  aji 
infant  there  is  dilliculty  in  swallowing,  noisy  dyspncea,  mouth-breathing, 
and  the  heati  drawn  hackwanl.  A  positive  diagnosis  is  possible  only  by 
a  digital  examination  of  the  pharynx.  The  mistake  most  often  made 
is,  that  the  pliysician,  called  to  a  young  child  suffering  from  great 
dyspnea,  has  juinpefl  at  a  diagnosis  of  laryngeal  stenosis,  and  forth- 
with perforoiLHl  tracheotomy  or  intubation,  without  taking  the  trouble 
to  get  the  history  or  to  make  a  careful  examination  of  the  phar^iix. 
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Many  such  cases  are  reported  in  which  the  child  has  died  during  the 
operation  or  immediately  afterward,  the  autopsy  first  revealing  the 
nature  of  the  disease.  A  sudden  attack  of  dyspnoea  like  that  caused 
by  the  rupture  of  an  abscess  might  be  produced  by  the  lodgment  of  a 
foreign  body  in  the  phar)Tix  or  larynx.  A  digital  examination  would 
aid  in  the  diagnosis.  I  once  saw  in  an  infant  a  sarcoma  of  the  pharyn- 
geal lymph  glands  which  gave  an  external  and  internal  tumour  exactly 
like  that  of  a  retro- pharyngeal  abscess. 

Treatment. — Before  the  abscess  has  pomted,  hot  apphcations  should 
be  made  to  the  throat  to  relieve  the  symptoms  and  to  hasten  the  forma- 
tion of  pus,  since  resolution  is  not  to  be  expectt'd.  Spontaneous  opening 
should  never  lie  waited  for,  on  account  of  the  danger  of  the  rapid  devel- 
opment of  i^erious  symptonis  from  pressure  or  cedemaj  or  of  suffocation 
from  an  opening  into  the  air  passages,  especially  during  sleep. 

As  soon  as  the  diagnosis  is  made  the  case  should  be  carefully  watched, 
and  as  soon  as  well-marked  fluctuation  is  detected,  the  pus  should  be 
evacuated.  External  incision  has  its  advocates,  and  in  a  few  cases,  when 
the  tnmonr  is  chiefly  external,  it  offers  some  advantages;  but  as  a 
routine  operation  the  internal  opening  is,  to  my  mind,  nmch  to  be  pre- 
ferred. In  opening  through  the  mouth  the  patient  Bhould  be  seated  in 
an  upright  position  and  the  head  firmly  held*  The  introduction  of  a 
mouth- gag  may  canse  asphyxia;  but  a  tongue  depressor  may  be  used, 
and  a  bistoury  which  has  been  guarded  to  its  point  plunged  into  the 
abscess  at  its  thinnest  portion  and  the  incision  made  toward  the  median 
line.  The  head  should  then  be  bent  forw'ard,  to  allow  the  pus  to  escape 
through  the  mouth.  It  is  well  to  insert  the  finger  into  the  cavity  and 
break  down  any  septa;  for  after  a  simple  puncture  the  abscess  may 
refill.  Incision,  although  usually  easy,  in  some  cases  may  be  quite  diffi- 
cult on  account  of  the  swelling  and  the  small  pharynx  of  the  infant.  For 
the  past  few  years  I  have  adopted  the  plan  of  opening  these  abscesses 
with  the  finger  nail,  a  procedure  simple,  efficient,  and  free  from  danger. 
TfVliile  the  patient  is  held  as  above  described,  the  wall  of  the  abscess  is 
perf o rat rd  where  it  points,  by  the  nail  of  the  forefinger  which  has  been 
shaqtcncd  to  a  cutting  point.  I  have  seldom  seen  a  case  in  which  this 
was  difficult.  The  amount  of  pus  evacuated  is  from  one  drachm  to  half 
an  ouncte.  In  the  majority  of  cases  no  after-treatment  is  reifuired.  The 
relief  of  the  dyspna?a  and  dysphagia  is  immediate,  and  recovery  rapid. 

Rktbo-pharynqeal  Abscess  from  Pott's  Disease. — This  form  is 
rare  in  comparison  with  that  Just  described,  and  under  three  years  of  ago 
it  is  extremely  so.  These  abscesses  are  usually  larger,  and  the  amount  of 
pus  contained  may  l>e  from  four  to  eight  ounces.  They  form  very  much 
more  slowly,  often  lasting  for  months,  and  as  with  other  secondary  ab- 
scesses, the  constitutional  symptoms  are  seldom  severe.  The  swelling 
is  frequently  in  the  median  line,  and  is  not  so  circumscribed  as  in  the 
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idiopathic  cases.     The  pus  often  burrows  along  the  spine  for  several 
inches. 

The  symptoms  of  Pott's  disease  of  the  cervical  region  are  usually 
present  for  several  months  before  the  appearance  of  the  abscess.  Some- 
times the  abscess  precedes  the  deformity,  and  it  may  be  the  first  intima- 
tion of  the  existence  of  bone  disease.  The  local  symptoms  resemble 
those  of  the  idiopathic  cases,  but  they  develop  raore  slowly,  and  sudden 
attacks  of  fatal  asphyxia  are  very  rare.    External  swelling  is  usually 

a,  and  it  may  be  quite  large,  extending  almost  from  one  ear  to  the 
her,  forming  a  distinct  collar.  On  digital  exploration  there  may  be 
found  an  irrcgnlarity  of  the  anterior  surface  of  the  cervical  vertebrse, 
and  occasionally  a  marked  angular  prominence. 

When  left  to  themselves  these  abscesses  may  open  externally  in  front 
of  the  sterno-mastoid  muscle  just  below  the  jaw^  sometimes  nearly  as  low 
•  as  the  clavicle;  they  may  rupture  internally  into  the  pharynx,  the  o?soph- 
agnB,  or  the  air  passages;  or  they  may  burrow  a  long  distance  in  front 
of  the  spine.  Death  may  result  from  pressure  upon  the  larynx,  or  from 
rupture  into  the  larynx,  traclica,  or  pleura;  all  these,  however,  are  rare. 
The  abscesses  not  infrequently  refill  after  they  are  evacuated,  and  occa- 
fiionally  a  discharging  sinus  is  left  for  many  months. 

Treatment. — These  abscesses  should  be  opened  as  soon  as  they  are 
large  enough  to  give  rise  to  local  symptoms.  The  external  incision  just 
in  front  of  the  sterno-mastoid  muscle  is  generally  to  be  preferred  to 
opening  through  the  mouth,  since  it  gives  better  drainage,  and  the  after- 
treatment  18  more  easily  carried  on;  and  a  sinus  opening  externally  is 
less  objectionable  than  one  opening  into  the  phar}Tix. 


ADENOID  VEGETATIONS  OP  THE  VAULT  OF  THE  PHARYNX. 

This  is  a  very  common  condition  and  one  much  neglected  by  the 
general  practitioner.  It  is  the  source  of  more  discomfort  and  the  origin 
of  more  minor  ailments  than  almost  any  other  pathological  condition  of 
childhood. 

There  is  a  mass  of  lymphoid  tissue  situated  at  the  vault  of  the  phar- 
ynx which  in  structure  closely  resembles  the  tonsils.  It  is  often  spoken 
of  as  the  "  pharyngeal  tonsil."  Like  the  faucial  tonsils,  this  may  become 
greatly  hypertrophied,  so  as  to  form  a  tumour  large  enough  to  fill  the 
rhino-pharynx  completely.  These  tumors  have  a  broad  attachment 
which  is  sometimes  more  to  the  roof,  and  sometimes  more  to  the  poste- 
rior wall  of  the  pharynx.  The  term  adenoid  vegetaiioiis  was  given  to 
them  by  Meyer,  who  first  described  them  in  1868,  In  infancy  these 
I  growths  are  soft,  vascular,  and  spong>*;  in  older  children  they  l>ecome 
firm,  dense,  and  more  fibrous.  Their  appearance  is  well  shown  in  Fig. 
65.     Adenoid  vegetations  are  associated  with  hypertrophy  of  the  faucial 


i 


800 


DISEASES  OF  TflE  DIGBSTITE  SYSTSIL 


ionsiU  in  abont  one-third  the  eases.  Growths  large  enoiigfa  to  ense 
decided  na^al  obetmction  may  in  time  produce  changes  in  the  facial 
bones  amounting  to  popitive  deformity.  The  bony  palate  is  dome- 
ebaped  or  even  acutely  arched ;  the  dental  arch  of  the  upper  jaw  be- 


H>  Wnnn  child  eight  rnontha  old;  {2)  from  child  twentj^two  months  old;  (8)  from  ohitd 
two  «ful  r>ti«  hiiir  yemn  otd*^  (4)  froiTi  child  two  and  one  half  vean  old;  (5)  from  child  three 
jrafln  »id.     With  the  exception  of  (5)  all  were  r(^mov^d  with  a  flm^Le  sweep  of  the  euretle. 

AilUtnifih  Uie  i^rowthtt  represented  are  somewhat  lari^er  than  Uie  avenge  for  the  ages  moD- 
tfmiad,  jii«t  toeb  ouca  are  eonatantly  met  with  in  praetioe. 

0Otll«i  almost  V-shaped.     Deformities  of  the  thorax  also  oocur,  which 
will  ))t*  ditscrilK'd  with  the  Symptoms, 

Etiology* — The  constitutional  ef>ndition  described  elsewhere  as 
**  lyiiiphttttfim/'  sometimes  called  the  status  hjmphaticm,  is  the  one  with 
wliich  adenoid  growths  are  very  frequently  associated.  Very  often,  how- 
ever, they  are  the  most  marked  manifestation  of  the  condition.  I  have 
fre^juently  known  every  one  of  a  large  family  of  children  to  be  affected, 
and  oftfo  tfie  parents  have  suffered  from  the  same  disease.  There  can 
bt  no  doubt  regarding  the  influence  of  heredity  in  the  production  of 
adenoids*  In  many  cases  they  are  congenital.  Rachitic  children  are 
fonidwhat  oftener  affected  than  others,  but  no  connection  with  syphilis 
baa  been  traced.  Much  interest  has  lately  been  awakened  regarding  the 
relation  of  adenoid  growths  to  tuberculosis.    Of  945  cases  collected  by 
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Lewin  in  which  ffpedmens  of  adenrnds  weie  examined^  tnbeimlosis  was 
present  in  5  per  cent.  Thon^  this  proportion  is  no  donbt  moA  hi^ier 
than  will  be  found  in  priTate  practice,  the  fact  is  an  important  one; 
for  it  is  hi^y  probable  that  this  is  the  diannel  of  infection  in  not  a 
few  cases  of  tnbercolons  meningitis.  Adenoids  are  most  common  in 
damp,  changeable  dimates.  Their  first  symptoms  often  follow  an  attadL 
of  measles,  scarlet  fever,  or  diphtheria.  The  repeated  head  colds  aoa 
more  often  a  result  than  a  cause  of  the  condition. 

Qymptoma. — ^The  symptoms  of  adenoid  growths  are  usually  first  no-t 
tked  when  diildren  are  from  eighteen  months  to  three  years  old ;  but 
they  may  be  present  almost  from  birth.'  I  have  in  scTeral  instances  seen 
ihem  to  a  marked  degree  in  infants  only  a  few  months  old.  The  symp- 
toms generally  increase  in  sererity  as  age  advances,  being  always  better  in 
summer  and  worse  in  winter,  until  the  age  of  six  or  seven  is  readied. 
The  diief  symptoms  are  those  which  relate  to  (1)  chronic  rhino-pharyn- 
geal  catarrh,  (2)  mechanical  obstruction,  (3)  deafness,  (4)  general 
malnutrition  and  ansBmia,  (5)  reflex  nervous  phenomena. 

The  rhino-pharyngeal  catarrh  shows  itself  by  a  persistent  nasal  disr 
diarge,  frequently  recurring  acute  attacks,  or  head  colds,  during  the 
entire  winter  season.  In  susceptible  children  these  attacks  are  often  the 
beginning  of  a  bronchitis,  which  may  keep  a  young  child  indoors  almost 
the  entire  winter. 

The  obstructive  symptoms  are  inability  to  blow  the  nose,  mouth-i 
breaiiiing  constantly  or  only  during  sleep,  and  a  nasal  voice.  The 
diflSculty  in  breathing  is  increased  when  the  child  lies  upon  the 
back.  In  consequence  of  this,  children  sleep  in  all  sorts  of  positions — 
lying  upon  the  face,  sometimes  upon  the  hands  and  knees,  and  often  toss 
restlessly  about  the  crib  in  the  vain  endeavour  to  find  some  position  in 
which  respiration  is  easy.  The  attacks  of  dyspnoea  at  night  may  amount 
almost  to  asphyxia,  and  are  the  explanation  of  many  of  the  so-called 
night-terrors  from  which  children  suffer.  When  the  obstruction  has 
existed  from  infancy  there  are  often  deformities  of  the  chest ;  these  are 
most  marked  in  rachitic  subjects.  The  most  frequent  one  consists  in 
deep  lateral  depressions  of  the  lower  part  of  the  chest,  with  a  promi- 
nence of  the  sternum — the  familiar  pigeon-breast  (Fig.  56).  The  de- 
formity is  due  to  interference  with  pulmonary  expansion. 

Some  impairment  of  hearing  exists  in  a  large  proportion  of  the  cases. 
Blake  (Boston)  found  this  to  be  true  in  39  out  of  47  cases  examined; 
in  35  of  these  marked  improvement  in  the  hearing  followed  removal 
of  the  adenoid  growths.  Deafness  may, be  due  to  tubal  catarrh  or  to 
otitis.     Often  a  history  is  given  of  several  attacks  of  suppurative  otitis. 

The  reflex  symptoms  associated  with  adenoid  growths  are  many. 
One  of  the  most  important  is  catarrhal  spasm  of  the  larynx,  or  the  famil- 
iar spasmodic  croup.    In  my  experience  the  majority  of  young  children 
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who  are  subject  to  such  attacks  have  adenoids,  the  removal  of  which 
is  frequently  followed  by  their  complete  cessation.  The  crowing  attacks 
of  newly  born  infants  are  bi'lieved  by  Euritace  Smith  always  to  depend 
upon  adenoids.  1  have  not  been  able  to  satisfy  myself  upon  this  point. 
Other  respiratory  symptoms  associated  with  adenoids  are  intractable 
coughs,  frequently  of  a  spasmodic  character,  without  bronchial  symptoms 
or  signs;  and  persistent  hoarseness,  lasting  for  months  or  even  years, 
and  recurring  every  cold  season.  Both  these  conditions  are  often  cured 
by  the  removal  of  the  adenoids  after  all  other  treatment  has  been  with- 
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out  efTect.  To  these  growths  bronchial  asthma  also  is  very  frequently 
due.  Their  relation  to  incontinence  of  urine  is  often  an  intimate  one ; 
the  two  coexist  in  a  hirge  number  of  patients,  and  in  a  certain  num- 
l)er  removal  of  the  adenoids  cures  the  incontinence.  Headaches  arc  very 
common;  etannnering  may  be  present;  chorea  and  even  epileptiform 
seizures  have  Ix^en  attributed  to  adenoids,  although  I  have  never  seen 
either. 

The  general  health  of  patients  sufFrring  frtmi  adenoids  may  be  im- 
paired frrun  lack  of  oxygen  due  to  obstructed  respiration,  from  loss  of 
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gle^p,  and  from  confinement  to  the  house,  necessitated  by  attacks  of 
bronchitis  or  head  colds.  Marked  anaemia  is  often  present.  In  old  and 
neglected  cases  of  a  severe  character,  children  may  lie  stunted  in  growth, 
and  their  facial  expression  dull  and  stupid.  They  are  languid^  Mstleaa, 
often  depressed,  and  this  with  their  deafness  frequently  causes  them  to 
be  regarded  in  schools  as  children  who  are  somewhat  deficient  mentally. 

These  patients  are  always  better  in  summer  and  worse  in  winter. 
The  natural  course  of  the  growths  if  left  to  themselves  is  to  increase  up 
to  a  certain  point,  and  then  to  remain  stationary  until  puberty,  when 
they  usually  undergo  a  certain  amount  of  atrophy.  This,  with  the 
marked  increase  in  the  capacity  of  the  rhino-pharynx  wiiich  occurs  at  this 
time,  results  in  a  disappearance  of  the  most  aggravated  symptoms.  A 
removal  to  an  elevated  region  with  a  dry  atmosphere  will  often  result 
in  a  relief  from  all  the  symptoms,  and  a  diminution  in  the  size  of  the 
growth,  but  unless  such  a  change  in  residence  is  permanent  the  symp- 
toms are  liable  to  return.  Under  ordinary  circumstances  there  is  little 
or  no  tendency  to  spontaneous  recovery.  Children  with  adenoid  growths 
contract  diphtheria  and  tuberculosis  more  easily  than  do  others,  and  in 
them  attacks  of  diphtheria,  scarlet  fever,  measles,  and  whooping-cough 
are  all  likely  to  be  more  severe. 

I)iag7iosia.~In  a  well-marked  case  the  condition  is  usually  evident 
from  the  history,  and  can  scarcely  be  overlooked.  The  intractable  nasal 
catarrh,  upon  which  no  treatment,  local  or  general,  has  more  than  a  tem- 
porary influence,  the  nu)uth-breathing,  the  disturbed  sleep,  and  the 
slight  deafness — all  are  characteristic.  In  some  even  of  the  marked 
cases,  attention  may  be  drawn  to  the  laryiLX,  bronchi,  or  ears  as  the  seat 
of  disease.  At  other  times  the  patients  come  for  treatment  on  account 
of  the  general  symptoms — the  nervous  depression,  the  headaches »  or  the 
ansemia.  In  rare  eases  the  leading  symptom  may  be  epistaxis.  The 
symptoms  do  not  always  depend  upon  the  size  of  the  growth,  for  in  a 
small  throat  quite  a  small  growth  may  cause  very  marked  symptoms. 

Although  the  history  is  in  most  cases  clear,  only  an  examination  can 
make  us  certain  that  an  adenoid  growth  exists.  The  test  method  of  ex- 
amination consists  in  a  digital  exploration  of  the  pharynx;  but  thia 
requires  a  little  practice  before  it  is  very  satisfactory.  The  head  is  stead- 
ied by  one  hand,  and  the  forefinger  of  the  other  is  passed  up  behind  the 
palate.  The  growth  is  ordinarily  felt  as  an  irregular,  granular,  soft, 
velvety  mass,  or  sometimes  as  a  firm  tumour  completely  blocking  the 
passage;  and  the  finger,  when  withdrawn,  is  almost  invariably  covered 
with  blood.  By  anterior  rhinoscopy^  after  the  use  of  cocaine,  the  growth 
can  often  be  seen. 

Treatment. — The  disappearance  of  adenoid  growths  by  absorption  is 
possible  only  when  they  are  small.  This  may  be  aided  by  the  prolonged 
use  of  guiaquin,  one  grain  three  times  a  day,  or  the  syrup  of  the  iodide 
21 
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of  iron,  fifteen  drops  three  times  a  day ;  but  most  of  all  by  removal  to 
a  warm,  dry  climate  for  the  wiDter  season.  All  possible  means  should 
be  employed  to  prevent  these  patients  from  taking  cold,  such  as  proper 
clothing,  cold  sponging,  cod -liver  oil,  etc.  With  the  larger  growths  these 
methods  may  improve  tlie  catarrhal  symptoms,  but  can  hardly  affect 
the  mechanical  ones.  The  reduction  of  tumours  of  any  considerable 
size  by  local  applications  is,  I  think,  a  delusion;  every  case  that  has 
come  to  my  notice  has  been  relieved  only  by  operation. 

Kemoval  of  adenoid  growths  is  indicated:  (1)  When  the  obstructive 
symptoms — habitual  mouth-breathing,  disturbed  sleep,  nasal  voice, 
chest  deformities,  etc. — are  marked;  (2)  for  a  chronic  nasal  discharge, 
constantly  recurring  head  colds,  particularly  when  thei^e  tend  to  attacks 
of  bronchitis  or  laryngitis;  (3)  where  there  is  asthma  or  repeated  at- 
tacks of  catarrhal  spasm  of  the  larynx;  (4)  with  deafness,  chronic 
otitis,  or  repeated  attacks  of  acute  otitis;  (5)  for  certain  nervous  symp- 
toms— enuresis,  stammering,  chorea,  headaches,  night  terrors,  etc.  Al- 
though striking  improvement  is  not  infrequent,  one  should  be  cautious 
about  promising  too  much  from  operations  where  these  nervous  condi- 
tions exist;  also  in  an  older  child  when  there  is  deafness  or  asthma, 

The  preferable  time  for  operation  is  the  spring  or  early  summer, 
in  order  that  during  the  warm  months  the  mucous  membranes  may  have 
an  opportunity  to  regain  their  normal  condition;  how^ever,  operation 
may  be  done  at  any  time  except  during  attaeks  of  acute  catarrh.  Unless 
the  symptoms  are  very  marked,  I  prefer  to  defer  operation  until  a  eluld 
is  at  least  two  years  old. 

Removal  of  adenoids  by  scraping  with  the  finger  nail  is  possible 
only  when  the  growths  are  very  soft;  it  is  at  best  a  very  uncertain 
method,  and  is  not  to  lie  advised.  Except  in  the  case  of  children  under 
two  or  two  and  a  half  years  old,  where  the  growths  are  generally  small 
and  the  patients  easily  handled,  I  prefer  to  operate  with  general  anees- 
thesia ;  first,  for  the  sake  of  thoroughness ;  secondly,  to  avoid  the  fright 
and  pain  which  so  bloody  an  operation  is  apt  to  cause  in  those  who  are 
older,  and  es|>ecially  in  very  nervous  children.  So  many  deaths  from 
operations  for  adenoids  or  tonsils  under  chloroform  have  now  been  re- 
ported (Hinkel  in  1898  collected  eighteen,  and  a  number  have  since  been 
added),  and  so  many  narrow  escapes  have  occurred  that  have  not  been 
published,  that  chloroform  anaesthesia  should,  1  think,  be  given  up  alto- 
gether. My  preference  is  for  ether;  in  older  children  it  may  with  advan- 
tage liC  preceded  by  nitrous  oxide,  and  sometimes  with  such  patients  the 
nitrous  oxide  atone  may  be  used,  but  this  is  not  to  be  advised  with  very 
young  children.  Deep  amesthesia  is  not  usually  necessary,  and  if  the 
semi-erect  position  is  assumed  it  increases  the  danger  of  the  entrance  of 
blood  or  portions  of  the  growth  into  the  larynx,  which  might  cause  fatal 
asphyxia. 


ADENOID  VEGETATIONS  OP  THE  PHARYNX 


The  only  mstruraents  required  are  a  mouth-gag,  like  that  used  for 
intubation,  and  modified  Gottetein's  curettes,  which  should  be  sharp. 
The  physician  should  have  several  sizes  with  different  curves  to  suit  the 
size  and  attachment  of  the  growth  and  the  capacity  of  the  throat.  Many 
of  the  instruments  used  for  young  children  are  too  large,  the  smaller 
ones  being  more  easily  manipulated  and  less  liable  to  do  harm. 

If  no  anaesthetic  is  used,  the  patient^s  arms  are  pinioned  to  the  side 
by  two  or  three  turns  of  a  sheet  around  the  body,  the  head  firmly  held 
by  an  assistant,  upon  whose  lap  the  patient  sits,  as  for  the  operation  of 
intubation.  With  anaesthesia  there  is  an  advantage  in  using  the  sheet 
in  the  same  way.  During  operation  I  prefer  to  have  the  patient  raised 
to  a  little  more  than  a  half- reclining  posture  and  the  head  firmly  stead- 
ied. This  position  gives  the  operator  a  decided  advantage  over  the 
low-head  position,  which  is  necessary  when  chloroform  is  used.  After 
the  introduction  of  the  gag,  the  pharynx  should  be  carefully  explored 
with  the  finger  to  determine  the  size  and  position  of  the  growth.  The 
tongue  is  then  depressed  by  the  left  forefinger,  while  with  the  right  hand 
the  curette  is  carefully  passed  high  up  behind  the  soft  palate  until  it 
meets  the  nasal  septum.  The  handle  of  the  curette  is  grasped  as  one 
holds  a  pen.  The  cut  is  made  with  a  douTiward  movement,  depressing 
the  blade  and  elevating  the  handle  of  the  curette,  it  being  given^rfclever- 
like  motion  by  the  action  of  the  wrist.  When  the  curette  is  grasped 
with  the  entire  hand,  and  the  full  arm  used  with  simply  a  downward 
movement,  the  pharyngeal  mucous  membrane  is  often  stripped  down 
lor  some  distance  below  the  growth,  but  not  cut  off.  Care  should  be 
taken  to  keep  the  blade  well  against  the  bony  wall  of  the  vault  and  pos- 
terior pharyngeal  wall,  and  the  handle  in  the  median  line,  and  not  to 
employ  too  much  force.  The  majority  of  the  growths  encountered  in 
ordinary  practice,  such  as  Nos.  1,  2,  and  3  in  Fig.  55,  can  be?  removed 
with  one  sweep  of  the  curette,  the  mass  usually  coming  away  in  a  single 
piece.  Others  may  require  the  instrument  to  be  used  two  or  three  times. 
The  patient  is  now  turned  face  downward  until  most  of  the  hiemor- 
rhage  has  ceased.  Then  the  cavity  should  l>e  explored  with  the  finger 
to  ascertain  whether  the  removal  has  been  complete.  The  forceps  (Low- 
enbergs  and  various  modifications)  are  quite  unnecessary,  and  in  un- 
skilled hands  are  capable  of  doing  much  harm.  One  unfamiliar  with 
their  use  may  easily  tear  away  pieces  of  the  uvula,  soft  palate,  pharyn- 
geal wall,  and  even  portions  of  the  Eustachian  tubes. 

The  entire  operation  consumes  in  most  cases  less  than  a  minute. 
Hiemorrhage  is  always  abundant,  and  seems  alarming  to  one  who  sees 
it  for  the  first  time.  In  an  average  case  it  amounts  to  one  or  two 
ounces,  but  generally  ceases  in  a  few  minutes.  A  child  should  not  pass 
from  the  physician^s  observation  until  all  bleeding  has  stopped.  It  often 
happens  that  the  patient  swallows  the  growth,  a  disappointing  but  not 
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ft  serioiM  acddent.  The  child  should  be  kept  quiet,  preferably  in  bed, 
for  twenty-four  hours ;  and  in  the  house  for  fire  or  six  days,  unless  the 
weather  is  warm.  No  after-treatment  is  necessar}%  or  at  most  a  spray 
of  a  weak  antiseptic  solution,  fiecurrences  are  extremely  rare,  except 
after  incomplete  operations,  such  as  those  performed  with  the  finger 
nail,  etc.  The  improvement  i*  usually  in  proportion  to  the  severity  of 
the  previous  symptoms.  It  generally  begins  in  a  few  days,  sometimes 
at  once,  though  the  full  benefit  may  not  be  seen  for  a  month.  The 
breathing  becomes  freer,  the  sleep  more  quiet;  the  mouth  may  soon  be 
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He  lore  opomtion.  Three  months  after  ojwmtion. 

Fioii  67  imi  5S. — Adenoid  ?eg«tations  of  the  pburyEx;  girl  twelve  year*  old    (Hooper.) 

habitunlly  cloi^ed;  voice  and  hearing  improve,  and  the  benefit  to  the 
general  health  is  soon  apparent.  The  pallor,  listlessness,  and  inattention 
disappear,  and  a  rapid  increase  in  weight  often  follows.  The  entire  ap- 
pearanee  of  the  child  may  in  a  few  months  be  transformed  (Figs,  57,  58)* 
Bangers  and  AccideBts  from  Operation, — While  it  is  rare  that  anjf 
accidents  of  ji  serious  nalore  are  met  with,  it  should  not  be  forgotten  that 
thi'V  niay  occur.  Undue  laceration  of  the  parte  may  result  from  a  bun- 
gling operation  particularly  with  too  large  curettes  or  with  the  forceps. 
nieiTiorrhage  may  be  excessive  or  even  fatal.  In  over  two  hundred  opcr- 
atiuuH  I  have  had  but  one  case  of  serious  haemorrhage.  A  fatal  result  is 
exceedingly  rare,  Newcomb  in  1893  could  find  but  four  examples. 
Haemorrhage  may  be  continuous  after  operation,  or  secondary,  in  which 
case  it  almost  invariably  occurs  within  twenty-four  hours.  It  is  impor- 
tant, therefore,  that  the  patient  be  kept  under  observation  for  that 
time.  Bleeding  is  best  controlled  by  injecting  into  the  rhino-pharynx 
through  the  nostrils  one  or  two  drachms  of  hydrogen  peroxide,  full 
strength^  or,  this  failings  a  solution  of  suprarenal  extract  may  be  used  in 
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the  same  manner.  As  a  last  resource  plugging  of  the  posterior  nares 
may  lie  resorted  to.  In  all  cases  the  patient  should  be  kept  absolutely 
quiet. 

Occasionally  an  acute  attack  of  bronchitis  or  otitis  occurs  after  oper- 
ation ;  and  in  a  few  rui-ordcd  instanees  acute  meningitiSj  simple  or  tuber- 
culous, has  followed.  The  danger  of  asphyxia  from  the  entrance  of  blood 
or  the  tumour  into  the  larynx  has  already  been  mentioned. 

The  danger  from  chloroform  ansesthesia  is  due  not  so  much  to  the 
nut^jre  of  the  operation  as  to  the  condition  of  the  patient.  It  is  now 
well  established  that  all  children  in  whom  the  condition  known  as  lym- 
phatism  is  marked,  bear  chloroform  very  badly. 


CHAPTER    III. 

DISEASES  Of"  TEE  TONSILS, 

Thb  tonsils  *  are  lymphoid  structures  closely  resemhling  Peyer's 
patches,  but,  instead  of  having  a  flattened  surface,  the  lymphoid  tissue  in 
the  tonsil  is  folded  upon  itself,  forming  quite  deep  depressions — ^the  ton- 

■  sillar  crypts.    These  crypts,  like  the  surface  of  the  tonsils,  are  lined  hy 

[epithelial  cells.  They  contain  lymphoid  cells,  desquamated  epithelium, 
particles  of  food,  and  bacteria.     Under  normal  conditions  the  tonsils 

[take  no  part  in  absorption  from  the  mouth.    When,  however,  their  epi- 

ithelium  is  rarefied  or  removed,  the  tonsils  absorb  with  very  great  facility 
Qfeiy  sort  of  poison  which  the  mouth  may  contain.     Such  poisons  are 

» taken  up  by  the  l)Tnphatics,  and  through  them  reach  the  general  circu- 

[lation. 

Acute  inflammation  of  the  tonsils,  like  that  of  the  pharynjc,  occurs 
regularly  in  diphtheria,  scarlet  fever,  and  measles,  less  frequently  in  the 
other  infectious  diseases.  The  secondary  forms  will  be  considered  with 
the  diseases  with  which  they  are  associated. 

Acute  catarrhal  tonsillitis,  or  inflammation  of  the  raucous  membrane 
covering  the  tonsils,  occurs  as  pari  of  the  lesion  in  acute  pharyngitis, 
but  very  rarely  is  seen  alone. 

Cronponi  Tonailiitii. — This  is  a  more  severe  form  of  inflammation 
than  catarrhal  tonsillitis.    It  involves  the  mucous  membrane  of  the  ton- 

■fiils,  the  tonsillar  crypts,  and  to  a  greater  or  less  degree  the  whole  struc- 
ture of  the  tonsiL  Fibrin  is  poured  out  upon  the  surface  in  sutHcient 
quantity  to  form  a  distinct  psendo-membrane.  which  usually  covers  the 


•  Sec  nmlenpyU  AmericAii  Jcmnml  of  the  Meilical  Sciences,  Mart-li,  180 1»  on  Anat^ 
oiny  And  Physiology ;  Pnckard,  Philndelphiit  Medical  Journal,  April  31, 1  WO,  on  lo- 
lectioD  through  the  TousilL 
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tonsils,  but  in  primary  cases  it  does  not  extend  beyond  thera.  In  most 
cases  both  sides  are  affected.  The  exudation  sometimes  begins  in  iso- 
latetl  dots,  like  a  follicular  tonsillitis,  which  afterward  coalesce  to  form 
a  coutinnous  patch.  The  membrane  is  usually  of  a  yellowish  gray  col- 
our. It  can  often  be  completely  removed  with  the  swab.  The  constitu- 
tional symptoms  are  generally  marked  and  resemble  those  of  follicular 
tonsillitis. 

The  disease  is  differentiated  with  certainty  from  diphtheria  only  by 
means  of  cultures,  whicli  should  be  made  in  every  ease.  (See  Diagnosis 
of  Diphtheria.)  Croupous  tonsillitis  is  nearly  always  due  to  the  strep- 
tococcus. Though  never  severe  when  it  occurs  as  a  primary  affection, 
it  may  be  very  serious  when  it  is  secondary  to  measles  or  scarlet  fever. 
Its  clinical  features  are  more  fully  considered  under  the  head  of  Pseudo- 
diphtheria, 

Ulcero-membranous  Tonsillitia. — This  is  an  inflammation  somewhat 
resembling  croupous  tonsillitis,  but  it  is  often  unilateral  and  associated 
with  superficial  ulceration.  The  tonsil  is  covered  with  a  dirty  yellowish 
exudation,  wliich  may  be  mistaken  for  diphtheria.  There  is  superficial 
necrosis,  and  when  this  tissue  is  wiped  away  with  a  swab,  bleeding  occurs. 
The  disease  is  further  distinguished  by  the  swollen  lymph  nodes  at  the 
angle  of  the  jaw^,  and  by  the  fact  that  the  constitutional  symptoms  wliich 
accompany  other  forms  of  tonsillitis  are  either  very  slight  or  absent  alto- 
gether. The  pathological  process  is  similar  to,  if  not  identical  with, 
ulcerative  stomatitis  (see  page  J28i),  with  which  it  is  sometimes  asso- 
ciated. At  such  times  the  breath  is  foul  and  there  is  often  profuse  sali- 
vation. 

TJlcero-merabranous  tonsillitis  was  first  described  by  Vincent,*  and 
by  him  attributed  to  a  fusiform  bacillus,  which  he  described,  although  a 
spirillum  was  found  associated  with  it.  Vincent's  observations  have 
si  n  ce  bee  o  co  n  fi  rm  ed  by  a  n  u  m  be  r  o  f  w  r i  t  e  rs .  f 

The  chief  interest  in  ulcero-membranous  tonsillitis  lies  in  the  diag- 
nosis, although  it  is  not  an  infrequent  disease.    It  is  to  be  treated,  like 

♦  Lft  Pre&se  Medicide.  Marcb  12,  mm. 

f  See  Sobel  and  Herrmann,  Xew  York  Medical  Journal,  December  7,  1901 »  for 
recent  Iit<*rature. 

Vincent's  bacillus  is  described  as  about  twice  m  long  as  the  Klebs-Loeffler  bacillus. 
It  is  thin,  with  pointed  ends,  ami  sometimes  bent  [  it  is  negative  to  Gram,  and  has  not 
yet  Immi  isolated  m  pure  fulture,  although  Vincent  was  able  to  make  it  grow  in 
bouillon  with  other  organisms  fmm  the  mouth.  It  is  not  vet  determined  whether  the 
disease  is  due  to  the  fusiform  bacillus  alone,  or  that  the  Bpirillum  plaja  any  part ;  the 
spiriUum  may  possibly  be  merely  a  morphological  variation  of  the  bacillus.  The 
fusiform  bflcillus  is  occasionally  found  alone ;  the  spirillum,  never  alone.  The  baeillus 
is  found  in  smears  from  an  affected  tonsil,  in  making  which  it  is  recommende<l  to  go 
deeply  into  the  necrotic  tissue,  since  the  superficial  parts  are  crowded  with  other 
bacteria. 
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ulcerative  stomatitis,  by  the  internal  administration  of  chlorate  of  pot- 
aeh,  combined  with  the  local  use  of  some  antiseptic,  such  as  peroxide  of 
hydrogen  or  nitrate  of  ailver* 

FOLLICULAR  TONSILLITIS. 

This  is  the  most  frequent  and  most  characteristic  form  of  inflamma- 
tion of  the  tonsil.  It  is  essentially  an  inflammation  of  the  tonsillar 
crypte,  and  secondarily  of  the  whole  glandular  structure. 

Etiolog^r* — There  is  seen  in  certain  children  a  predisposition  to  at- 
tacks of  tonsillitis,  so  that  from  very  slight  exciting  causes  these  occur— 
sometimes  from  exposure,  sometimes  from  detangement  of  the  stomach, 
and  sometimes  without  any  evident  reason.  Children  with  a  rheu- 
matic inheritajice  appear  to  be  more  susceptible  than  otliers*  One  at- 
tack predisjxises  to  a  second.  Patients  suffering  from  chronic  hyper- 
trophy of  the  tonsils  are  exceedingly  prone  to  acute  tonsillitis.  It  is  not 
very  common  in  infancy,  but  after  this  period  it  is  vei^  frequent  through- 
out childhood.  The  disease,  in  all  probability,  begins  as  an  infectious 
inflammation  at  the  bottom  of  the  crypts,  due  to  the  presence  of  strep- 
tococci or  staphylococci,  which  readily  enter  from  the  mouth,  and  excite 
an  attack  whenever  favourable  conditions  are  present. 

Leaions. — As  a  result  of  the  inflammation,  the  tonsillar  crypts  are 
filled  with  epithelial  cells,  pus  cells,  mucus,  and  bacteria.  These  form 
masses  which  appear  at  the  mouth  of  the  crypts  as  small  yellow  dots, 
often  miscalled  ulcers.  Sometimes,  in  addition,  fibrin  is  poured  out,  and 
forms,  with  the  other  inflammatory  products,  little  plugs  which  project 
somewhat  from  the  surface  of  the  mucous  membrane,  and  which  can 
easily  be  pressed  out.  Accompanying  the  changes  in  the  mucous  mem- 
brane above  mentioned,  there  are  acute  congestion  and  swelling  of  the 
whole  tonsil,  with  more  or  less  proliferation  of  the  lymphoid  tissue.  Fol- 
licular tonsillitis  is  always  bilateral.  Although  the  pathological  process 
is  generally  limited  to  the  tonsils,  there  may  be  more  or  less  pharyngitis 
associated. 

Symptoms, — The  general  symptoms  usually  appear  before  the  local 
ones,  and  are  often  quite  severe.  The  onset  is  abrupt,  with  chilly  sensa- 
tions, occasionally  a  distinct  rigour.  In  infants  there  is  often  vomiting, 
and  sometimes  diarrhoea.  There  is  pain  in  the  back,  in  the  muscles  of 
the  extremities,  and  in  the  head.  Sometimes  there  is  pain  in  the  lateral 
cervical  muscles.  The  temperature  rises  rapidly  to  102''  or  103"  F.; 
often  it  touches  104**  or  105"  F. 

The  first  local  symptoms  are  some  swelling  of  the  tonsils  and  the  ap- 
pearance of  isolated  vellow  spots  a  little  larger  than  a  pin's  head.  Often 
these  can  be  wiped  off  with  a  swab,  or  the  little  plugs  can  be  squeezed 
out,  leaving  slight  depressions.  Later  there  is  acute  congestion  of  the 
tonsil,  with  more  swelling.    Even  when  the  disease  is  at  its  height  the 
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pttiB  mod  discomfort  are  only  moderate,  and  in  many  cases  scarcely 
The  swelling  and  tenderness  of  the  lymph  glands  behind  the 
'  of  the  jaw  are  not  great,  and  may  be  absent. 

The  constitutional  symptoms,  as  a  rule,  last  three  days,  and  are  most 
•evere  upon  the  first  day.  The  local  spnptoms  last  somewhat  longer,  but 
VRuUy  by  the  end  of  the  fourth  day  the  exudate  has  disappeared,  although 
tnhigement  of  the  tonsil  may  persist  for  a  week  or  even  longer.  On  ac- 
count  of  the  conn edioaj^ tonsil Utis-mih  rheum atiim^  the  heart  should 
be  milched  during  attacks,  especially  in  those  who  are  subject  to  them. 

BtAgnoiis, — Tonsillitis  may  be  confounded  at  its  onset  with  scarlet 
ttver.  Its  constitutionarsymptoms  in  the  beginning  closely  resemble 
malaria,  influenza,  or  pneumonia.  The  great  frequency  of  tonsillitis 
makes  inspection  of  the  throat  imperative  in  ever>^  case  of  acute  illness 
in  children.  The  diagnosis  from  diphtheria  is  considered  in  connection 
with  that  disease. 

Treatment. — Follicular  tonsillitis  is  a  mild  disease  without  danger  to 
life,  and  one  which  runs  a  short,  self- limited  course.  The  indications 
are,  then* fore,  to  make  the  patient  as  comfortable  as  possible  by  the  relief 
of  individual  symptoms.  Older  children,  particularly  those  who  are 
rheumatic,  should  be  treated  with  sodium  salicylate,  four  grains  every 
three  hours  being  given  for  the  first  twenty-four  hours,  and  later  less 
fn.Hpicntly.  In  infants  this  drug  must  be  given  in  smaller  doses  and 
with  c«re»  lest  it  upset  the  stomach.  The  general  muscular  pains  of  the 
first  day  are  best  relieved  by  phenacetine,  two  grains  every  four  hours 
to  a  child  three  years  v\d.  Later  it  may  be  used  in  smaller  doses,  but 
enough  t«ljo«kl  be  given  to  luake  the  patient  comfortable. 

I/icfll  treatment  i^<  better  omitted  in  infant^^.  Older  children  may 
gargle  with  a  solution  of  boric  acid  or  weak  bichloride  (1  to  10,CM>0), 
I^metlt  often  follnws  painting  the  tonsils  with  tincture  of  iodine  or  a 
H*u*tH^rHvnt  w>luti(>u  of  silver  nitrate.  In  all  doubtful  cases  the  jmticnt 
nhould  Ih?  iwilatisl  and  the  same  tn^atment  adopted  as  in  diphtheria. 

Pin-KUMONOUS  TONSILLITIS— PERITONSILLAR  ABSCESS-QUINSY. 

Thin  is  an  inflammation  of  the  cellular  tissue  surrounding  the  tomil, 
nivnt<*tinie*  invM*!ing  tlu'  t**nsii  it,<elf.  It  nuiy  terminate  in  resolution,  but 
untmllv  g<H's  on  to  Ihc  ft*niiMtJ<»n  of  an  abscess,  rhlegmonous  tonsillitis 
in  much  li^H  mnnnoij  in  children  tlian  in  adults,  and,  compared  with  the 
other  fornix*,  it  in  n  rare  disease  in  early  life.  It  is  the  only  variety  which 
U  regularly  nnilalerah  In  rno,st  casej*  tlie  inflammatory  process  is  cir- 
iiummTihiHl.  hilt  in  rare  instances  there  is  seen  a  diffuse  phlegmonous 
inllrtnirtuiiinn  of  the  |>barynx. 

In  (MTtnit^  palirnU  there  exists  a  cnnstitutional  predisposition  to  the 
diiu>aM\  which  i«  often  aMi*niMati"<l  with  rheumatism.  The  exciting  cause 
mav  l»^  e3«pi>»un%  or  anything  which  may  reduce  the  patient's  general 
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health,  to  which  there  is  added  local  infection.  Catarrhal  pharyngitis 
predisposes  to  this  disease. 

Symptoms. — ^The  onset  resembles  that  of  follicular  tonsillitis,  except 
that  the  geiieml  symptoms  are  usually  less  marked,  the  temperature  is 
commonly  not  so  high,  and  the  muscular  pains  and  prostration  less  se- 
vere. The  local  symptoms,  however,  are  more  striking.  There  is  very  se- 
vere pain  in  the  throat,  which  is  increased  by  deglutition,  and  finally  may 
l»e  80  great  that  swallowing  is  almost  impossible.  It  is  difficult  to  open 
the  mouth.  There  is  pain  in  the  lateral  muscles  of  the  neck,  and  often 
tenderness.  In  the  beginning  but  little  can  be  seen  on  inspection,  even 
though  the  patient  complains  of  a  very  sore  throat.  This  is  always  a 
suspicious  circumstance,  and  should  lead  one  to  look  out  for  quinsy.  It 
is  due  to  the  fact  that  the  inflanmiation  begins  in  the  deeper  tissues, 
and  that  the  mneous  membrane  is  affected  later.  After  twenty-four  or 
forty-eight  hours  there  is  usually  quite  marked  swelling,  which  is  rather 
more  behind  the  tonsil  than  elsewhere,  pushing  it  upward  and  forward; 
floraetimes  it  is  more  in  front  of  the  tonsiL  A  little  later  there  is  in- 
tense inflammation  of  the  mucous  membrane  covering  the  tonsil,  fauces, 
and  uvula,  with  marked  congestion  and  oedema;  the  uvnla  may  be  pushed 
to  one  side,  and  the  isthmus  of  the  fauces  diminished  to  less  than  one 
half  its  natural  size.  In  one  of  my  own  cases  marked  torticollis  was 
present,  and  existed  for  two  or  three  days  before  the  diagnosis  of  quinsy 
could  be  made  by  the  other  symptoms. 

In  most  cases  the  recognition  of  quinsy  is  quite  easy  by  attention  to  the 
symptoms  above  mentioned*  By  inspection  of  the  throat,  less  information 
is  sometimes  obtained  than  by  palpation  ;  by  this  means  a  fulness,  and 
later  a  point  of  fluctuation,  can  readily  be  made  out  Acute  phlegmonous 
tonsillitis  generally  involves  no  danger  to  life.  In  very  young  infanta 
serious  reaults  may  follow  spontaneous  rupture  during  sleep;  and  in 
older  children  occasionally  there  may  be  oedema  of  the  glottis.  If  not 
treated,  abscess  usually  forma  in  from  five  to  seven  days,  and  opens  spon- 
taneously. 

Treatmeiit.— If  an  early  diagnosis  is  made  an  attack  of  quinsy  may 
occasionally  be  aborted.  For  this  many  drugs  have  been  advocated,  but 
to  my  mind  the  best  is  salol,  which  should  be  given  in  doses  of  two 
grains  every  two  hours  to  a  child  of  five  years*  In  some  patients  larger 
doses  may  be  used.  This  may  be  combined  with  small  doses  (gr.  ^)  of 
Dover's  powder.  Relief  may  be  afforded  by  very  hot  or  cold  applications, 
according  to  the  sensations  of  the  patient.  The  holding  of  ice  in  the 
mouth  and  the  application  of  an  ice-bag  externally,  often  give  great  com- 
fort In  other  cases,  gargling  with  very  hot  water  and  the  application  of 
hot  flaxseed  poultices  externally,  will  be  preferred-  As  soon  as  fluctuation 
is  detect^  an  incision  should  be  made  with  a  guarded  bistoury.  If  made 
too  early,  only  a  small  amount  of  pus  is  evacuated  and  the  abscess  may 
29 
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refill    After  spootaneoua  rupture  the  relief  to  symptoms  is  usually  iin^ 
mediate. 


CHRONIC  HYPERTROPHY  OP  THE  TONSILS.— CHRONIC  TONSILLITIS. 

The  condition  known  as  chronic  hypertrophy,  is  a  permanent  enlarge- 
ment due  to  a  proliferation  of  the  lymphoid  tissue  of  the  tonsils^  and  an 
increase  in  the  conneetive-tisstie  stroma.  If  the  increase  in  the  connectiire 
tissue  is  slight,  the  tonsil  is  soft;  if  it  is  great,  the  tonsil  is  firm  and  hard, 
almost  like  a  fibrous  tumour.  All  degrees  are  found.  Associated  with 
hypertrophy  of  the  tonsils  there  are  frequently  found  adenoid  growths  of 
the  pharynx,  both  of  these  depending  upon  similar  local  and  constitu- 
tional conditions.  There  is  in  nearly  all  marked  cases  a  chronic  pharyn- 
geal catarrh  which  may  involve  the  EuBtachian  tubes. 

Etiology. — Hypertrophy  of  the  tonsils  is  an  exceedingly  common  con- 
dition in  the  cities  of  the  seacoast  and  lake  districts  of  the  temperate 
aone.  In  a  routine  examination  of  2,000  New  York  school  children, 
Chappell  found  enlargement  of  the  tonsils  sufficiently  marked  to  be  con- 
sidered pathological,  in  270  cases.  The  causes  are  constitutional  and  local. 
The  constitutional  causes  relate  to  the  conditions  described  in  the  chapter 
upon  Lymphatism,  This  is  often  found  in  certain  families  for  several 
generations.  The  condition  is  not  connected  with  tuberculosis.  It  oc- 
curs in  children  who  are  in  other  respects  healthy.  Hypertrophy  of  the 
tonsila  is  often  a  congenital  condition,  increasing  slowly  during  infancy, 
so  as  to  produce  marked  symptoms  by  the  time  the  child  is  two  years  old* 
The  most  important  of  the  local  causes  are  attacks  of  acute  or  subacute 
pharyngitis.  While  it  is  true  that  attacks  of  acute  inflammation  are  often 
the  cause  of  hypertrophy,  it  is  also  true  that  hypertrophy  is  one  of  the 
most  frequent  predisposiug  causes  of  acute  attacks,  and  that  it  may  be 
seen  in  children  who  have  never  had  tonsillitis. 

Symptomi. — Hypertrophy  of  the  tonsils  is  rarely  marked  enough  to 
cause  any  decided  symptoms  before  the  end  of  the  second  year,  although 
I  once  saw  in  a  younger  child  enlargement  sufficient  to  bring  the  two  ton- 
sils into  contact.  The  most  important  local  symptoms,  formerly  ascribed 
to  hypertrophied  tonsils,  are  now  known  to  depend  upon  adenoid  growths 
of  the  pharynx.  As  these  conditions  are  so  frequently  associated,  it  is 
somewhat  difficult  to  determine  which  symptoms  are  due  to  the  tonsili 
alone*  In  a  marked  case,  the  most  prominent  symptoms  are  mouth- 
breathing,  disturbed  sleep  accompanied  by  snoring,  and  nasal  voice — the 
patient  in  some  cases  talking  as  though  he  had  food  in  his  mouth.  There 
may  be  some  difficulty  in  swallowing  solid  food.  Enlarged  tonsils  may 
often  he  felt  externally.  As  a  consequence  of  the  obstruction  of  the 
Eufltachian  tubes  there  may  be  deafness.  Deformities  of  the  chest,  Buch 
aa  pigeon-breast,  are  occasionally  seen,  but  probably  depend  more  upon 
obatruoted  respiration  by  adenoids  than  by  the  tonsils. 
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The  soft  tonsils  may  diminish  somewhat  in  size  spontaneously.  They 
sometimes  shrink  very  decidedly  after  an  attack  of  acute  tonsillitis,  scar- 
let fever,  or  diphtheria.  As  a  rule  the  tonsils  become  firmer  and  harder 
as  time  passes.  They  usually  increase  in  size  up  to  a  certain  pointy  and 
then  remain  nearly  stationary  until  about  puberty,  when  they  may 
diminish  considerably.  During  intercurrent  attacks  of  inflammation,  the 
swelling  is  much  increased,  and  the  symptoms  are  proportionately  aggra- 
vated. In  cases  of  marked  enlargement  very  little  spontaneous  improve- 
ment is  to  be  looked  for  during  childhood. 

Treatment. — Very  large  tonsils  are  a  source  of  continued  danger  to 
the  patient,  and  in  every  case  of  marked  hypertrophy  treatment  should 
be  advised.  The  danger  may  be  from  Eustachian  catarrh  and  deafness, 
or  from  repeated  attacks  of  acute  tonsillitis.  But  quite  as  important  as 
these  is  the  fact  that  they  increase  the  liability  to  contract  diphtheria, 
and  add  to  the  dangers  both  from  diphtheria  and  scarlet  fever.  If  the 
patient  is  removed  from  the  locality  in  which  acute  tonsillitis  is  liable  to 
occur,  to  a  dry  climate,  considerable  improvement  is  likely  to  result  in 
a  young  child  in  whom  the  tonsils  are  soft,  but  not  much  is  to  be  ex- 
pected in  older  children  with  hard,  fibrous  tonsils,  except,  perhaps,  a 
cure  of  the  accompanying  pharyngeal  catarrh. 

The  only  internal  remedy  offering  much  chance  of  benefit  is,  in  my 
experience,  the  syrup  of  the  iodide  of  iron,  which  must  be  given  in  quite 
large  doses  (twenty  drops  three  times  a  day  to  a  child  of  five  years),  and 
continued  for  several  months.  In  a  small  number  of  cases  marked  im- 
provement is  seen  from  this  treatment,  but  in  the  majority  but  little 
change  occurs.  Astringent  applications  may  accomplish  something  in 
recent,  but  practically  nothing  in  old  cases.  In  a  marked  case,  operation 
is  the  only  thing  which  can  be  relied  upon  to  effect  a  cure.  In  those  in 
which  it  is  decided  not  to  operate,  or  in  which  operation  is  refused,  a 
faithful  trial  may  be  made  with  the  other  measures  referred  to.  The 
question  to  be  decided  always  is  whether  or  not  operation  shall  be  done. 
For  convenience  of  consideration,  the  cases  may  be  divided  into  three 
groups:  (1)  those  in  which  the  tonsils  are  nearly  or  quite  in  contact;  (2) 
those  in  which  they  project  not  more  than  one  fourth  of  an  inch  beyond 
the  faucial  pillars;  (3)  the  intermediate  cases.  All  of  the  first  group 
should  unquestionably  be  operated  upon,  unless  the  patients  general  con- 
dition is  such  as  to  forbid  operation  of  any  kind.  Of  the  second  group, 
few  if  any  require  operation.  Whether  an  operation  is  done  in  the  third 
group  will  depend  upon  the  individual  case.  If  there  are  frequent  attacks 
of  acute  tonsillitis,  and  some  deafness,  an  operation  should  be  performed. 
If  little  or  no  local  discomfort  is  experienced  it  may  be  postponed. 

Of  the  various  operations  proposed,  excision  with  the  guillotine  is  the 
one  which  has  in  children  superseded  all  others  in  the  practice  of  New 
York  physicians.    The  risk  of  haemorrhage  at  this  age  is  very  slight. 
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The  child  is  held  as  for  the  operation  of  intubation,  except  thai  the  head 
is  thrown  backward.  No  uftc^r-truatnient  is  required,  excepting  fluid  diet 
and  oonflnamcnt  to  the  house  for  two  or  three  days.  Excessive  hfcmor- 
rhag^  may  be  controlled  by  digital  pressure,  or  by  the  application  of 
styptic  cotton  ujHin  a  8wab;  in  extreme  ctiscs^  by  transfixing  the  tonsil 
stump  with  a  hartvlip  pin  and  tlu^  api>lication  of  a  ligature.  I  have  more 
than  once  aeon  physicians  greatly  alarmed  at  the  gray  wound  on  tlic  day 
following  tonsillotomy,  tiio  appearance  being  such  as  to  lead  in  several 
CAAi^  to  the  diai?uoAi«  of  diphtheria.  This  mistake  will  not  be  made  if 
iho  po«aibility  of  it  is  borne  in  mind.  It  is  seldom  that  any  but  good 
rcAulta  follo>^  f  tuusiillotomy  if  properly  performed.     It  is 

too  atton  nc^I, , .. .,.  \\  .,.  ^  adcuoida  of  the  pharynx  are  also  present,  the 
iymptou)4i  may  de|>ond  more  npon  them  than  upon  the  enlarged  tonsils, 
and   litth*  InMioti?  i   until   the  adenoid  growths  also  are  removed. 

IVth  m^  W  ^'V"  p*>u  at  a  single  sittings  or  at  two  sittings  if  pre- 

Il  («  (  V    ,uy  to  remove  the  tonsil  to  a  point  even  with  the 


fiMftc4«l  p 


Mu»rt*  nearly  we  can  come  to  this  the  better.     The 


ii^4mnt  (it  iibHtika|t«^  fri>m  oioatrixatton  after  operation  has  been,  in  my 
#i|i0r<mH%  ifi^iM'riilly  loafl  than  waa  expected.  As  a  mle»  enlai^ement 
«if  IH^  l^iujl  miliMHpunit  to  an  o)wration  is  not  seen ;  but  one  should  be 
^^iM^t  ikMmt  prmninini^  [mrent^i  that  it  will  not  oocar.  I  have  seen  it  in 
Itv  iMT  thtm  imUkiXK^m  to  a  striking  degree,  and  think  it  more  likely  to 
^^^t  it  oHihli^u  opmUHl  on  aru  very  young— i.  e.»  under  tluve  years. 


nmitA&MlS  OF  TMS  iSSOPBJLQUS. 

IIAUPDfUlATlOlia 

f^^Ki^MNlVU  anomaUi>i  ot  th«»  a^^phigiw  «•  mmk  1 

iv^i'  d. 

\isiiK^  miVr  \^,  (U  OoAIMitel  tUdi  of  lilt  Mek«  diM  to  a 
msx^  Uiwvi^ii  thii  rn'mnA  md  lliiii  bimoliU  anbat.    TUa 
ll^ii^if^l  vipuniutf  (liil  aKvvip  and  ki  llit  onladt  tl  dM 

^tM  «ilk  IIm  «nHr  put  «lllw 
^tit     n\  T%m  oiiQi^Hifni  mm  h 
\^  \n  a  t^  on  Tkt  woptefm  aiay 
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fifitnlous  commTiBication  with  the  trachea,  existing  either  alone  or  as80> 
ciafced  with  some  of  the  other  deformities  meotioned* 

Congenital  narrowing  of  the  cesophagus  and  fistula  of  the  neck  are 
amenable  to  Burgical  treatment.  The  cases  of  complete  obstrnction  in  ihe 
ODSophagua  are  almost  of  necessity  fatal,  the  patients  dying  from  inanition 
two  or  three  days  after  birth. 

The  symptoms  of  oesophageal  obstruction  are  regurgitation  on  attempts 
at  swallowing  and  the  impossibility  of  passing  the  Btomach  tube. 

ACUTE  CESOPHAGITIS. 

It  is  quite  remarkable,  considering  the  frequency  of  pathological  pro- 
oeeses  in  the  pharynx,  that  these  so  r»rely  extend  to  the  oBsophagus* 
Thrush,  when  very  extensive  in  the  pharynx,  may  involve  the  upper  part 
of  the  oesophagus ;  hut  there  it  gives  rise  to  new  symptoms.  Biphtheria 
and  pseud o*diphtberia  of  the  pharynx  may  invade  the  oesophagus,  but 
this  is  seen  only  in  very  rare  instances*  In  about  seventy-five  autopsies 
which  I  have  seen  in  cases  of  diphtheria,  the  oesophagus  was  involved  in 
but  one,  and  in  this  case  for  three  or  four  inches  only.  Diphtlieria  of 
the  crsopbagus  produces  no  symptoms,  and  can  not  he  diagnosticated  dur- 
ing life. 

Catarrhal  (Esophagitis  is  very  rarely  met  with.  It  may  be  caused  by 
lacerations  due  to  swallowing  a  foreign  body,  which  may  excite  a  simple 
catarrhal  inflammation,  or,  if  the  foreign  body  is  sharp  and  angular, 
lacerations  may  be  produced  which  result  in  ulcerations  of  variable  depth. 
The  chief  symptoms  of  catarrhal  tesophagitis  are  soreness  and  pain  on 
swallowing.  These  lacerations,  when  slight,  are  healed  in  a  few  days,  and 
are  rarely  followed  by  any  after-effects. 

CorroiiTe  ©loptiagitii. — This  is  altogether  the  most  frequent  form, 
and  the  only  one  which  is  of  clinical  importance.  The  usual  causes  are 
the  same  as  of  corrosive  gastritis,  viz.,  the  swallowing  of  caustic  alkalies  or 
strong  acids.  It  is  often  in  the  a^sophagus  that  the  most  extensive  injury 
is  done.  The  effects  are  superficial  or  deep,  according  to  the  amount 
of  the  irritant  swallowed  and  its  degree  of  concentration*  There  may 
be 'simply  a  destruction  of  the  epithelial  layer,  which  is  followed  by  no 
serious  consequences,  or  the  mucous  membrane  may  be  destroyed  and  the 
submucous  coat  invaded ;  rarely,  however,  does  the  injury  extend  to  the 
muscular  layer.  If  the  patient  survives  the  dangers  incident  to  the 
irritant  poisoning  and  the  acute  inflammation  which  follows,  healing  by 
granulation  and  cicatrization  takes  place,  the  contraction  of  the  cicatrix 
gradually  narrowing  the  lumen  of  the  (esophagus  until  stricture  is  pro- 
duced. 

The  early  symptoms  of  corrosive  oesophagitis  are  mingled  with  those 
of  inflammation  of  the  mouth,  pharynx,  and  stomach.  There  is  a  burn- 
ing pain  in  the  parts,  great  thirst,  spasm  of  the  oesophagus  on  attempts  at 


; 
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swallowing.  There  follows  a  period  of  acute  inflammation  of  several 
*luy^'  duration,  with  great  dyisphagia  and  pain^  and  in  which  the  principal 
ilnnger  is  *edeiiia  of  the  glottis.  After  this  the  patient  may  be  compara- 
tively well  until  the  symptoms  of  stricture  begin,  usually  in  from  three 
to  six  months  after  the  injury. 

The  indications  for  treatment  in  the  early  stage,  are  to  neutralize  the 
caustic  in  order  to  prevent  if  possible  its  deep  action,  and  to  give  oils, 
demulcent  drinks,  and  ice  for  the  local  effect,  and  morphine  for  the  pain. 

The  treatment  of  oesophageal  strictnre  is  purely  surgical. 


RETRO-CESOPHAGEAL  ABSCESS, 


rarely, 


Acute  retro-tpsophageal  ahseess  occurs  in  infancy,  though 
the  pathology  being  the  same  as  in  acute  retro-pliary'ngeal  abscess,  the 
difTcrcuce  being  merely  one  of  location.  'A  striking  case  of  this  kind 
(K^curred  in  the  New  York  Foundling  Hospital  in  1U04.  An  infant  six 
months  old  was  admitted  with  high  fever  (104**  F.),  eevere  dyspncea, 
but  with  no  loss  of  voice,  which  were  the  prominent  symptoms  until 
death  occurred  four  days  later.  There  was  a  leueocytosis  of  100,000. 
At  autopsy  an  abscess  was  found  contain  rng  about  three  onnces  of  pus 
l>etwe<3Q  the  ccsophagus  and  the  spine,  extending  from  the  larynjc  to  below 
the  bifurcation  of  the  trachea.  Shortly  afterward  I  saw  a  very  similar 
case  at  the  Babies*  Hospital,  following  a  retro-pharyngeal  abscess  which 
had  been  opetiCHl  two  wcc^ks  before.  Similar  abscesses  have  also  been 
observed  after  acute  pharyngitis  with  the  acute  infectious  diseases, 

Retro-a\sophageal  adenitis,  or  enlargement  of  the  lymph  nodes  in 
this  situation  without  suppuration,  is  also  rare,  I  once  met  with  a  case 
of  this  sort  in  which  t!ie  gland  formed  a  tumour  nearly  an  inch  in  diam- 
eter at  the  upper  part  of  the  cEsophagus,  causing  pressure  symptoms 
necessitating  tracheotomy*  The  growth  was  at  first  thought  to  be  malig- 
nant, but  completely  disappeared  after  a  summer  in  the  country, 

Ketro-cesophageal  abscess  may  result  from  the  breaking  down  of 
tuberculous  l>Tnph  nodes  in  the  posterior  mediastinum,  and  may  give  rise 
to  symptoms  like  those  whicK  result  from  an  abscess  due  to  Pott's  disease. 

Perforation  of  the  ccsophagus  and  a  food-fistula  connecting  the  cd60- 
phagus  and  the  trachea,  may  result  from  ulceration  caused  by  a  tracheal 
canula  or  by  a  foreign  body.    This  may  l)e  accompanied  by  abscess. 

The  most  common  variety  of  retro-oesophageal  abscess  is  that  due  to 
Pottos  disease  of  the  lower  cervical  or  upper  dorsal  region.  The  symp- 
toms are  obscure,  and  nn  exact  diagnosis  is  not  often  made  during  life. 
Death  may  occur  quite  suddenly  where  the  previous  symptoms  have  been 
80  slight  as  to  be  easily  overlooke<l.    The  following  is  a  fair  example: 

A  girl  two  years  old  was  admitted  to  tlic  Babies'  Hospital  with  caries 
of  the  upper  dorsal  region  of  two  months*  duration.  The  patient  was 
kept  in  bed  and  a  plaster-of-Paria  Jacket  applied.    About  a  month  later 
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dygpnoea  was  first  observed ;  this  was  at  times  quite  intense,  and  again 
almost  absent  It  was  always  on  inspirationy  expiration  being  easy.  No 
explanation  for  this  was  found  in  the  lungs.  There  was  no  difticulty  in 
swallowing,  and  very  little  cough.  After  these  symptoms  had  lasted  for 
about  a  week,  the  child  while  eating  was  suddenly  seized  with  violent 
dyspncea,  and  in  a  few  moments  became  completely  asphyxiated.  Trache- 
otomy was  immediately  done,  and  by  means  of  artificial  respiration  the 
patient  was  restored  to  comparative  comfort  About  two  hours  later  a 
second  attack  occurred,  and  the  patient  died  in  an  hour.  At  the  autopsy 
there  was  found  an  abscess  a  little  larger  than  a  hen's  egg,  containing 
about  two  ounces  of  curdy  pus,  overlying  the  bodies  of  the  first  three 
dorsal  vertebne  and  commimicating  with  them.  These  vertebrfe  were 
carious.  The  right  pneumogastric  nerve,  an  inch  and  a  half  above  the 
bifurcation  of  the  trachea,  was  compressed  between  the  abscess  and  a 
large  tuberculous  lymph  node,  with  the  capsule  of  which  it  was  blended. 
In  the  lungs  were  a  few  small  tubercoloua  deposits  and  the  usual  condi- 
tions found  in  death  by  asphyxia.  The  dyspncBa  seems  to  have  been  of 
nervous  and  not  of  mechanical  origin,  and  caused  by  irritation  of  the 
pneumogastric.  The  fatal  issue  was  apparently  from  an  increase  of  the 
pressure  upon  the  nerve. 

I  have  seen  but  one  other  ease,  and  this  closely  resembled  the  one 
reported.  Griffith  has  collected  (Archives  of  Paediatrics,  Januar}',  1898) 
twelve  cases  from  the  literature^  and  added  one  of  his  own.  The  symp- 
toms in  all  were  much  alike.  Dyspnoea,  usually  of  a  spasmodic  character, 
was  prominent  in  nearly  all,  and  generally  it  was  the  most  marked  symp- 
tom. It  was  more  marked  on  inspiration,  and  often  accompanied  by  a 
spasmodic  cough,  suggesting  laryngeal  stenosis.  The  voice  was  affected 
in  but  two  cases,  in  one  cooiplete  aphonia  being  present.  It  is  striking 
that  in  no  case  was  there  any  difficulty  in  swallowing,  in  marked  contrast 
to  retro-pharyngeal  abscess.  Swelling  in  the  neck  was  noted  in  but  three 
cases.  Spinal  caries  was  stated  to  be  present  in  seven  cases  and  absent  in 
two.  The  final  attack  of  asphyxia  sometimes  came  without  warning, 
sometimes  was  preceded  for  several  days  or  longer  by  milder  attacks. 

The  diagnosis  of  this  condition  is  very  difficult,  and  a  positive  diag- 
nosis almost  impossible.  It  may  be  suspected  in  eases  of  Pott's  disease  of 
the  lower  cervical  or  upper  dorsal  regions,  when  there  is  spasmodic  inspir- 
atory dyspnoea,  especially  if  accompanied  by  irritative  cough.  It  should, 
however,  be  remembered  that  precisely  similar  symptoms  may  depend 
upon  the  irritation  of  a  tuberculous  node,  and  that  the  sudden  asphyxia  is 
exactly  like  that  caused  by  the  ulceration  of  such  a  node  into  the  trachea 
or  a  large  bronchus.  The  latter,  however,  may  occur  without  the  pres- 
ence of  Pott's  disease.  If  the  abscess  is  higher  up,  there  may  be  a  lateral 
swelling  on  either  side  of  the  neck,  just  above  the  clavicle.  In  most  of 
the  cases  there  are  no  external  signs  of  disease.    Such  abscesses  are  too 
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of  the  gastric  juice — ^genera lly  hydroeliloric  acid^  although  lactic  acid 
may  take  its  place.  Pepsin  is  found  in  the  stomach  at  birth,  and  even  in 
the  embryo  as  early  as  the  fourth  month  (Kriiger),  The  reaction  of  the 
gtomach  contents  in  fasting  is  acid,  and  at  this  time  usually  free  hydro- 
chloric acid  can  be  demonstrated ;  soon  after  a  meal  of  human  milk  it  is 
alkaline  or  neutral ;  after  one  of  cow's  milk  it  is  acid  or  neutral.  In  fif- 
teen minutes  after  feeding  the  reaction  is  always  acid  (Leo).  Free 
hydrochloric  acid  can  not  usually  be  demonstrated  until  about  an  hour 
after  feeding,  then  only  in  small  quantities,  and  in  very  many  cases  not 
at  all.  Some  good  observers  go  so  far  as  to  say  that  in  health  free  acid 
is  never  found  during  digestion.  The  reason  for  this  apparently  is,  that 
(he  acid  combines  with  the  casein  of  the  milk,  that  of  cow's  milk  in  par- 
ticular having  a  very  great  power  of  combining  with  hydrochloric  acid. 

Lactic  acid  is  feebler  in  its  digestive  power  than  hydrochloric  acid. 
It  is  more  abundant  early  in  infancy  than  later;  it  is  derived  from  the 
milk  sugar.  It  is  rarely  found  as  free  acid;  never  in  health,  according 
to  many  observers. 

The  coagulation  of  milk  in  the  stomach  is  accomplished  through  the 
agency  of  the  rennet  ferment  (the  lab-ferment  of  Hammarsten).  This  iB 
independent  of  both  the  pepsin  and  the  acid  of  the  stomach.  It  acts  in 
acid,  alkaline,  and  neutral  media.  Coagulation  is  the  first  change  in  the 
milk  in  the  stomach.  Human  milk  coagulates  in  loose  floccuH  and  quite 
imperfectly,  more  firmly  if  the  stomach  is  very  acid.  Cow's  milk,  unless 
diluted,  coagulates  in  firm,  compact  masses.  Under  the  influence  of  pep- 
sin and  hydrochloric  acid,  solution  of  this  coagulum  now  begins ;  but  this 
is  only  partially  accomplished  in  the  stomach.  It  goes  forward  much 
more  rapidly  in  the  case  of  human  milk,  because  the  amount  of  casein 
is  less  and  because  of  the  smaller  curds.  The  milk  begins  to  leave  the 
stomach  very  soon  after  the  meal^  and  even  during  the  first  half  hour 
a  considerable  part  passes  into  the  intestine.  At  the  end  of  an  hour 
the  stomach  in  a  young  infant  is  often  empty.  In  the  case  of  cow's  milk, 
not  only  are  the  coagula  firmer,  hut  the  amount  of  casein  present  is 
much  larger,  and  hence  the  milk  is  detained  in  the  stomach  a  longer 
time ;  even  then  a  considerable  portion  of  it  must  pass  but  little  changed 
into  the  intestine. 

The  duration  of  gastric  digestion  varies  with  the  age  of  the  infant 
and  with  the  food.  During  the  first  month  the  stomach  of  healthy 
nursing  infants  is  usually  found  empty  in  an  hour  and  a  half  after  feed- 
ing; often  in  one  hour.  In  those  taking  cow's  milk  the  average  is  at 
least  half  an  hour  longer.  In  infants  from  two  to  eight  months  old 
the  average  is  two  hours  for  those  receiving  breast-milk,  and  two  and  a 
half  to  three  hours  for  those  fed  upon  cowl's  milk.  This  is  influenced  by 
the  size  of  the  meal  taken.  This  period  is  very  much  longer  in  all  eases 
of  disordered  digestion. 
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if  the  stomach  are  very  few  as  compared  with  those  of 

no  varieties  are  constantly  present  (Booker). 

Its,— The  length  of  the  small  intestine  at  birth  is  about 

of  the  large  intestine  about  eighteen  inches.    The  great 

iilkfiBaid  flexure  is  the  most  striking  peculiarity^  this  being 

[If  the  length  of  the  large  intestine.  y 

iifjcstion. — All  the  important  elements  of  food — proteids, 

mid  fats — are  acted  upon  by  the  pancreatic  juice.    The 

inverted  into  peptones  by  the  trypsin,  which  is  active  only 

medium.    How  much  of  the  proteids  of  the  milk  is  left 

Jjgegtiotij  depends  upon  how  well  the  stomach  has  done  its 

case  something  is  left ;  in  most  cases  a  large  part  of  the 

but  little  changed  into  the  intestine.    The  amylolytic  fer- 

pancreas  has  the  power  of  converting  starch  into  sugar. 

feeble  during  the  first  five  or  six  months,  but  we  can  not 

llemetits  of  Koronin  and  Zweifel,  that  it  is  entirely  absent 

ffoiicy.     Fats  are  partly  emulsified  and  partly  saponified  by 

I  tic  juic€j  in  connection  with  bile,  which  probably  furnishes 

aUcatl.    The  pancreatic  juice  actively  emulsifies  fat,  even  at 

ry  large  size  of  the  liver  in  the  newly  bom  indicates  how  im- 

]U  functions  io  digestion.    The  biliary  secretion  is  present  as 

month  of  foetal  life  (Zweifel).    Bile  assists  in  the  diges- 

!>rpiioQ  of  fats^  as  has  already  been  mentioned.    In  addition 

as  to  peristalsis,  and  in  this  way  aids  in  the  absorption  of  all 

Its  antiseptic  effect  is  very  doubtful.    It  has  a  feeble 

bn  upon  starch.    The  greater  part  of  the  bile  is  reabsorbed 

Q  tea  tine. 

igar  is  changed  into  galactose  (Biedert),  cane  sugar  into  dex- 
l€ru]o6e>  all  three  being  closely  allied  substances.    Through 
tj  these  changes  are  accomplished  is  not  now  positively  known, 
dbably  the  pancreatic  juice. 

of  the  inteetinal  juice  is  not  perfectly  understood ;  its  chief 
thought  to  be  diastatic.     It  is  alkaline  in  reaction,  and  prob- 
jilates  the  action  of  the  trypsin,  the  diastatic  ferment,  and  the 
of  fats. 

Hon. — From  the  stomach,  absorption  of  water,  salts,  sugar,  and 
naj  take  place  directly  into  the  blood.  From  the  small  intestine, 
to  the  above  elements,  fat  is  absorbed  especially  by  the  villi. 
is  less  active  than  secretion  in  the  small  intestine,  except  in 
mm*  It  is  accomplished  through  the  agency  of  the  villi  and 
follicles  of  the  mucous  membrane.  It  is  perhaps  partly  by 
and  endosmosis,  but  chiefly  through  the  activity  of  the  epithelial 
Oielvee  (Hoppe-Seyler,  Haidenhain).    Absorption  from  the  large 
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intestine  is  quite  imperfect.  There  are  do  villi,  and  hence  fat  abeorptioB 
IB  very  slight.  Sugar^  saltjs,  and  peptones,  howeyer^  may  be  absorbed  with 
moderate  facility*  Since  there  is  little  or  no  digestive  activity  in  the 
large  intestine,  if  this  is  used  as  a  means  of  nutrition,  the  food  must  be 
given  in  a  condition  in  which  it  is  ready  for  absorption. 

Even  in  healthy  nursing  infants  complete  absorption  is  possible  only 
in  the  case  of  milk  sugar.  From  two  to  five  per  cent  of  the  proteids  and 
fats  taken  pass  through  the  intestinal  canal.  In  infants  taking  cow's 
milk  the  fat-residue  is  from  one  to  three  per  cent  greater  than  in  those 
who  are  breast-fed  (Uffelmann).  Even  when  the  amount  of  fat  given  is 
considerably  greater  than  that  usually  present  in  cow's  milk,  it  may  be 
almost  entirely  absorbed.  In  infants  taking  cow's  milk  the  proteid  resi- 
due is  relatively  much  greater  than  that  of  the  fat. 

In  cases  of  indigestion  the  increase  in  the  food-residue  in  most  cases 
is  first  in  the  proteids,  next  in  the  fat,  and  least  in  the  sugar.  In  some 
of  the  chronic  cases  the  principal  increase  may  be  in  the  fat. ' 

Intestinal  Bacteria.— For  the  fundamental  work  upon  tl»is  subject  we 
are  indebted  to  the  researches  of  Escherich.  Bacteria  are  absent  from 
the  entire  gastro-enteric  tract  at  birth.  They  quickly  enter  by  the  mouth, 
and  by  the  end  of  twenty*foiir  hours  they  are  usually  found  in  all  parts  of 
the  intestinal  tract.  The  meconium-bacteria  are  derived  from  the  in- 
spired air,  and  hence  vary  somewhat  with  surroundings.  As  soon  as  the 
ingestion  of  milk  begins  these  varieties  are  displaced,  and  throughout  the 
period  in  which  the  infant  has  this  food  exclusively,  there  have  been 
found  in  healthy  conditions  but  two  varieties  which  are  constantly  pres- 
ent. These  are  the  bacterium  lactis  aerogenes  and  the  baderium  coli 
commune.  The  first  is  found  most  abundantly  in  the  upper  part  of  the 
small  intestine,  diminishing  as  we  descend,  in  small  numbers  only  in  the 
colon,  and  usually  none  are  in  the  fieces.  It  seems  to  require  for  its 
growth  the  presence  of  milk  sugar,  hence  its  absence  from  that  part  of 
the  intestine  where  milk  sugar  is  not  found.  Milk  sugar  is  decomposed 
by  it  with  the  formation  of  lactic  acid  (acetic,  according  to  Baginsky), 
car!)on  dioxide,  hydrogen,  and  methane.  This  action  is  not  hindered  by 
the  bile.  The  6.  lactis  has  no  action  of  importance  on  cither  the  fat  or 
casein  of  the  milk. 

The  h.  coli  commune  is  found  in  but  small  numbers  in  the  upper 
small  intestine,  becoming  more  abundant  as  we  descend.  In  the  colon 
and  in  the  twees  it  is  present  in  immense  numbers,  and  in  the  faeces  is 
sometimes  almost  the  only  variety.  The  actiip^ity  of  the  b,  coli  communs 
apparently  begins  where  that  of  the  6.  lactis  ends,  viz.,  in  the  lower  part 
of  the  small  intestine.  It  does  not  seem  to  depend  for  its  growth  upon 
any  part  of  the  food,  but  upon  the  intestinal  secretions.  A  change  from 
a  milk  diet  to  a  mixed  diet  of  meat  and  farinaceous  food,  produces  a  con- 
stant change  in  the  bacteria  of  the  intestine.    The  b,  lactis  disappears; 
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the  6.  coK  commune,  however,  continues  to  be  found  as  the  principal 
form  in  the  colon. 

Regarding  the  action  of  these  bacteria  but  little  is  as  yet  known. 
The  b.  lactis  is  believed  not  to  be  pathogenic.  There  seems  to  be  abun- 
dant evidence  to  show  that  the  b,  coli  commune,  though  not  ordinarily 
pathogenic,  may  under  a  great  many  conditions  become  so. 

Feces. — The  first  discharges  after  birth  are  called  meconium ;  this  is 
of  a  dark  brownish-green  colour,  semi-solid,  and  usually  passed  from 
four  to  six  times  daily  during  the  first  two  or  three  days.  On  the  third 
day  the  stools  begin  to  change  in  character,  and  by  the  fourth  or  fifth 
day  they  have  usually  assumed  the  appearance  of  healthy  milk-faeces. 
Under  many  abnormal  conditions  the  stools  may  continue  to  have  the 
character  of  meconium  for  a  week  or  more.  The  composition  of  meco- 
nium is  intestinal  mucus,  bile,  the  vernix  caseosa,  epithelial  cells  from 
the  epidermis,  hairs,  fat-globules,  and  cholesterin  crystals.  For  its  for- 
mation there  are  necessary  the  secretions  of  the  intestine  and  the  liver 
and  the  swallowing  of  a  considerable  amount  of  amniotic  fluid. 

Milk'fceces, — The  normal  amount  of  faeces  discharged  daily  by  a 
healthy  nursing  infant  is  from  two  to  three  ounces.  Such  stools  have  the 
colour  of  the  yolk  of  egg.  They  are  smooth,  homogeneous,  of  a  soft,  but- 
ter-like consistency,  with  an  acid  reaction,  and  a  slightly  acid  but  not 
unpleasant  odour.  The  reaction  is  due  to  the  presence  of  fatty  acids 
or  lactic  acid.  The  colour  depends  upon  bilirubin.  The  stools  of  an 
infant  fed  upon  properly  modified  cow's  milk  may  in  conditions  of 
perfect  digestion  differ  in  no  respect  from  those  described;  they  are, 
however,  usually  firmer,  of  a  paler  yellow  colour,  and  may  be-  neutial 
or  everf  alkaline  in  reaction,  depending  upon  the  decomposition  of  casein. 
The  principal  differences  depend  chiefly  upon  the  presence  of  unab- 
sorbed  casein. 

The  only  gases  present  are  hydrogen  and  carbon  dioxide  (Escherich). 
Sulphuretted  hydrogen  and  marsh  gas,  to  which  the  odour  of  adult  stools 
is  largely  due,  are  not  present.  The  following  is  the  chemical  composi- 
tion as  given  by  Wegscheider : 

Water. 86.13 

g^y^cOrganic 13.71) ^^  ^^ 

( Inorganic 1 .16  J  

100.00 

The  proteids  of  breast-milk  are  almost  entirely  absorbed.  According 
to  TJffelmann,  they  form  but  1.5  per  cent  of  the  dry  residue  of  the  faeces. 
The  stools  of  infants  fed  upon  cow's  milk  are  usually  larger,  and  gener- 
ally contain  casein.  If  the  percentage  of  casein  in  the  milk  as  fed  is  ex- 
cessive, it  may  be  present  in  the  faeces  in  large  amount,  the  stools  then 
being  of  a  pale-yellow  or  white  colour,  quite  dry,  often  formed,  and  with 
an  odour  sometimes  cheesy,  at  other  times  foul. 
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Fat  is  always  present,  and  forms,  according  to  Wegscheider  and  TJfEel- 
mann,  from  9  to  25  per  cent  of  the  dry  residue  of  milk  faeces.  According 
to  Tschernoff  and  some  other  recent  observers,  the  proportion  is  as  high 
as  28  to  35  per  cent.  It  is  present  as  neutral  fat,  fatty  acids,  and  soaps. 
Sugar  is  not  found,  but  its  derivative,  lactic  acid,  may  be  present  in  a 
small  amount.  Inorganic  salts  form  about  8  per  cent  of  the  dry  residue. 
They  are  chiefly  the  salts  of  lime.  Of  the  biliary  elements  there  are  hy- 
drobilirubin,  unchanged  bilirubin,  and  cholesterin  in  considerable  amount. 
The  presence  of  biliary  acids  is  doubtful.  Mucus  is  always  present  in 
considerable  quantity ;  also  columnar  intestinal  epithelium.  Leucin,  tyro- 
sin,  and  other  products  of  albuminous  decomposition — phenol  and  skatol 
— are  absent;  indol  is  rarely  found  (Uffelmann). 

Microscopically  there  are  seen  epithelial  cells,  chiefly  of  the  columnar 
variety,  a  few  round  cells,  mucous  corpuscles,  fat-globules  and  crystals  of 
fatty  acids,  cholesterin,  mucin,  protein  substance,  crystalline  inorganic 
salts,  sometimes  bilirubin  in  crystals,  yeast  fungi,  and  bacteria  in  im- 
mense numbers. 

If  the  infant  is  taking  a  food  containing  starch,  this  will  appear  to  a 
greater  or  less  extent  in  the  stools,  a  larger  amount  in  the  case  of  very 
young  infants.  Starch  is  recognised  by  the  blue  reaction  with  iodine, 
or  the  violet  reaction  if  the  starch  has  been  converted  into  dextrine,  as  is 
often  the  case.    Starch  granules  may  be  seen  under  the  microscope. 

The  number  of  stools  during  the  first  two  weeks  is  from  three  to  six 
daily.  After  the  first  month  two  stools  a  day  are  the  average;  many 
infants  have  three,  many  others  but  one. 

As  soon  as  an  infant  is  put  upon  a  mixed  diet,  the  peculiar  charac- 
ters of  the  stools  cease,  and  they  come  to  resemble  more  closely  those 
of  the  adult,  though  remaining  softer  throughout  infancy.  They  be- 
come darker  in  colour  and  assume  the  adult  odour,  while  retaining  their 
acid  reaction.  The  bacteria,  while  still  in  great  numbers,  are  more 
varied  than  are  met  with  in  milk-faeces. 


MALPOSITIONS  AND  MALFORMATIONS  OP  THE  STOMACH. 

The  stomach  is  sometimes  in  the  thoracic  cavity  in  cases  of  diaphrag- 
matic hernia.  It  may  be  found  in  a  vertical  (foetal)  position,  variously 
adherent  to  the  colon  and  small  intestine.  Malformations  are  much  less 
frequent  than  those  of  other  parts  of  the  alimentary  tract.  There  may 
be  atresia  or  stenosis  at  either  orifice,  and  very  rarely  a  constriction  is 
found  near  the  middle  of  the  organ,  dividing  it  into  compartments.  The 
symptoms  of  atresia  at  either  orifice  are  persistent  vojniting,  and  death 
in  a  few  days  from  inanition.        "i  ^  ^       <> 
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It  is  only  during  the  last  few  years  that  this  condition  has  been 
generally  recognized.  Although  many  cases  have  been  reported  and  the 
clinical  picture  and  the  pathological  anatomy  are  now  clearly  under- 
stood^ there  is  still  considerable  diversity  of  opinion  in  regard  to  many 
points  in  the  pathogenesis  and  treatment. 

Males  are  undoubtedly  more  often  affected  than  females.  Of  68 
reported  cases,  55  were  in  boys  and  13  in  girls.  In  several  instances 
two  children  in  one  family  have  suffered  from  this  condition.  The  fam- 
ily history  bears  in  no  way  upon  the  disease;  and  that  a  great  majority 
of  reported  cases  have  been  in  breast-fed  infants,  is  probably  not  sig- 
nificant 

The  view  of  pathology  most  widely  accepted  is  that  there  are  two 
factors  present:  (1)  hypertrophic,  an  abnormal  development  of  the 
pylorus,  especially  its  transverse  muscular  fibres,  a  congenital  condition ; 
(2)  spasmodic,  consisting  of  a  contraction  of  these  increased  fibres.  The 
two  elements  are  associated  in  varying  degrees ;  in  some  cases  the  hyper- 
trophic, in  others  the  spasmodic,  predominates. 

The  reason  why  vomiting  and  other  symptoms  may  be  delayed  for 
several  weeks  appears  to  be  that  the  motor  power  of  the  stomach  may  be 
for  a  time  sufficient  to  force  the  food  through  the  narrowed  orifice.  The 
additional  spasm  at  this  time  may  be  insignificant.  It  is,  however,  after 
the  stomach  loses  its  reserve  power  that  the  signs  of  insufficiency  present 
themselves.  Eecovery  may  still  take  place  by  the  stomach  regaining  its 
compensation,  and  the  pylorus  losing  its  spasmodic  contraction.  That 
such  a  thing  actually  does  occur  is  shown  by  the  occasional  finding  at 
autopsies  upon  older  children  or  adults  of  non-inflammatory  constriction 
of  the  pylorus.  Recoveries  without  operation  have  been  reported  by  Heub- 
ner,  Ibrahim,  and  others,  even  after  all  the  typical  symptoms  were  present. 

Another  theory  advocated  by  Thomson  (Edinburgh)  is  that  the  hyper- 
trophy is  a  secondary  condition  brought  about  by  a  primary  spasm  of 
the  pylorus.  Were  this  so  we  would  not  expect  such  an  increase  of  the 
connective-tissue,  submucosa  and  mucosa,  as  is  often  found.  Further- 
more, when  symptoms  have  existed  from  birth  the  time  seems  tocf  short 
for  the  development  of  such  an  enormous  hypertrophy  as  is  present. 
The  same  may  also  be  said  of  cases  with  symptoms  coming  on  later,  but 
acutely.  On  this  account  Thomson  was  obliged  to  assume  that  the  spasm 
began  in  intra-uterine  life. 

Lesions. — Uniform  pathological  changes  have  been  found  at  autopsy 
in  all  cases  which  gave  typical  symptoms  during  life. 

The  pylorus  is  elongated,  greatly  thickened,  being  often  as  hard  as 
cartilage,  and  projects  into  the  duodenum  like  a  cervix  uteri.    On  section 
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the  orifice  is  seen  to  bo  much  diraini&hcd  in  diameter,  hut  what  is  espe- 
cially striking  is  the  great  thickness  of  the  wall  of  the  pylorus.  It  is 
often  one-fifth  of  an  inch  (5  mm.)  or  more  in  thickness,  and  of  this 
fully  two- thirds  is  in  the  muscular  layer.  Thick  folds  of  mucous  mem- 
brane may  diminish  the  lumen  still  furtlier.  There  may  lie  hypertrophy 
of  the  wall  of  the  whole  stomach ;  and  wliiie  the  organ  may  be  much 
dilated,  it  is  often  smaller  than  usual,  liarely  there  may  be  a  dilatation 
of  the  lower  end  of  the  oesophagus. 

Microscopically  the  most  marked  change  is  the  great  increa&e  in 
thickness  of  the  eircuhir  muscular  layer,  but  there  may  be  also  an 
increase  m  the  longitudinal  muscle  and  in  the  connective-tissue  of  the 
sub  mucosa. 

Symptoms. — The  symptoms  may  appear  in  the  first  days  of  life.  It 
is,  however^  more  common  and  more  striking  for  a  period  of  comparative 
or  absolute  good  health  with  gain  in  weight  and  good  digestion  to  con- 
tinue for  several  days  or  even  weeks  before  the  most  important  symp- 
tom l>egins. 

The  essential  symptom  is  vomiting.  At  first  there  i&  nothing 
characteristic  about  it,  but  it  soon  becomes  more  persistent  than  is 
prejscnt  in  any  other  condition.  It  resists  all  measures  which  under 
other  conditions  usually  bring  relief.  Vomiting  may  come  on  dire^ctly 
after  food  is  taken  or  it  may  be  delayed  for  an  hour  or  more.  In  some 
severe  cases  ahnost  all  the  foo<l  taken  is  vomited,  in  others  only  a  por- 
tion of  it.  It  may  happen,  especially  after  considerable  dilatation  has 
t^ken  place,  that  the  vomiting  occurs  at  much  longer  intervals,  possibly 
only  once  a  day,  l>ut  the  child  may  then  reject  the  greater  part  of  what 
has  been  taken  for  the  previous  twenty-four  hours. 

There  need  be  no  exciting  cause  for  the  vomiting.  It  sometimes  takes 
place  when  the  child  is  absolutely  quiet,  even  asleep.  The  vomitai  mat- 
ters consist  of  food,  the  appearance  of  which  is  modified  by  the  length 
of  time  it  has  remained  in  the  stomach;  there  is  usually  mucus,  the 
amount  dependrng  largely  upon  the  duration  of  the  condition;  there 
may  he  small  clots  or  streaks  of  blood  from  hiemorrhagic  erosions  caused 
by  the  excessive  contractions  of  the  stomach.  Bde  is  not  present.  There 
is  a  motor  insufficiency  of  a  verv  markcni  degree,  so  that  after  five  or 
sijj  or  even  ten  hours  of  fasting,  food  may  be  removed  from  the  stomach 
by  lavage. 

Next  to  vomiting  the  most  constant  symptom  is  the  progressive  and 
often  rapid  losj?  of  weight.  At  the  end  of  two  or  thret>  monthtii  the  child 
may  weigh  a  pound  or  two  less  than  at  birth.  There  are  present  all  the 
evidences  of  malnutrition  or  even  marasmus. 

The  urine  is  scanty,  of  high  specific  gravity,  and  deposits  a  heavy 
sediment  of  urates  upon  the  napkins.  If  all  the  food  is  rejected  there  is 
absolute  constipation ;  when  some  food  passes  the  pylorus,  the  stools  may 
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be  green,  but  more  often  are  brown  and  very  hard.  The  condition  is  not 
accompanied  by  fever. 

On  an  examination  of  the  infant's  alitlomen  one  is  struck  by  the 
prominent  appearance  of  the  epigastrium  as  compared  with  the  retracted 
and  sunken  jwirtion  below  the  umbilicus.  Especially  is  this  the  eas^:;  if 
emacmlion  is  extreme. 

A  very  striking  symptom  is  the  peristaltic  waves.  These  are  usually 
present  after  fo(x!  has  been  taken,  but  may  \m  sc^en  at  almost  any  time 
and  may  sometimes  be  induced  by  tapping  or  rnbhing  the  epigastrium. 
They  pass  from  left  to  right  across  the  epigastTiuni  and  only  for  a  short 
distance  beyond  the  median  line.  They  can  hardly  be  mistaken.  These 
waves  are  not  diagnostic,  as  they  nmy  be  seen  in  other  conditions  and 
are  sometimes  wanting  in  hypertrophic  stenosis, 

Ibrahim  describes  a  tonic  contraction  of  the  stomach  that  he  has 
observed,  the  contraction  lasting  as  long  as  fifteen  seconds;  the  outline 
of  the  whole  stomach  could  be  seen  and  the  greater  curvature  distinctly 
felt  The  ingestion  of  food  is  sometimes  followed  by  signs  of  pain. 
After  a  few  nu>uthfuls  have  been  taken  eagerly,  the  infant  can  with 
ditficulty  lie  induced  to  take  more. 

Visible  peristalsis  may  occair,  however,  without  any  direct  evidence 
of  pain.  In  about  one-fourth  of  the  cases  a  pyloric  tumour  is  present, 
situated  slightly  to  the  right  of  the  median  line;  but  usually  this  is  ob- 
scured by  the  position  of  the  liver.  The  tumour  is  movable,  quite  hard, 
about  the  diameter  of  the  little  finger,  and  feels  not  unlike  a  large  lymph 
gland.    The  absence  of  such  a  tumour  is  of  no  inuMDrtance  in  diagnosis. 

Concerning  the  usual  course  of  the  disease  there  is  yet  considerable 
difference  of  opinion.  It  is  difiicult  to  Ixdieve  that  most  of  these  patients 
go  on  to  rec^jvery;  yet  many  excellent  observers,  Ileubner  among  them, 
imi&t  that  the  va^t  majority  recover  completely,  even  after  having  ex- 
hibited the  characteristic  symptoms*  In  such  cases  it  is  stated  that  the 
vomiting  grows  le^s  and  less  and  finally  ceases,  with  an  improvement  in 
all  the  other  symptoms;  the  peristaltic  waves  are  usually  the  last  evi- 
dences to  disappear;  these  may  be  seen  weeks  and  even  months  after  all 
vomiting  has  ceased. 

The  more  common  belief  is  that  unless  relievctl  the  cases  usually 
grow  slowly  or  rapidly  worse,  with  progressive  loss  of  weight  and 
strength,  with  death  in  a  state  of  extreme  marasmus,  the  vomiting  per- 
sisting until  the  end. 

Treatment. — Since  it  is  impossible  to  make  a  correct  diagnosis  until 
the  patient  has  been  observed  for  some  time,  the  early  treatment  is  that 
of  persistent  vomiting — stomach  washing  and  the  most  careful  attention 
to  feeding.  Saline  enemata  should  Ijc  given  regularly  to  furnish  the  t^uid 
required  by  the  body  and  occasionally  to  cleanse  the  intestine,  Kutritive 
enemata  are  of  no  value  for  prolonged  use. 
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After  a  positive  diagnosis  has  been  made  the  question  of  operation 
must  be  considered.  It  is  held  by  many  that  operation  is  absolutely 
contra-indicated,  on  account  of  its  great  attendant  dangers,  and  as  most 
cases  recover  without  it.  General  experience,  however,  is  opposed  to  this 
view.  If  careful  and  intelligent  treatment  produces  no  improvement, 
and  vomiting  continues  until  life  is  threatened,  surgery  holds  out  some 
hope  of  relief,  though  a  slender  one.  Cases  apparently  hopeless  have  been 
rescued  by  operation.  The  greatest  judgment  is  necessary  not  to  continue 
the  expectant  treatment  too  long,  and  thus  allow  the  child  to  become  so 
wasted  and  exhausted  that  operation  is  inadmissible.  About  one  fourth 
of  the  cases  operated  on  thus  far  have  recovered. 

Of  the  various  operations  employed,  pyloroplasty  and  anterior  gastro- 
enterostomy seem  to  be  the  best  on  account  of  the  small  incision  neces- 
sary, and  the  rapidity  with  which  they  may  be  done.  Stiles  (Glasgow) 
states  that  after  anterior  gastro-enterostomy  the  feeding  is  much  simpler 
than  after  any  other  method  of  treatment.* 


VOMITING. 

Vomiting  is  one  of  the  most  frequent  s3miptoms  of  disease  in  in- 
fants and  young  children,  and  occurs  from  a  wide  variety  of.  causes. 
In  disorders  of  digestion  it  is  the  one  particular  symptom  which  points 
to  the  stomach  as  the  seat  of  disease.  At  the  same  time,  it  is  one  of 
the  most  difficult  symptoms  to  control.  From  both  a  diagnostic  and 
therapeutic  standpoint,  therefore,  it  is  important  that  the  significance  of 
vomiting  should  be  appreciated. 

The  physician  must  have  in  mind  both  its  common  and  its  un- 
common causes.  Vomiting  takes  place  with  great  facility  in  young 
infants  even  from  slight  causes,  owing  to  the  position  and  shape  of 
the  stomach. 

1..  Vomiting  from  overfilling  of  the  stomach, — This  is  often  seen  in 
nursing  infants,  and  there  may  be  no  other  symptom  of  disease.  It  is 
characterized  by  the  fact  that  it  comes  within  a  few  minutes  after  nurs- 
ing, that  it  is  easy  and  without  effort,  and  that  the  food  is  but  little 
changed.  It  may  be  excited  by  moving  the  child  or  making  undue  pres- 
sure upon  the  stomach.  It  often  comes  with  eructations  of  gas  or  air 
which  has  been  swallowed. 

Vomiting  from  overdistention  may  be  regarded  as  a  safety-valve, 
and  requires  no  treatment  except  to  diminish  the  quantity  of  food. 

*  For  recent  literature  see  Ibrahim's  monograph,  Karger,  Berlin,  1905 ;  Wachen- 
Leim,  Amer.  Joar.  of  the  Med.  Sciences,  April,  1905 ;  and  for  references  to 
treated  surgically — Shaw  and  Elting,  Archives  of  Paediatrics,  December,  1904. 
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2.  Vomiting  is  almost  invariably  present  in  cases  of  acute  gastric  in- 
digestion^  whether  there  is  inHanimation  of  the  stomach  or  not.  It  does 
not  usually  come  immediately  after  feeding,  and  it  may  be  delayed  for 
several  hours.  It  is  often  precedet!  by  fever  and  by  marked  prostration, 
which  in  young  infants  may  approach  collapse.  It  may  cease  when  the 
contents  of  the  stomach  have  been  expelled,  but  often  mucus,  serum, 
and,  in  severe  cases,  bile,  may  be  vomited  for  some  time  afterw^ard.  In 
these  cases  vomiting  is  due  to  the  irritation  of  undigested  food,  and  to 
the  exaggerated  reflex  irritahility  of  the  stomach  from  congestion  of  the 
mucous  membrane. 

3.  In  acute  intesiinal  obstruction  vomiting  is  rarely  absent,  and  in 
most  cases  it  is  persistent.  In  the  newly  borfl,  persistent  vomiting  is 
almost  invariably  dependent  upon  congenital  obstruction  of  the  intes- 
tine, wliieh  is  most  frequently  in  the  duodenum.  In  malformations  of 
the  colon  and  rectum  it  is  less  constant  and  appears  later.  In  intussns- 
ception,  vomiting  is  forcible,  immediately  excited  by  the  taking  of  food, 
and  is  at  first  bilious,  but  later  may  become  fceoaL  The  vomiting  in  in- 
testinal obstniction  is  associated  with  general  symptoms  of  marked  pros- 
tration, and  usually  with  obstipation, 

4.  Vomiting  is  a  frequent  and  almost  a  constant  symptom  of  general 
peritonitis.  It  is  then  associated  with  abdominal  distention,  tenderness, 
and  fever. 

5.  In  certain  nervous  diseases^  especially  tumour  of  the  brain  and 
acute  meningitis  whether  simple  or  tuberculous,  vomiting  is  very  com- 
mon. In  tumour  it  may  be  the  earliest,  and  for  some  time  the  only 
marked  symptom.  In  several  eases  I  have  observed,  exactly  the  same 
type  of  vomiting  w^as  present.  It  occurred  only  in  the  morning,  some* 
times  tjefore  breakfast,  sometimes  suddenly  during  the  meal*  and  was 
rej»eated  every  few  days,  t'erebral  vomiting  is  usually  forcible  or  pro- 
jectile. It  may  have  no  relation  to  meals.  The  vomitetl  nuilters  are  not 
characteristic,  and  the  tongue  may  be  clean.  Headache,  dulncss,  slight 
fever,  constipation,  and  irregular  pulse  and  respiration  are  usually  pres- 
ent  sooner  or  later. 

6.  In  infants,  and  less  frequently  in  older  children,  vomiting  is  one 
of  the  usual  symptoms  to  mark  the  onset  of  atute  infeetions  dism.^es, 
especially  the  beginniug  of  scarlet  fever,  pneumonia,  and  malaria.  In 
these  cases  vomiting  may  l>e  due  simply  to  the  arrest  of  digestion,  or  to 
the  effect  of  the  poi-^^on  upon  the  nerve  centres. 

7.  An  accumulation  in  the  bloot!  of  various  toxic  materials  may  pro- 
voke vomiting;  the  most  fretjuent  example  is  unemia.  In  cyclic  vomit- 
ing it  is  quite  probable  that  the  cause  is  the  accumulation  of  some  toxic 
agent  in  the  blootL  The  absorption  of  ptomaines  and  other  poisons 
taken  in  with  milk  or  other  fooil,  or  developed  in  the  gastro-enteric  tract, 
may  excite  vomiting.     In  some  of  these  conditions  it  is  possible  that 
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the  vomiting  may  Imb  eliminativo — an  effort  on  the  part  of  Nature 
to  get  rid  of  the  toxic  nmterinls.  The  cases  dependent  iipon  renal 
disease  are  discovered  by  frequent  and  careful  examination  of  the 
urine.  The  other  forms  are  often  exceedingly  obscure,  and  recognised 
only  by  the  exclusion  of  aJl  other  frequent  and  infrequent  causes  of 
vomiting- 
s' Vomiting  may  be  reflex  from  irritation  in  the  pharynx*  This  is 
frequent  in  young  infants^  who  may  induce  vomiting  by  stuffing  the 
fingers  into  the  mouth.  In  certain  cases  the  irritation  from  worms  in 
the  intestinal  tract  may  cause  vomiting,  and  it  is  possible  that  even  den- 
tition may  produce  it. 

9.  Hahii  is  a  frequdbt  cause  in  cases  of  chronic  vomiting.  I  have 
seen  a  child  who  had  the  power  of  vomiting  at  will  anything  in  the  nature 
of  food  which  he  did  not  like,  yet  whose  stomach  at  the  same  time  would 
bear  large  doses  of  quinine,  to  which  he  had  no  aversion,  without  the 
slightest  disturbance.  In  young  infants  a  habit  of  regurgitating  the 
food  may  be  acquired,  so  that  this  takes  place  more  or  less  during  the 
process  of  digestion  after  every  mcah  This  is  sometimes  preceded  by  a 
movement  of  the  mouth  and  fauces  resembling  swallowing,  until  finally 
the  milk  appears  in  the  mouth.  Habit  is  a  potent  cause  in  continuing 
vomiting  where  it  has  occurred  frequently.  In  children  who  have  this 
habit  the  most  trivial  cause  will  provoke  it.  It  may  be  present  without 
any  other  sign  of  gastric  disease,  and  appears  simply  to  depend  upon 
exaggerated  rcflex  irritability  of  the  organ.  I  have  seen  a  number  of  chil- 
dren who  up  to  the  third  or  fourth  year  objected  so  strenuously  to  taking 
solid  food  that  thoy  would  immediately  vomit  it,  no  matter  of  what 
variety  or  in  how  small  a  quantity,  although  fluids  were  taken  and 
digested  without  the  slightest  ditliculty. 

10.  Chronic  vomiting  may  <lepend  upon  habit^  as  just  described,  or 
upon  chronic  indigestion ;  or  it  may  be  associated  with  chronic  pulmonary 
disease— vomiting  here  being  excited  by  the  attacks  of  cough,  at  first  only 
when  tlie  paroxysms  are  severe,  and  later  even  when  they  are  slight.  In 
chronic  indigestion  the  vomited  matters  are  always  characteristic,  they 
have  a  distinct  relation  to  meals,  and  they  are  accompanied  by  other 
symptoms  of  deranged  nutrition. 

Tlie  diagnosis  of  a  case  in  which  vomiting  is  the  chief  symptom 
may  be  difficult.  The  first  important  distinction  to  he  made  is  be- 
tween cases  in  which  the  vomiting  is  of  gastric  origin,  and  those  in 
whicli  it  depends  ujwn  other  causes,  like  intestinal  obstruction^  cerebral 
disease,  toxic  conditions,  etc.  It  is  only  by  a  careful  consideration 
of  the  other  symptoms  associated  that  an  accurate  diagnosis  can  be 
reached. 

The  treatment  of  vomiting  is  the  treatment  of  the  cause  upon  which 
it  depends. 
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CYCLIC  VOMITING. 

This  is  not  an  infroqiieiit  diseaf^;  it  ha8,  howovor,  as  jct  attraetod 
but  little  attention  exeopt  in  tliis  couIlt^}^  Although  the  clinical  pic- 
ture is  a  very  clear  and  definite  one^  its  exact  pathology  is  undetermined. 
It  has  also  been  described  under  the  names  of  periodica!  vomiting,  recur- 
rent vomiting,  and  a  gastric  neurosis.  It  is  characterized  by  periodical 
attacks  of  vomiting,  which  recur  at  regular  or  irregular  intervals  of 
weeks  or  months,  apparently  without  any  adequate  exciting  cause.  The 
usual  duration  of  the  attacks  is  two  or  three  days,  during  which  all  at- 
teiupta  to  control  the  vomiting  are  usually  without  avail,  but  at  the  end 
of  this  time  it  generally  ceases  spontaneously. 

Etiology, — The  first  attacks  are  usually  seen  between  the  ages  of 
two  and  four  years,  but  they  may  date  back  to  infancy.  The  two  sexes 
seem  to  be  almost  equally  hable.  A  few  of  the  patients  are  strong  chil- 
dren, but  the  great  majority  are  rather  delicate  and  of  a  highly  nervous 
temperament.  The  cases  are  seen  chiefly  in  private  practice,  often  oc- 
curring among  those  who  have  the  best  surroundings.  In  most  cases  the 
antecedents  of  patients  arc  of  the  neurotic  type,  and  in  the  family  of 
some  there  is  a  marked  tendency  to  gouty  manifestations.  The  attacks 
are  not  traceable  to  distinct  or  flagrant  errors  in  diet,  and  yet  the  habit* 
ual  diet  seems  to  bear  some  relation  to  the  disease.  In  my  own  cases  I 
have  most  frequently  found  the  diet  to  be  excessive  in  carbohydrates, 
particularly  in  the  amount  of  oatmeal  and  potato.  The  exciting  cause  is 
often  a  nervous  one^ — great  fatigue  or  unusual  excitement,  sometimes  a 
railroad  journey  or  a  child's  party ;  in  many  instances  it  seems  to  be 
induced  by  some  minor  illness  having  no  relation  to  the  digestive  tract, 
euch  as  an  attack  of  tonsillitis  or  bronchitis. 

Symptomi.^ — The  clinical  picture  presented  by  these  cases  is  very 
characteristic,  and  is  w^ell  illustrated  by  the  history  of  the  following  case: 

The  patient  was  a  well-nourished  boy  of  six  years  when  he  first  came 
tinder  treatment.  He  belonged  to  a  neurotic  family,  and  the  attacks 
dated  back  to  infancy.  From  this  time  they  had  recurred  usually  at  in* 
tervals  of  a  few  months ;  occasionally  five  or  six  months  ^would  pass  with- 
out one.  The  symptoms  in  all  the  attacks  were  similar  in  kind,  differ- 
ing only  in  degree.  They  were  preceded  by  a  prodromal  period  lasting 
from  twelve  to  twenty-four  hours*  marked  by  languor,  dulness,  dark 
rings  under  the  eyes,  loss  of  appetite,  and  a  general  sense  of  discomfort 
in  the  epigastrium.  At  this  time  the  temperature  was  generally  slightly 
elevated.  The  vomiting  then  began  suddenly.  It  was  attended  with 
great  retching  and  distress;  it  was  often  repeated  every  half^hour  or 
hour  for  two  days.  On  one  occasion  it  occurred  seventeen  times  in  a 
single  night.  Vomiting  was*  immediately  excited  by  the  taking  of  any 
food  or  drink,  but  it  occurred  when  nothing  was  taken.     The  vomited 
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matters  eoiisisted  of  frothy  mucus  and  serum,  frequently  streaked  with 
blood,  apparently  from  the  violence  of  the  eme8is.  The  reaction  was 
very  strongly  acid;  sometimes  there  was  bilious  vomiting.  The  tem- 
perature usually  fell  to  about  100°  F.  when  the  vomiting  Iwgan^  and 
continued  at  or  below  this  point  throughout  the  attack.  By  the  end  of 
the  second  day  the  exhaustion  was  very  marked — go  severe,  in  fact,  as 
apparently  to  threaten  life. 

The  child  lay  in  a  semi-stiipor,  with  eyes  half  open,  lips  and  tongue 
dry,  rouising  at  times  to  beg  for  water.  The  pulse  was  rapid  and  weak, 
and  sometimes  slightly  irregular,  ThL*re  was  no  distention  of  the  ai)do- 
nien;  it  was  usually  flattened.  By  the  third  day  the  vomiting  bec^ame 
less  frequent  and  then  ceased  entirely.  Convalescence  was  rapid,  and 
by  the  end  of  the  week  the  boy  was  almost  n»  well  as  usual.  The  attacks 
continued  to  recur  at  gradually  lengthening  intervals  until  they  finally 
ceased  altogether  at  about  the  twelfth  year. 

Over  forty  of  the.^e  eases  have  come  under  my  observation,  and  in 
many  of  them  I  have  had  an  ojjportunity  to  witness  several  attacks,  The 
usual  duration  ia  one  to  three  days.  In  one  patient  they  lasted  regularly 
for  five  days.  Occasionally  a  severe  attack  will  last  a  week.  The  average 
number  of  attacks  is  thrc^e  or  four  a  year. 

Prodromal  symptoms  are  present  in  most  of  them^ieadache,  gen- 
eral languor,  coated  tongue,  and  anorexia  are  the  most  frequent;  in 
some  there  is  marked  constipation,  with  a  history  of  very  white  stools 
for  some  time.  The  tongue  is  usually  coated  at  the  beginning  of  an 
attack,  and  at  its  height  it  is  often  dry  and  brown.  The  abdomen  seems 
empty  and  it*s  walls  sunken ;  pain  and  tenderness  are  both  rare.  The 
bowels  are  constipated  and  move  only  by  artificial  means,  and  even  then 
not  freely. 

There  is,  as  a  rulej  no  desire  for  food,  but  the  continual  cry  ia 
for  water  to  quench  the  constant,  burning  tMrst,  The  pulse  after  the 
second  day  becomes  rapid,  soft,  and  often  somewhat  irregular.  The 
respiration  is  shallow,  and  at  times  this  also  may  be  irregular.  The 
temperature  is  seldom  over  100.5°  F.,  a  point  of  much  diagnostic  value. 
The  patient^s  are  dull,  apathetic,  and  usually  wish  to  be  left  alone.  Head- 
ache is  very  common. 

The  disposition  to  vomit  is  sometimes  so  great  that  patients  are 
afraid  to  move  or  even  to  talk  lest  it  may  be  provoked.  The  vomited 
matter  is  large  in  amount,  considering  that  the  patient  is  fasting.  It 
is  essentially  gastric  juice,  containing  free  HCI,  mucus,  serum,  many 
epithelial  cells,  and  often  traces  of  blood.  The  urine  is  concentrated, 
and  frequently  contauas  at  the  height  of  the  attack  a  trace  of  albu- 
min, a  few  hyaline  casts,  and  some  blood  cells— evidences  of  a  mod- 
erate renal  hyperfemia.  There  is  usually  an  excess  of  indican.  A 
condition  practically  constant,  and  first  pointed  out  by  Edsall  (Philadel- 
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phia),  is  the  presence  in  the  urine  of  acetone,  diacetic  and  oxyl)iit}Tic 
acids.  This  is  thou|^ht  to  give  mme  reason  for  the  helief  that  cyclic 
vomiting  h  a  form  of  acid  intoxication.  The  aliove  findings  are  so 
constant  as  to  be  of  some  diagnostic  value.  On  the  other  hand,  it  should 
be  stated  that  some  hold  that  these  urinary  conditions  are  simply  the 
result  of  the  starvation. 

In  two  cs^es  of  my  own,  where  careful  determinations  of  urea  and 

uric  acid  were  made  during  and  following  attacks,  it  was  observed  that 

•  the  excretion  of  urea  w^as  hut  little  altered,  while  that  of  uric  acid  fell 

'during  the  early  days  of  an  attack  to  one-half  or  one-third  the  normal 

for  the  same  individual  in  health. 

The  Nature  of  the  Attacks*— These  cases  have  little  in  common  with 
tlie  ordinary  attacks  of  indigestion.  With  our  present  knowledge  they 
are  to  be  regarded  as  nervous  explosions  due  to  faulty  metabolism,  having 
many  points  of  resemblance  to  migraine  in  the  adidt.  The  effect  upon 
uric-aeid  elimination  in  the  case  cited  is  very  similar  to  that  which  occurs 
in  migraine;  and  Rachford  has  olvserved  a  patient,  and  I  have  myself 
seen  one,  in  whom  the  vomiting  attacks  w^ere  later  in  life  replaced  by 
migraine.  Whether  it  is  to  he  looked  upon  as  a  manifestation  of  the 
litha^mic  state  in  chUdren  must  be  determined  by  future  study.  It  is 
probable  that  not  all  the  cases  depend  upon  the  same  condition. 

Prognosis. — Although  these  patients  very  often  vseeni  to  be  most  alarm- 
ingly ill,  the  danger  to  life  is  slight.  1  have  seen  but  one  fatal  case, 
and  in  this  the  diagnosis  is  open  to  question,  as  no  autopsy  could  be 
obtainetl.    The  patient  die<]  in  I  he  eighth  week  of  her  fifth  attack. 

Griflrith  reports  two  fatal  cases^  the  autopsy  in  one  showing  nothing 
characteristic;  the  symptoms  in  the  other  case  were  fairly  typical.  The 
probabilitta^  are  always  in  favour  of  a  rei-urrcuce  of  the  attacks.  In 
most  of  the  patients  who  have  liei*ii  observed  they  have  extended  over 
a  series  of  several  years,  although  by  a  careful  regime  much  may  be 
done  to  reduce  their  frw[ucncy. 

Toward  puberty  there  api>ears  to  be  a  strong  tendency  to  spontaneous 
recovery. 

Diagnosis,- — Organic  disease  of  the  brain  and  kidneys  must  first  be 
exchidcd,  the  latter  only  by  careful  and  repeatCHl  examination  of  the 
urine.  Tlie  tirst  attacks  witnessetl  may  strongly  suggest  the  onset  of 
tuberculous  meningitis;  and  only  the  course  of  the  symptoms  may  show 
that  this  is  not  present.  Usually  a  history  of  many  previous  attacks 
may  lie  obtained!.  From  acute  indigestion,  cyclic  vomiting  is  differtm- 
tiated  by  the  fact  that  the  attacks  are  not  brought  on  by  indigestible 
food,  and  also  by  the  persistence  of  the  vomiting.  It  is  distinguished 
*from  gastritis  by  its  severity,  the  shorter  duration  of  it8  symptoms,  and 
its  self-limited  course. 

Appendicitis  is  excluded  by  the  absence  of  pain,  tenderne!*8,   and 
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temperature;  intufisasception  by  the  fact  that  the  qrmptoms  are  less 
severe^  by  the  absence  of  blood  and  mueuB  from  the  stools,  and  by  the 
fact  that  most  of  the  attackis  occur  after  infancy. 

Treatment*^ — When  the  premonitory  syniptoras  appear,  free  purgation 
by  calomel  offers  the  best  prospect  of  aborting  an  attack.  If  the  vomit- 
ing has  once  begun,  nothing  seems  to  have  the  slightest  influence  in 
controlling  it.  It  is  usually  increased  by  the  taking  of  food  or  drink 
or  by  any  medication  by  the  month,  and  all  should  be  withheld*  The 
patient  should  be  kept  absolutely  quiet  and  water  given,  per  rectum, 
at  regular  intervals,  usually  six  to  eight  ounces,  four  or  five  times  a  day. 
This  keeps  up  the  urinary  secretion,  allays  thirst  and  often  restlessness, 
and  adds  much  to  the  patient's  comfort.  In  the  more  protracted  cases 
rectal  feeding  should  l>e  em}>loyed.  Wlien  the  vomiting  has  ceased  for 
several  hours  it  is  not  likely  to  recur  if  food  is  very  judiciously  admin- 
istered, at  first  in  small  quantities.  Broth,  barley  water,  kumyss,  or 
small  quantities  of  iced  milk  and  lime-water  in  equal  proportions  may 
then  be  given. 

The  alkaline  treatment  has  been  strongly  advocated;  it  consists 
in  giving  between  the  attacks  bicarbonate  of  sotla  in  doses  of  fifteen 
to  thirty  grains  three  times  daily,  and  when  the  proiiromal  signs  of 
an  attack  appear,  to  administer  very  large  doses,  as  much  as  thirty 
grains  every  hour.  I  have  used  this  plan  of  treatment  with  some  appar- 
ent success  and  think  it  deserve-s  further  trial,  although  sufficient  facts 
are  not  yet  available  to  enable  one  to  speak  with  confidence  regarding  it 
Acting  upon  the  theory  that  the  symptoms  are  analogous  to  those  of 
migraine,  the  treatment  I  have  adopted  in  tlie  interval  ha8  been  dietetic; 
it  consists  in  excluding  all  sugar  and  swet^ts,  ami  carefully  limiting  the 
amount  of  starchy  foods.  The  diet  prescribed  has  been  composed  princi- 
pally of  meat,  green  vegetables,  milk,  and  stale  brt^d.  In  addition  to 
careful  regulation  of  the  diet  the  general  nutrition  should  be  considered, 
and  tlie  patient's  life  so  regulated  that  extreme  fatigue  and  exhaustion 
are  prevented.  In  most  cases  close  attention  to  these  matters  has  resulted 
in  a  very  great  diminution  in  the  frequency  of  the  attacks. 
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GASTRALGTA. 

This  term  is  applied  to  sudden,  severe  attacks  of  abdominal  pain. 
Gastralgia  occurs  as  a  symptom  in  most  of  the  severe  attacks  of  acute 
gastric  indigestion;  in  such  cases  it  is  more  marked  in  older  children 
than  in  infancy.  The  pain  of  diaphragmatic  pleurisy  is  often  referred 
to  the  epigastrium,  and  may  be  so  severe  as  to  lead  one  to  think  that 
the.  stomach  is  the  seat  of  disease.  Another  cause  may  l)e  appendicitis. 
In  vertebral  caries  of  the  dorsal  region  epigastric  pain  is  a  very  frequent. 
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arly  sjrmptom.    It  is  also  common  in  children  who  stiffor  from  malarin, 
at  the  ofisctt  of  acute  uttarks,  and  it  may  he  st'vert*  wIkti  the  fohrile  syiu])' 

Iloms  are  not  well  marked,  fn  other  va^s  pain  in  the  stomach  is  of  the 
patnre  of  a  true  neura!;L,nii,  vvliieh  may  lie  exciterl  l^y  exposure  to  cohl, 
py  wetting  the  feet^  by  drinking  ice-water,  and  hy  many  other  canses. 
In  mild  cases  there  is  an  intermittent  pain,  and  usually  no  other 
symptoms.  In  severe  cases  the  pain  may  \w  so  great  as  to  cause  pallor, 
faintness,  cold  perspiration,  and  very  markeil  prostration.  The  cpigas- 
trinm  may  he  hard  and  sometimes  retracteci,  the  stomach  appearing  to 
^- be  in  a  state  of  spasm. 

^p  The  principal  interest  attaches  to  diagnosis.  If  the  pain  is  acute,  one 
should  carefully  exclude  appendicitis,  renal  and  hepatic  colic,  and  ulcer 
nith  perforation;  if  more  chronic,  Pott's  disease  should  not  be  forgotten. 
Treatment. — During  the  attacks  the  patient  should  he  put  to  bed,  and 
counter-irritation  used  over  the  stomach,  best  by  means  of  a  tur|>i>ntine 
stnpe  or  a  mustard  paste.  Internally  there  should  be  given  hot  water 
containing  brandy  or  gin  and  five  drops  of  spirits  of  chloroform;  all 
food  should  be  withheld.  Hot  l>ottles  should  he  applied  to  the  feet  if 
ihev  are  c<:>ld.  In  the  interval  between  the  attacks  the  treatment  should 
Im!  directed  to  the  patient's  general  condition ;  especially  should  the  cause 
be  discovered,  and  if  possible  removed.  In  cases  of  recurring  pain  of  a 
neuralgic  character  arsenic  in  the  form  of  Fowlers  sol nt ion,  two  or  three 
drops  three  times  a  day,  may  prove  of  benefit.  In  all  cases  attention 
should  be  directed  to  the  diet. 
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ACUTE  GASTRIC  INDIGESTION, 

This  occurs  whenever  the  stomach  is  unequal  to  the  task  imposed 
upon  it.    It  may  be  either  because  the  task  is  too  great  or  because  the 
pacity  of  the  stomach  for  work  is  diminished.    Under  these  two  heads 
e  may  group  the  principal  causes  of  acute  indigestion. 
Under  the  first  head  the  most  important  thing  is  the  giving  of  im- 
proper food.     In  infants  this  is  sometimes  improper  breast-milk:  but 
m*^re  often  cow's  milk  containing  too  high  proteids — i.  e.,  milk  without 
raftkient  dilution.     Other  common  causes  are  sudden  weaning  or  any 
iher  abrupt  change  in  diet,  the  too  early  use  of  solid  food,  and  overload- 
[g  the  stomach.     In  older  children  the  usual  causes  are  indigestible 
articles  of  food,  such  as  unripe  fruits,  pastry,  etc.,  overloading  the  stom- 
ach, and  swallowing  food  without  sufficiently  masticating  it.    Conditions 
hich  may  diniinish  for  the  time  the  capacity  of  the  stomach  for  work 
are  fatigue,  depression  induced  by  atmospheric  heat,  chilling  of  the  sur- 
ee,  especially  the  extremities,  dentition,  and  the  nervous  impression 
used  by  the  onset  of  any  acute  disease.    The  effect  is  seen  both  on  the 
glandular  and  muscular  apparatus  of  the  stomach.    The  secretions  are 
iminished  or  altered  in  character,  and  the  motor  activity  of  the  organ 
16  arrested. 
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Symptoms.^ — One  of  the  first  eonsequenees  of  arrested  gastric  diges- 
tion is  that  the  food  remains  long  in  the  stomach.  Instead  of  being 
enifity  in  two  or  two  and  a  half  hoyrs  after  feeding,  as  ]»  norinal  in  in- 
fancy, the  food  may  remain  in  the  stomach  five  or  six  hours,  or  even 
longer.  The  irritation  from  this  undigested  mass  excites  vomiting, 
which  usually  ceases  after  the  stomach  has  been  emptied.  The  voniitiog 
may  he  preceded  by  nausea,  pain^  and  constitutional  depression  which 
varies  with  the  age  and  susceptibility  of  the  child ;  in  infnnts  it  may  be 
very  alarming. 

It  seems  probable  that,  as  a  consequence  of  arrested  gastric  digestion, 
the  proteids  are  not  converted  into  peptones,  but  remain  in  the  form  of 
albumoses*  These  products  have  been  shown  by  experiments  on  animals 
to  be  toxic,  producing  stupor  and  circulatory  disturhances.  They  are 
diffusible  and  are  undoubtedly  absorbed  with  great  rapidity,  and  may  be 
the  c^use  of  nervous  symptoms  of  a  striking  character.  There  may  be 
dulness,  stupor,  and  sometimes  contracted  pupils,  so  as  to  suggest  opium 
narcosis,  or  there  may  be  restlessness,  excitement,  and  even  convulsions. 
There  is  also  marked  prostration,  weak  pulse,  and  fever.  The  tempera- 
ture in  most  cases  of  acute  indigestion  is  from  lOT  to  103°  F. ;  not  infre- 
quently it  rises  to  104**  or  105°  F.  The  tongue  is  coated  and  the  appetite 
entirely  lost.  In  infants  these  symptoms  are  usually  associated  with  or 
followed  by  mote  or  less  intestinal  disturbance — generally  diarrhoea,  with 
undigested  food  in  the  stools.  Epigastric  distention  may  be  present. 
Usually  the  vomiting  ceases  in  from  six  to  twelve  hours,  and  after  the 
stomach  has  been  thoroughly  emptied  the  temperature  falls.  Provided 
rest  to  the  organ  can  be  secun^d,  and  the  exciting  cause  is  one  that  can 
be  removed,  the  patient  may  be  quite  well  in  two  or  three  days.  Relapses 
are,  however,  easily  excited;  and  in  a  susceptible  patient  it  is  eurpriaing 
to  see  how  trivial  a  cause  may  excite  one. 

The  diagnosis  between  a  simple  attack  of  acute  indigestion  and  one  of 
gastritis  can  not  be  made  at  the  outset.  The  former  is  much  more  fre- 
quent^ and  may  he  quite  as  severe,  but  is  of  shorter  duration.  The  con- 
tinuance of  the  severe  symptoms,  especially  pain,  thirst,  fever,  and  vomit- 
ing of  mucus  tinged  with  blood,  justify  the  inference  that  inflamouitory 
changes  exist.  The  prognosis  in  these  cases  is  good,  except  in  very  young 
or  very  delicate  infants.  In  such  patients  an  attack  of  acute  indigestion 
is  not  infrequently  fatal 

Treatment, — The  indications  are,  to  empty  the  stomach  as  com* 
pletely  as  possible  and  then  to  secure  to  it  absolute  rest.  If  proper 
treatment  is  employed  at  the  outset,  the  majority  of  such  attacks  can 
be  cut  short.  Nothing  is  so  efficient  in  infants  as  stomach-washing.  A 
single  washing  usually  suffices.  If  for  any  reason  this  can  not  be  em- 
ployed, the  child  may  take  from  its  bottle  a  large  amount  of  lukewarm 
water.    The  free  vomiting  which  tbis  usually  produces  may  be  sutlicient 
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to  cleanse  the  stomach  fairly  well,  but  by  no  means  so  thoroughly  as 
gtomach'Washing.  Persistent  vomiting  is  sometimes  arrested  by  giving 
email  quantities  of  hot  water. 

The  subsequent  treatment  is  chiefly  dietetic,  Ever}^thing  should  be 
withheld  for  three  or  four  hours,,  when  barley  water,  albumin  water,*  or 
whey  may  be  given  frequently,  and  in  small  quantities — e.  g.,  half  an 
ounce  io  one  ounce  every  hour.  After  twenty-four  hours  raw  beef-juice 
or  broth  may  be  tried,  but  no  milk  should  be  given  for  at  least  three  days. 
When  begun,  it  should  be  peptonized  and  diluted  with  five  or  six  parts  of 
water.  In  a  nursing  child,  the  breast  should  be  withheld  altogether  for 
twenty- four  hours,  and  then  nursing  allowed  for  two  minutes  every  three 
hours,  the  time  of  nursing  being  gradually  increased  to  three,  five,  and  ten 
minutes  as  improvement  occurs.  The  great  mistake  made  in  these  cases 
is  to  begin  food  too  soon  and  to  give  too  much,  especially  of  cow's 
milk. 

Drugs  are  relatively  of  little  value.  If  the  measures  mentioned  have 
been  used  promptly  they  will  not  often  be  required.  In  many  cases  inju- 
dicious medication  aggravates  the  symptoms  and  prolongs  the  attack. 
Unless  the  bowels  have  acted  freely,  calomel  (gr.  i  every  hour)  may  be 
given  until  this  effect  is  obtained.  Where  there  is  continuous  vomiting 
of  very  acid  mucus  and  serum,  alkalies  are  indicated — lime-water,  chalk 
mixture,  or  the  subcarbonate  of  bismuth.  It  is  important  to  keep  the 
child  as  quiet  as  possible,  Local  applications  to  the  epigastrium  are  very 
often  useful.  Either  dry  heat  may  be  applied  by  means  of  a  hot- water 
bag  or  hot  flannels,  or  more  active  counter-irritation  by  mustard.  In 
older  children  the  stomach  is  to  be  emptied  by  an  emetic  accompanied 
by  large  draughts  nf  warm  water.  After  this  it  should  be  kept  entirely 
at  rest  for  half  a  day,  only  carbonated  waters  or  barley  water  being 
allowed  in  small  quantities  to  allay  thirst.  Later,  broth  or  beef-juice 
may  be  given,  afterward  milk  diluted  with  two  parts  of  lime-water* 
The  patient  should  be  kept  upon  a  ver}'  low  diet  for  four  or  five  days. 


ACUTE  GASTRITIS. 

In  comparison  with  the  frequency  of  inflammatory  diseases  of  the 
intestine,  those  of  the  stomach  are  rare,  particularly  so  in  infancy. 
Owing  largely  to  the  character  of  its  secretion  and  its  contents,  the  stom- 
ach is  much  more  resistant  to  infection  than  are  the  intestines.  Gastritis 
seldom  exists  a!«»nc,  but  is  usually  jis-soc-iated  with  enteritis  or  colitis. 

Etiology. — ^The  causes  of  gastritis  are,  in  the  main,  those  of  acute 
gastric   indigestion — improper   food  or   feeding — plus  infection.     This 

•  Albumin  water:  The  white  of  one  fresh  e^g,  one-half  pint  cold  water,  previously 
boiled,  a  little  salt^  one  teaspoonful  of  brandy ;  shake  thoroughly,  and  feed  cold. 
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may  be  of  many  kinds,  probably  the  most  frevinent  l>eing  due  to  the 
streptococcus.  Otlier  organisms  concerned  are  the  bacillus  of  tubercu- 
losis, of  diphtheria,  the  bacillus  pyocyaneus,  etc*  Gastritis  may  also  be 
caused  by  the  introduction  of  irritants,  which  may  either  be  swallowed 
accidentally  or  given  as  drugs. 

LesiaiiSi — The  mucous  membrane  of  the  stomach  may  be  the  seat  of 
acute  catarrhal,  ulcerative,  or  membranous  inflammation,  all  forms  ex- 
cept the  catarrhal  being  rare.  There  is  also  seen  a  mixed  form,  which 
from  its  cause  is  usually  termed  "corrosive  '*  gastritis. 

Vaiarrhal  gastniis, — Tliis  is  characterized  by  hypenemia  of  the  rau- 
cous membrane,  exudation  of  cells  into  the  mucosa,  a  great  increase 
in  the  secretion  of  the  mucous  glands,  and  changes  in  the  epithelium. 
About  the  only  change  which  can  be  recognised  by  the  naked  eye  is 
congestion  and  swelling  of  the  mucous  membrane.  These  are  usually 
more  marked  toward  the  pyloric  end  and  along  the  greater  curvature. 
There  may  be  small  extravasations  of  blood  into  the  mucosa.  The  stom- 
ach contains  undigested  food  and  mucus,  which  may  be  thick  and  tena- 
cious, adhering  very  closely  to  the  mucous  membrane.  The  mucus  may 
be  stained  brown  from  the  capillary  hapmorrliages.  The  stomach  may  be 
either  distended  or  contracted.  Under  the  microscope  the  changes  are 
seen  to  be  almost  entirely  in  the  mucosa.  In  some  places  there  is  loss  of 
the  snperlicial  epithelium,  in  others  only  degenerative  changes  in  it  are 
s^n.  The  mucosa  is  infiltrated  with  round  cells,  tliis  process  being 
rarely  diffuse,  but  generally  occurring  in  patches.  The  blood-vessels  are 
distended  and  many  small  extravasations  are  seen.  Sometimes  there  is 
a  moderate  infiltration  of  the  submucosa.  Acute  catarrhal  gastritis 
alone  is  rarely  severe  enough  to  cause  death.  It  is  usually  seen  in  cases 
which  prove  fatal  from  other  causes,  particularly  diseases  of  the  in- 
testine. 

Gastric  softening  {gastromalada)  is  a  condition  dependent  upon 
post-mortem  changes — probably  self-digestion  of  the  stomach.  It  is 
found  both  where  gastric  symptoms  were  present  and  where  they 
were  absent.  It  is  situated  nearly  always  in  the  posterior  wall,  and  usu- 
ally covers  a  considerable  area,  about  one-third  or  one-fourth  of  this 
wall.  It  is  recognised  by  the  gelatinous,  translucent  appearance  of  the 
walls  of  the  stomach,  which  are  so  softened  that  the  finger  may  be 
pushed  through  them  without  force,  or  that  sometimes  the  stomach 
ruptures  while  it  is  being  removed.  This  condition  is  rarely  seen  when 
the  stomach  is  empty.  It  can  scarcely  be  mistaken  for  a  pathological 
condition,  if  its  occurrence  is  borne  in  mind. 

Ulceratii^e  gastritis. — This  was  met  with  six  times,  not  including 
tuljerculous  cases,  in  390  consecutive  autopsies  upon  infants  in  the 
Babies'  Hospital.  Three  of  the  patients  were  less  than  four  months  old, 
and  all  were  females.    The  ulcers  varied  from  one  twenty-fifth  to  one 
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quarter  of  an  inch  in  diameter,  and  usually  from  ten  to  fifty  w^re  pres- 
ent. They  seldom  extended  to  the  moscular,  and  never  to  the  peritoneal 
coat.  The  lesion  was  most  marked  in  the  posterior  wall,  towaril  the 
pyloric  end  and  along  the  greater  eurvatiire.  Evidences  of  catarrhal 
infiammation  were  present  in  most  of  the  cases,  and  in  four,  of  mem- 
branous inflammation.  Under  the  microscope  these  ulcers  resemble 
those  of  the  colon.  Lesions  in  some  other  part  of  the  digestive  tract 
were  present  in  all  but  one  ease,  in  two  there  was  thrush  in  the  oesoph- 
agus; in  three  there  was  ulceration  somewhere  in  the  intestines.  Cul- 
tures showed  that  two  cases  were  due  to  pyocjaneus  infection,*  which 
was  found  to  be  general  throughout  the  body* 

Membranous  gastritis.— Thh  is  even  more  rare  than  the  varieties 
previously  mentioned.  I  have  met  with  it  but  four  times  in  infants. 
One  ease  was  associated  with  a  membranous  colitis ;  a  second  case  with 
pseudo-diphtheria  of  the  fauces  and  laryax  in  an  infant  but  six  weeks 
old.  The  cesophagus  was  not  involved  in  this  ease;  and  indeed  it  often 
escapes.  No  Klebs-Loeffler  bacilli  could  be  found  either  in  eover-shp 
preparations  or  by  culture.  Both  these  cases  have  been  very  fully  re- 
ported by  Dr.  Wollstein.f  To  the  naked  eye  the  membrane  apj^iears  as 
of  a  grayish-green  colour;  it  is  adherent,  but  can  be  detached  in  quite 
large  patches.  Only  a  portion  of  the  stomach  was  covered  in  any  of  the 
cases;  in  two  the  principal  disease  was  about  the  pylorus;  in  another 
along  the  greater  curvature.  In  Fen  wick's  ease  the  entire  surface 
of  the  stomach  was  lined  with  membrane.  The  microscopical  appear- 
ances resemble  those  of  membranous  colitis.  There  is  a  pseudo-mem- 
brane composed  of  tibrin,  granular  matter,  epithelial  cells,  and  bac- 
teria. The  mucosa  shows  a  moderately  dense  infiltration  with  round 
cells,  and  in  places  superficial  ulceration.  There  is  also  infiltration 
of  the  submueosa,  and  in  some  places  even  the  muscular  coat  is 
inrolved. 

Membranous  gastritis  occurring  in  patients  dying  of  diphtheria  is 
not  common.  Councilman,  Mallory,  and  Pearco  noted  its  presence  in 
only  five  of  one  hundnxl  and  twenty*seven  autopsieir. 

Corrosive  gastritis  (toxir  gastritis). — ^This  form  of  inflammation  is 
excited  by  various  irritating  and  caustic  substanecis,  which  are  usually 
taken  by  accident,  sometimes  for  the  purpose  of  producing  emesis.  The 
most  fretjuent  substances  are  carbolic  acid,  caustic  alkalies,  mineral 
acidSy  arsenic,  salts  of  copper,  zinc,  or  antimony,  croton  oil,  and  corro- 
sive sublimate. 

The  lesions  in  the  stomach  defend  upon  the  amount  of  the  substance 
swallowed,  the  degree  of  concentration,  and  whetlier  the  stomach  was 


•  See  Martha  Woll8ti?in,  M.  D.,  Archives  of  Prodiatrics,  18»7,  p.  700,  for  full  report 
f  Aivbives  of  Pediatries,  July,  lbli2. 
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full  or  empty  at  tbe  time.  Strong  caustics,  whether  acids  or  alkalies^ 
UKUfllly  act  mare  deeply  and  extensively  in  the  pharynx  and  cesophagns, 
for,  owing  to  th<*  hpai^modlc  contraction  of  the  muscles  of  these  parts, 
ofii'U  hut  a  Hinall  amount  of  the  butetance  reaches  the  stomach.  Concen- 
trated irritant  poisons  produce  in  the  stomach,  especially  along  the 
grr'tttiT  curvature,  irregular  ulcers,  which  may  be  so  deep  as  to  cause  per- 
foration, or  they  may  affect  the  mucous  membrane  only.  In  severe  cases 
death  takes  place  early,  often  in  a  few  hours.  Dark,  ragged  ulcers  are 
found  in  the  Btomach,  the  surrounding  mucous  membrane  is  the  seat  of 
intense  congestion*  and  in  places  there  are  extravasations  of  blood.  If 
death  h  delayed  there  are  evidences  of  intense  inflammation,  sometimes 
with  the  production  of  a  pseudo-membrane.  If  the  amount  of  poison  is 
not  Rullk'ient  to  enune  death,  and  if  the  patient  recovers  from  the  re- 
sulting gantritis,  a  cicntriciiil  condition  of  the  stomach  results,  which 
later  may  lead  to  Bicnosis  of  the  pylorus  or  other  deformity  of  the 
orguu. 

Symptoms. — Catarrhal  gasiritis  can  not  be  disrifingiiiished  at  its  begin- 
ning frmn  an  attack  of  acute  indigestion.  There  are  fever,  pain,  vomit- 
ing, thirst,  loss  of  appetite,  coated  tongue,  and  prostration.  The  pres- 
imce  fif  irjlbimujatory  changew  is  indicated  by  the  continuance  of  these 
HympiuiuK,  particularly  the  pain,  vomiting,  fever,  and  thirst.  With  the 
pain  there  may  be  epigantric  tendemeH^.  All  food  or  liquids  are  imme- 
diately rejected,  and  oven  when  notlring  is  taken  tbe  retching  and  vom- 
iting may  eontiiiuc,  iiotliiug  but  frotby  mueiiB  or  serum  being  brought 
up.  sometimes  streaked  with  blood.  The  vomited  matters  are  usually 
very  sour;  they  may  be  bilious.  The  temperaiure  is  rarely  high  exc*ept 
at  tlie  outset.  After  the  lirst  or  second  day  it  usually  ranges- between 
100*"  and  101  *5**  F.  Thirst  is  intense,  and  all  liquids  are  taken  with  avid- 
ity, eBpecially  if  cold,  even  though  they  arc  inunediately  vomited.  The 
tongue  18  tliickly  coated  with  a  wliite  fur,  and  the  breath  may  be  foul. 
The  conHtitutiiinul  Hyni|itonis  are  generally  most  severe  at  the  outset. 
The  usual  duration  of  tsueli  attacks  is  frona  four  to  seven  days,  but  with 
improper  managi'ment,  especially  injudicious  feeding,  the  disease  may 
be  luucli  |)ndongiHl.  One  attack  may  follow  another  nntil  a  chronic 
conditii>u  is  establishe<l.  In  most  of  the  cases  there  Is  some  disturb- 
ance of  the  intestines,  usually  a  sharp  attack  of  diarrhoea.  Sometimes 
the  gastric  symptoms  subside  after  a  few  days  and  those  of  the  intes- 
iinea  become  the  prcduminant  oues.  The  symptoms  above  given  are 
those  in  infancy.  In  older  children  there  is  less  of  fever,  prostration,  and 
diarrluca,  but  pain  and  vomiting  are  prominent.  The  attacks  are  usually 
shorter  and  alt<igetht»r  less  seven*. 

The  rare  cases  of  ulcrrative  gantritis  have  nothing  by  which  they  can 
be  di)ttingui»hed  from  the  form  described,  except  a  more  prolonged 
course  and  a  gn^atcr  liability  to  hiemorrhage. 
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Membranous  gastritis  also  presents  no  peculiar  symptoms.  In  fact, 
in  the  cases  I  have  personally  seen^  the  gastric  symptoms  were  insignifi- 
cant^ and  the  condition  not  suspected  during  life. 

In  corrosive  gastritis  the  effects  of  the  caustic  may  be  seen  in  the 
mouth  and  pharynx^  the  mucous  membrane  being  of  a  gray  or  whitisE 
colour.  Pain  and  a  sense  of  constriction  are  felt  in  the  oesophagus  and 
stomachy  and  thirst  is  great.^  Vomiting  follows  almost  immediately^ 
tod  the  matters  vomited  are  usually  bloody.  The  subsequent  course  in 
most  of  the  cases  is  the  rapid  development  of  collapse^  and  death  in  a 
few  hours  from  shock.  The  younger  the  child  the  sooner  does  the  case 
terminate.  In  irritant  poisoning  not  severe  enough  to  produce  deaths 
the  symptoms  of  acute  gastritis  follow,  usually  accompanied  by  more  or 
less  enteritis  owing  to  the  passage  of  the  irritant  into  the  intestine. 
There  is  seen  a  continuance  of  the  vomiting,  pain  and  epigastric  disten- 
tion, and  diarrhoea,  and  from  these  symptoms  death  may  result  in  two 
or  three  days.  It  is  extremely  rare  in  infancy  for  the  patient  to  sur- 
vive both  the  stage  of  shock  and  that  of  acute  inflammation,  so  that  the 
deformities  of  the  stomach  and  the  chronic  conditions  mentioned,  are 
practically  never  met  with  excepting  in  older  children. 

Treatment. — Cases  of  acute  catarrhal  gastritis  are  to  be  managed 
very  much  like  those  of  acute  gastric  indigestion.  Thirst  may  be  re- 
lieved by  swallowing  bits  of  ice.  Where  there  is  continuous  vomiting  of 
acid  mucus,  relief  is  sometimes  afforded  by  repeating  the  stomach-wash- 
ing once  in  twelve  hours  with  a  1-per-cent  solution  of  bicarbonate  of 
soda,  at  110**  P.  In  older  children,  beneficial  results  sometimes  follow 
the  use  of  bismuth  subcarbonate  (gr.  x  every  two  hours) ;  but  in  in- 
fants I  must  confess  to  have  seen  but  little  effect  from  any  form  of 
medication,  the  reliance  being  upon  rest,  careful  feeding,  and  stomach- 
washing. 

Cases  of  corrosive  gastritis  require  special  treatment.  The  first  indi- 
cation is  to  administer  the  proper  chemical  antidote  to  the  substance 
swallowed,  and  the  next  to  use  bland  mucilaginous  or  oily  fluids,  such 
as  milk,  albumin-water,  oils  in  large  quantities,  etc.  Especially  should 
stomach-washing  be  avoided.  Opium  is  always  required,  on  account  of 
pain,  and  should  be  given  hypodermically.  The  general  symptoms  are  to 
be  treated  according  to  the  indications  of  the  individual  case. 


GASTRO-DUODENITIS. 

This  is  a  catarrhal  inflammation  of  the  stomach  and  duodenum. 
Sometimes  only  the  duodenum  is  involved.  The  inflammation  com- 
monly extends  from  the  intestine  into  the  common  bile  duct,  the  swelling 
of  which  causes  jaundice.  The  term  gastro-duodenitis  is  sonietinies 
used  synonymously  with  catarrhal  jaundice.     The  condition  is  a  rare 
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one  in  yoimg  children,  and  especially  so  in  infancy.  I  have  never  seen 
it  in  a  child  under  two  years  old. 

The  cjiuses  are  for  the  most  part  obscure.  It  occasionally  compli- 
cates malarial  fevcn  1  have  seen  it  several  times  with  influenzaj  and  it 
may  occur  with  any  of  the  infectious  diseases.  Eehn  has  described  a 
fonn  which  occurred  epidemically. 

The  symptoms  of  the  disease  are  quite  uniform*  When  primary,  the 
onset  is  like  an  ordinary  attack  of  indigestion,  with  vomiting,  pain, 
slight  fever,  and  a  moderate  amount  of  prostration.  The  vomiting  in 
some  of  the  cases  is  repeated  for  several  days.  The  pain  may  be  quite 
severe,  and  localized  in  the  region  of  the  duodenum.  It  may  be  asso- 
ciated with  tenderness  in  this  region.  The  b:)w<^ls  are  usually  consti- 
pated. After  three  or  four  days,  icterus,  which  is  the  only  diagnostic 
symptom,  appears.  It  is  first  seen  in  the  conjunctiva,  afterward  in  the 
skin,  varying  in  degree  according  to  the  severity  of  the  attack,  but  in 
most  cases  not  being  very  intense.  It  is  accompanied  by  the  regular 
symptoms  of  obstructive  jaundice.  The  stools  are  gray,  sometimes 
white;  there  is  a  marked  amount  of  intestinal  flatulence.  The  urine  is 
\CTy  dark,  of  a  yellowish -green  or  bronze  hue,  and  stains  the  clothing. 
There  is  complete  anorexia;  the  tongue  is  thickly  coated  with  a  whit© 
fur.  Headache,  dulncss,  and  languor  are  present,  and  the  patient  feels 
generally  wretched.  The  slow  pulse  and  the  itching  skin  are  uncommon 
symptoms  in  children.  The  liver  is  usually  found,  upon  examination, 
alightly  enlarged,  and  gomctimes  tender  on  pressure.  The  duration  of 
the  disease  is  about  two  weeks,  the  general  symptoms  disappearing  be- 
fore the  icterus. 

The  diagnosis  rarely  presents  any  difficulty,  and  the  prognosis  is  in- 
variably good. 

Trcatment.^ — In  the  diet,  fats  and  starches  should  be  reduced  to  a 
low  point  or  be  entirely  prohibited.  Patients  usually  do  much  better 
upon  a  diet  of  rare  meat,  fruit,  and  a  moderate  amount  of  milk.  If 
there  is  very  much  vomiting,  the  milk  should  be  largely  diluted  with 
lirae-water  or  partially  ijcptonized.  The  amount  of  food  given  should 
be  small,  hut  water  should  be  allowed  freely,  particularly  the  mineral 
waters.  The  bowels  should  be  opened  every  other  day  by  calomel,  fol- 
lowed by  a  saline  purgative.  In  most  of  the  cases  no  other  treatment  is 
necessary.  When  the  pain  is  severe  it  may  be  relieved  by  counter-irrita- 
tion by  mustard,  tyrpentine,  or  even  cant  ha  rides.  The  gastric  symp- 
toms should  be  managed  as  are  those  of  ordinary  acute  gastritis.  The 
restricted  diet  should  in  all  cases  be  continued  for  at  least  a  week  after 
the  jaundice  has  disappeared. 
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CURONIC  GASTRIC  INDIGESTION— CHRONIC  GASTRITIS-GASTRIC 

CATARRH. 

Although  from  a  pathological  point  of  view  these  conditions  are  not 
identical,  from  a  clinical  standpoint  there  is  no  advantage  in  attempting 
to  separate  them.  Nothing  distinguishes  chronic  indigestion  from 
chronic  gastritis  except  that  in  the  latter,  in  addition  to  continued  de- 
rangement of  function,  there  is  a  great  increase  in  the  production  of  gas- 
tric mucus.  Chronic  indigestion  seldom  exists  long  without  the  pro- 
duction of  a  slight  amount  of  catarrhal  inflammation.  This  condition 
in  the  stomach  seldom,  if  ever,  exists  without  more  or  less  involvement 
of  the  intestine,  and  in  the  majority  of  cases  the  intestinal  condition  is 
the  more  important.  In  some,  however,  the  gastric  symptoms  predomi- 
nate, and  it  is  only  those  which  are  here  considered. 

Etiology. — Chronic  gastric  indigestion  may  follow  acute  attacks,  or 
it  may  be  chronic  from  the  outset.  If  the  latter,  it  depends  in  infancy 
upon  the  continued  use  of  improper  food  or  bad  methods  of  feeding. 
The  improper  food  is  very  often  a  modified  cow's  milk  of  improper  pro- 
portions. Sometimes  the  proteids  are  too  high,  but  the  most  frequent 
mistake  is  the  use  of  too  high  a  percentage  of  fat.  As  a  consequence  of 
imperfect  digestion,  fermentation  in  the  residuum  takes  place,  and  the 
irritating  products  of  this  fermentation  soon  cause  a  catarrhal  inflam- 
mation with  a  production  of  mucus,  decomposition  of  which  adds  still 
further  to  the  irritation.  Chronic  gastric  indigestion  also  complicates 
most  of  the  constitutional  diseases  of  infancy,  especially  rickets,  syphi- 
lis, tuberculosis,  malnutrition,  and  marasmus.  It  may  follow  any  of  the 
acute  infectious  diseases.  In  older  children  it  is  due  chiefly  to  the  use 
of  improper  food,  sometimes  to  the  habit  of  rapid  eating  and  insufficient 
mastication.  It  is  associated  with  constitutional  diseases  as  in  infancy, 
and  may  complicate  valvular  disease  of  the  heart. 

Lesions. — The  changes  found  in  chronic  gastritis  are  usually  confined 
to  the  mucosa.  In  the  mild  form  there  are  degenerative  changes  of  the 
epithelium  of  the  tubules,  with  increased  production  of  mucus;  there 
may  be  a  slight  infiltration  of  the  mucosa  with  round  cells.  The  more 
severe  form,  with  marked  cell  infiltration  and  the  production  of  new 
connective  tissue,  is  extremely  rare.  The  submucous  coat  may  be 
thickened  and  the  muscular  coat  attenuated.  The  lesion  can  not  be 
recognised  by  the  naked  eye.  The  stomach  is  apt  to  appear  more  or 
less  dilated,  and  its  surface  is  coated  with  thick  and  very  adherent 
mucus.  This  lesion  rarely  exists  alone,  practically  never  in  infancy, 
but  is  associated  with  similar  lesions  in  the  intestines,  the  latter  Ix^ing 
more  severe. 
24 
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Symptoms.— /n  infants. — For  our  knowledge  of  the  conditions  exist- 
ing in  tKe  stomach  in  chronic  indigestion  we  are  indebted  to  the  work 
chiefly  *»f  C'a^scK  L<-*o,  Troitzky,  and  Wohlmann.  The  results  obtained 
in  tije  examination  of  stomach  contents  have  not  lieen  uniform,  and  in 
practice  one  should  not  lay  ranch  stress  npon  the  ahj?ence  of  the  normal 
secretions.  The  constant  presence  of  mucus  in  the  vomitefl  matters  or 
in  the  w^asliings  from  the  stomach  distinguishes  chronic  gastritis  from 
simple  chronic  gastric  indigestion.  This  greatly  interferes  with  diges- 
tion, even  though  secretions  are  normal.  The  reaction  of  the  stomach 
is  almost  invariably  acid.  The  rennet  ferment  is  present.  Pepsin  is 
absent  in  about  half  the  eases.  Hydrochloric  acid  is  generally  deficient, 
but  is  increased  by  irrigating  the  stonrach.  The  following  changes  are 
present  in  nearly  all  cases:  Fermentation  takes  place  in  the  fats,  the 
carbohydrates,  and  in  the  gastric  mucus.  The  residts  of  fermentation 
are  the  production  of  lactic,  acetic,  butyric,  and  other  volatile  fatty  acids, 
which  are  aspet*ially  irritating  to  a  mucous  niembrane.  New  products 
are  also  formed  from  the  decomposition  of  the  proteids,  and  gases  are 
always  present.  Food  remains  long  in  the  stomach  because  of  motor 
inactivity^  which  is  partly  the  cause  and  partly  the  result  of  the  disease. 
It  often  continues  after  all  other  symptoms  have  disapjieared. 

The  mnst  important  local  symptoms  are  vomiting  or  regurgitation 
of  food,  vomiting  of  mucus,  regurgitation  of  a  sour  watery  fluid,  belch- 
ing of  gasj  and  pain  from  gastric  distention.  Vomiting  is  almost  in- 
variably present,  and  may  occur  soon  or  long  after  feeding.  It  is  often 
accompanied  by  regurgitation  of  fotMl,  which  may  begin  soon  after  one 
feeding  and  continue  in  small  amounts  quite  to  the  time  for  the  next. 
In  nearly  all  protracted  cases  the  vomited  matters  contain  mucus,  and 
sometimes  this  is  a  conspicuous  feature.  The  regurgilation  of  a  sour 
irritating  fluid  occurs  even  when  but  little  fwxl  is  rejected,  and  usually 
accompanies  the  belching  of  gas.  In  infants  some  of  the  most  striking 
6)Tiiptnms  are  due  to  the  gas.  The  stomach  may  be  distended  and  hard 
most  of  the  time,  and  often  so  much  gas  is  present  that  infants  find  the 
greatest  dithculty  in  taking  food.  Though  evidently  very  himgry,  they 
can  take  so  little  at  a  time  that  an  hour  or  more  may  be  required  to 
take  four  or  five  ounces.  That  the  food  remains  long  in  the  stomach 
is  best  demonstrated  by  stomach-washing.  Instead  of  the  stomach  being 
empty  in  two  or  three  hours,  as  it  should  be,  food  is  almost  invariably 
found  four  or  five  hours,  Mid  in  some  cases  six  or  eight  hours,  after 
feeding. 

The  appetite  may  be  abnormally  great,  or  it  may  be  very  poor.  Aa 
a  rule,  children  take  less  food  than  in  health.  The  tongue  is  usually 
coated.  The  general  svinptoms  are  those  of  malnutrition :  there  is  con- 
stant fretf ulness  and  sleep  is  irregular  or  disturbed ;  the  weight  is  sta- 
tionary, or  there  is  steady  loss:  there  is  also  anaemia,  and  the  child's 
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deyelopment  is  arrested.  There  is  nearly  always  some  derangement  of 
the  bowels — constipation  or  diarrhoea.  There  may  be  dilatation  of  the 
stomachy  especially  in  rachitic  children,  when  overfeeding  has  been 
practised. 

There  is  little  tendency  to  spontaneous  improvement  or  recovery,  the 
prognosis  depending  almost  entirely  upon  the  treatment  employed.  Un- 
less relieved  the  condition  is  apt  to  continue,  until  some  serious  acute 
disease  develops  which  may  be  fatal.  In  young  infants,  chronic  gastric 
indigestion  should  not  be  confounded  with  hypertrophic  stenosis  of  the 
pylorus. 

In  older  children. — The  disease  is  not  so  common  as  in  infants.  In 
all  cases  the  most  constant  symptom  is  vomiting,  which  may  occur  regu- 
larly after  meals,  or  only  in  the  morning  before  breakfast.  If  the  latter, 
the  vomited  matters  consist  chiefly  of  mucus.  In  addition  to  these 
regular  attacks  there  may  be  the  frequent  regurgitation  of  small  quan- 
tities of  food.  There  are  gastric  flatulence  and  pain,  due  to  hyperacid- 
ity or  to  acid  fermentation.  The  appetite  is  variable — sometimes  inof- 
dinate^  sometimes  entirely  lost;  it  may  be  capricious,  there  being  usu- 
ally a  craving  for  highly  seasoned  food.  The  tongue  is  constantly 
furred,  and  the  breath  usually  disagreeable.  These  symptoms  are  seen 
in  all  degrees  of  severity.  Intestinal  disturbances  are  not  so  frequent 
as  in  infancy.  Constipation  is  more  common  than  diarrhoea.  The  gen- 
eral symptoms  are  those  of  malnutrition.  There  are  anaemia,  wasting, 
constant  fretfulness,  disturbed  sleep,  and  various  other  nervous  disor- 
ders. 

FrognosiB. — The  prognosis  depends  upon  the  age  of  the  patient,  the 
duration  of  the  disease,  the  surroundings,  and  upon  how  well  treatment 
(»n  be  carried  out.  In  infants  under  three  months  the  prognosis  as  to 
life  is  bad.  If  children  live  to  the  age  of  seven  or  eight  months,  they 
may  recover  with  proper  treatment.  These  patients  do  much  better  in 
private  practice  than  in  institutions.  Much  depends  upon  the  co-opera- 
tion of  an  intelligent  mother  or  nurse.  Chronic  gastric  indigestion  is  not 
dangerous  to  life  except  in  young  infants.  Its  principal  danger  consists 
in  the  predisposition  it  gives  to  acute  diarrhceal  diseases  in  summer, 
which  in  such  patients  are  very  likely  to  be  fatal.  It  may  also  lead  to  the 
development  of  marasmus. 

In  older  children,  as  in  the  case  of  infants,  these  symptoms  may  con- 
tinue indefinitely;  there  is  little  tendency  to  spontaneous  recovery,  but 
under  favourable  circumstances,  with  constant  care,  much  may  be  done 
for  all  these  patients  and  many  of  them  may  be  completely  cured. 

Treatment. — Infants. — The  general  treatment  is  too  apt  to  be  ig- 
nored, but  it  is  just  as  important  as  measures  directed  more  specifically 
to  the  stomach.  A  large,  roomy  nursery,  and  plenty  of  fresh  air  by 
night  and  by  day,  are  very  important ;  sometimes  under  the  influence  of 
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these  alone  improvcinont  l>ogiD8.  General  friction  of  tlio  body  with 
cocoa-butter  is  useful  in  delicate  cliildren  with  poor  eircuiation.  Infants 
must  L»e  properly  coverai,  and  it  is  of  t!ie  utmost  importance  that  tlic 
feet  be  kept  warm.  Of  the  measures  directerl  to  the  stomach,  two  are 
dnetlv  to  be  depended  upon — stomach-woiihing  and  diet. 

Stomach-washing  (page  G2)  is  useful,  first,  in  i*emoving  the  mucu.4 
which  is  so  abundant  in  most  of  these  cases;  secondly,  in  cleansing  the 
ort^u  thoroughly  at  least  once  a  day.  this  of  it.^elf  being  most  impor- 
tnni :  thinllv,  as  a  stimulant  to  the  gastric  Recretion^,  especiftlly  hydro- 
chloric acid.  Plain  lioil^^l  water,  or  a  weak  alkaline  solution — sodiuin 
bicarbonate,  om*  drachm  b>  the  pint — nuiy  be  employed.  In  the 
earlv  part  of  the  treatment  the  washing  shouhl  be  done  daily;  later, 
every  stn^nd  or  Ihinl  tlay.  Tfie  time  selecteil  is  not  very  important, 
but  it  in  U^tter  (o  make  this  about  thrLn:*  hours  after  feeding.  The 
mother  or  nurse  may  easily  be  taught  to  wash  the  stomach,  so  that  it 
imiv  Ik*  done  a>i  frequently  and  for  as  long  a  pericxl  as  eireumstaiiees 
n'^juin\ 

The  4|uestion  of  diet  has  been  quite  fully  discussed  in  the  chapter  on 
tiifaut-KiHHling»  particularly  in  the  pages  in  which  the  fcMading  in  dilli- 
iMitt  vaM'ti  ia  considered.  If  milk  is  being  given,  one  should  first  en- 
dt^vour  to  determine  which  of  the  elements  is  the  chief  cause  of  the 
tnuible.  This  is  most  freriuently  the  fat,  next  the  proteids,  and  only 
nirelv  the  jiugar  The  fat  should  be  reduced,  and  if  trouble  also  exists 
with  fbe  i^roteids,  these  should  l>e  managed  in  the  manner  indicated  on 
i^^  X*OH  till.  Where  very  serious  ami  long-continued  tmuble  exists 
Hfh  iMitb  the  fat  and  proteids,  a  change  of  diet  to  a  farinaceous  food 
lUiiy  1k'  tfu*  most  etlicient  means  of  checking  the  gastric  fermentation. 
XlnUed  f<H»ils  seldoni  succeed. 

*riu»  quantity  of  food  and  the  frer^uency  of  feeding  are  both  matters 
of  imp«H'lnuce.  As  a  rule  with  a  serious  amount  of  chronic  gastric  dis- 
turlmtu'c  in  infants  over  three  months  old  the  feedings  should  not  be 
|i%a  than  three  and  (=ieldom  more  than  five  hours  apart;  four  hours  is 
^  pMul  average.  Small  nieals  of  a  somewhat  concent ratetl  food  are 
Huoally  brtter  than  large  fce^iings  of  a  very  dilute  foo<L  Careful  studv 
of  the  individual  child  is  indi^jx-UFable  to  success, 

hnigs  have  a  very  limited  application  in  the  treatment  of  this  coo- 
dilion  iu  infants.  Oenerally  they  are  too  much  usc^d,  too  Htt!e  attention 
ii  glren  to  the  details  of  feeding,  by  which  means  alone  permanent  iin- 
Hhtvi*ment  is  i-eached.  The  continued  use  of  jiepsin  and  hydnK^hloric 
nvnl  has  given  mi*  hut  little  safisfacHcm.  But  for  I  he  relief  ctf  one  symp- 
tiiiM  ilnigH  may  l*e  of  c^nsi(h*rable  advantage;  wherever  the  production 
of  ga^  and  constant  cructatifms  are  prominent  Mrnptoms,  the  salicylate 
of  Nubi  is  useful.  It  may  he  given  witli  the  feeding  in  doses  of  one  or 
two  grains. 
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The  management  of  these  cases  in  older  children  must  be  conducted 
along  the  lines  laid  down  for  infants.  With  them,  stomach-washing  can 
not  be  so  easily  employed,  and  other  means  must  be  used  to  clear  the 
stomach  of  mucus.  The  best  is  undoubtedly  the  use  of  large  draughts  of 
water,  as  hot  as  can  be  borne,  an  hour  before  eating.  From  six  to  eight 
ounces  should  be  taken,  preferably  slowly  by  sipping.  To  this  may  be 
advantageously  added,  in  many  cases,  fifteen  or  twenty  grains  of  bicar- 
bonate of  soda. 

The  diet  should  consist  of  milk  diluted  at  least  three  times,  kumyss 
or  matzoon,  beef  juice,  raw  meat,  beef  peptones,  and  a  moderate  amount 
of  starchy  food,  preferably  dried  bread  or  zwieback.  Sweet  fruits,  and 
in  many  cases  all  fruits,  must  be  avoided.  The  amount  of  water  taken 
at  meal-time  should  be  carefully  restricted.  Beneficial  results  are  ob- 
tained in  most  of  these  cases  by  the  use  of  nux  vomica  or  simple  bitters 
before  meals,  and  the  regular  administration  of  hydrochloric  acid  (gtt. 
V  to  viij  of  the  dilute  acid)  shortly  after  meals.  All  pastry,  sweets,  nuts, 
and  candies  must  be  absolutely  prohibited.  With  improvement  in  the 
symptoms  green  vegetables  may  be  added  to  the  diet,  and  the!  amount  of 
starchy  food  increased.  The  general  treatment  must  not  be  neglected. 
The  patient  should  lead  an  out-of-door  life  as  much  as  possible,  and 
regular  but  very  moderate  exercise  allowed.  Great  caution  is  necessary 
against  over-fatigue.  Iron  may  be  given  in  most  cases  during  convales- 
cence; but  cod-liver  oil  should  be  carefully  avoided  until  the  gastric 
symptoms  have  quite  disappeared.  Relapses  are  easily  excited,  and 
the  most  constant  care  regarding  the  food  must  be  maintained  for 
months,  or  even  years. 

DILATATION  OF  THE  STOMACH. 

Moderate  dilatation  of  the  stomach  is  quite  a  frequent  condition, 
although  it  is  not  so  large  a  factor  in  the  disorders  of  digestion  in 
infancy  and  childhood  as  many  who  have  written  upon  the  subject 
would  lead  us  to  believe.  A  very  marked  degree  of  dilatation  is  rare, 
but  in  these  cases  its  recognition  is  important  and  its  treatment  diffi- 
cult. 

Dilatation  is  almost  invariably  regular  or  cylindrical ;  it  is  usually 
most  marked  at  the  cardiac  extremity  (Fig.  61).  Cases  of  irregular  or 
saccular  dilatation,  except  when  associated  with  cicatricial  conditions,  are 
of  somewhat  doubtful  occurrence.  The  irregular  shapes  of  the  stomach 
found  at  autopsy  dependent  upon  the  contraction  of  the  muscular  coats, 
may  be  easily  mistaken  for  hour-glass  contraction  or  saccular  dilatation. 
The  degree  of  dilatation  may  be  very  great ;  thus,  the  stomach  of  a  child 
three  months  old  measured  at  autopsy  nine  ounces;  another,  four  and 
a  half  months  old,  ten  ounoe-^.    The  greatest  dilatation  I  have  measured 
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during  life  was  in  a  child  four  months  old,  where  the  stomach  held  twelve 
ounces. 

In  raro  instances  dilatation  may  result  from  congenital  i>;tenosis  of 
the  pylorus.  The  most  imjMirtant  pred^msing  cans*},  however,  is  the 
muscular  atony  wliicli  acx-rmipiuiies  rickets.  It  is  found  to  a  slight  de- 
gree in  almost  all  severe  cases  of  rickets.  The  principal  exciting  causeti 
are  continued  distention  from  overfeeding  and  chronic  indigestion. 

In  most  cases  the  only  symptoma  are  those  of  the  chronic  indigestion 
which  almost  invariably  accompanies  dilatation.  If  there  is  pyloric  steno- 
sis,  vomiting  is  present.  In  young  infants  the  pressure  symptoms  may  he 
very  serious.  This  is  particularly  true  in  infants  with  acute  bronchitis  or 
broncho*pneumonia>  or  in  those  with  atelectasis.  In  these  patients  I  have 
seen  very  grave  symptoms  accompany  the  rapid  distention  of  a  dilated 


Fi0.  fi9.^-Af  dilftted  iitom»ch  from  nchltio  diiM  of  bIx  uiontlia;  B,  ^Louiach  of  benlthj  child 
of  aime  ige.    (Outlinoft  rtKlucod  fhim  photO|fni))hM.) 

stomach,  and  in  one  very  delicate  infant  of  three  months  this  was  appar- 
ently the  cause  of  death*  A  positive  diagnosis  of  dilatation  is  only 
made  by  the  physical  signs.  There  are  epigastric  fulness  and  distention, 
and  in  some  very  thin  patients  the  outline  of  the  stomach  can  be  distinctly 
seen.  Dilatation  of  the  transverse  colon,  however,,  may  be  mistaken  for 
dilatation  of  the  stomach.  In  the  latter,  the  lower  outline  is  convex*  while 
in  the  former  it  is  ustmlly  slightly  concave.  The  moat  satisfactory  means 
of  diagnosis  is  by  percussion.  The  examination  should  be  made  three  or 
four  hours  after  feeding,  at  which  time  the  whole  abdomen  is  apt  to  he 
tympanitic.  The  stomach  should  tlien  be  filled  with  water;  the  lower 
limit  of  the  area  of  flatness  will  be  the  lower  border  of  the  stomach.  This 
is  much  more  satisfactory  than  determining  the  outline  after  the  genera^ 
tion  of  gas  in  the  stomach.  If  the  lower  border  comes  nearly  to  the 
umbilicus  the  stomach  is  dilated  ;  if  it  is  below  the  umbiHcus,  it  is  much 
dilated.  In  many  cases  the  capacity  of  the  stomach  can  be  measured  by 
simply  seeing  how  much  water  can  be  easily  introduced  into  it  by  meaofl 
of  the  funnel  and  stomach  tube. 
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In  moderate  dilatation  of  the  stomach  the  prognosis  is  good  except 
when  it  is  due  to  pyloric  stenosis.  If  the  infant  has  any  acute  or  chronic 
pulmonary  disease^  dilatation  of  the  stomach  may  add  to  the  discomfort 
and  even  to  the  danger  from  that  condition. 

In  the  management  of  these  cases  the  first  point  is  to  restrict  the 
use  of  fluids^  reduce  the  size  of  the  meals,  and  regulate  the  diet  in 
accordance  with  the  general  plan  outlined  in  the  chapter  on  Chronic 
Indigestion.  If  the  dilatation  is  marked,  the  stomach  should  be  washed 
once  a  day.  The  general  condition  of  the  patient  usually  requires  tonics, 
the  best  of  which  is  strychnine;  and  rickets,  if  present,  should  receive 
its  appropriate  constitutional  treatment. 

ULCER  OP  THE  STOMACH. 

Ulceration  of  the  stomach  may  be  found  in  connection  with  several 
pathological  processes  which  are  quite  distinct  from  one  another : 
'     1.  Ulcers  in  the  newly  bom.    These  have  already  been  referred  to  in 
the  chapter  on  Haemorrhages  of  the  Newly  Bom.     The  only  character- 
istic symptom  is  hsemorrhage. 

2.  Ulcers  resulting  from  acute  gastritis.  These  also  are  not  fre- 
quent (page  338).  As  a  rule  they  give  no  sjrmptoms  except  those  of 
gastritis,  although  in  several  eases  I  have  known  severe  haemorrhage  to 
result  from  them.    This  symptom  will  be  considered  later. 

3.  Tuberculous  ulcers.  These  are  quite  rare.  I  met  with  gastric 
ulcers  five  times  in  one  hundred  and  nineteen  autopsies  on  tubercu- 
lous cases;  however,  the  evidence  was  not  conclusive  in  all  of  them 
that  the  ulcers  were  tuberculous ;  but  in  three  the  tubercle  bacilli  were 
found.  Usually  there  were  several  small  ulcers;  in  one  case  but 
two  were  present,  the  larger  one  being  nearly  three-fourths  of  an  inch 
in  diameter,  and  situated  on  the  posterior  wall  near  the  middle  of  the 
greater  curvature.  All  but  one  of  these  cases  were  in  infants,  one  child 
being  only  ten  months  old.  The  ulcers  gave  no  symptoms  during  life, 
and  death  took  place  from  general  tuberculosis.  This  is  the  history  of 
nearly  all  the  few  cases  on  record.  In  one,  however,  reported  by  Casin, 
a  tuberculous  ulcer  perforated  the  stomach  and  caused  death  from  peri- 
tonitis. Active  symptoms — bloody  vomiting  and  bloody  stools — were 
excited  by  the  use  of  an  emetic. 

4.  Simple  perforating  ulcers.  These  are  of  great  rarity  and  uncer- 
tain pathology.  I  have  found  but  five  recorded  cases  in  young  children 
in  non-tuberculous  patients,  two  of  these  being  young  infants.  Rotch's 
patient  was  but  seven  weeks  old,  and  Cade's  but  two  months.  Two  other 
cases  were  under  four  years  old. 

The  symptoms  of  ulcer  before  perforation  are  gastric  pain  and  ten- 
derness, vomiting  of  blood,  and  often  bloody  stools.  In  most  of  these 
cases  in  children  there  were  no  symptoms  until  perforation,  then  fol- 
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lowed  collapse,  sometimes  high  temperature,  the  rapid  developmeDi  of 
tympanites,  and  death  from  shock  or  from  peritonitis. 

The  prognosis,  is  bad  in  all  forms  of  uleer  of  the  stomach,  cxeept  the 
small  follicular  variety.  In  this,  however,  the  diagnosis  can  not  posi- 
tively be  made  except  by  gastric  haemorrhage,  and  it  is  only  this  which 
makes  these  cases  serious. 

Treatment. — The  treatment  is  ahsoIiUe  rest,  ice,  small  doses  of 
opium,  rectal  feeding,  stimulants;  later,  bismuth,  arsenic,  or  nitrate  of 
silver.  If  symptoms  of  perforation  occur  the  abdomen  should  be  opened 
without  delay,  as  offering  Lhc  only  chance  of  recovery. 

TUMOURS  OF  TFIE  STOMACH. 

Although  exceedingly  rare,  tumours  of  the  stomach  occur  in  child- 
hood, and  are  seen  even  in  infancy.  A  case  of  sarcoma  of  the  stomach  in 
a  child  of  three  und  a  half  years  lias  been  reported  by  Finlayson  {British 
Medical  Journal,  December  3,  1899).  It  was  apparently  primtiry.  The 
microscopical  examination  showed  it  to  be  of  tlie  spindle-celled  variety* 
This  writer  could  find  no  otber  recorded  case  under  the  age  of  tifteen. 

Lymphiidenoma  of  the  stomach  in  a  rachitic  infant  of  eighteen 
months  has  tjeen  recorded  by  RoUeston  and  Latham  (Lancet,  May  14, 
1898).  There  were  multiple  tumours  arising  from  the  mucous  mem- 
brane in  the  pyloric  region.  The  case  in  many  features  resembled  leu- 
kflBmia. 

Six  cases  of  cancer  of  the  stomaeh  in  children  under  ten  years  are 
collected  in  an  article  by  Osier  ami  McCrae  (New  York  Medical  Jour- 
nal, April  21,  1900)*  Four  of  these  were  in  young  infants  and  probably 
congenitah  One  case,  in  a  child  of  eight,  presented  tlie  usual  symptoms 
and  lesions  of  tlie  adult  disease. 


HEMORRHAGE  FROM   THE  STOMACH  (H-EMATEMESIS). 

The  most  frequent  variety  of  haemorrhage  from  the  stomach,  that 
met  with  in  the  newly  horn,  has  already  Wu  considered.  (See  page 
105.) 

I  have  met  with  three  fatal  cases  in  young  infants,  the  eldest  being 
fifteen  months  old.  In  the  first  case  there  were  symptoms  of  ordinary 
gastro-enteritis.  On  the  seventh  day  the  vomiting  of  blood  began,  and 
was  repeated  about  ton  or  twelve  times  during  tlie  next  twenty-four 
hours,  when  death  took  place.  The  blood  was  quite  abundant,  as  much  as 
a  drachm  of  n^d  blood  being  discharged  at  once.  At  autopsy  there  were 
found  in  the  stomach  about  two  ounces  of  dark -brown  duul,  but  no  gross 
lesion  was  discovered,  and  no  explanation  of  the  bleeding.  This  haemor- 
rhage was  apparently  capilhiry.  In  the  second  ease  there  were  symptoms 
of  acute  gastro-enteritis  of  thirty-six  hours*  duration.     After  this  time 
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there  was  marked  abdominal  distention  with  symptoms  of  collapse ;  then 
a  profuse  haemorrhage  from  the  stomach,  the  child  dying  while  vomiting 
blood.  At  least  half  a  pint  was  discharged.  The  stomach  contained  at 
autopsy  two  ounces  of  dark  fluid  blood,  and  the  mucous  membrane  was 
filled  with  minute  ulcers  extending  quite  through  the  mucosa.  In  the 
third  case  there  was  no  vomiting  of  blood,  but  the  patient  died  with 
symptoms  of  internal  haemorrhage.  There  was  blood  in  the  upper  part 
of  the  intestine,  and  the  stomach  was  filled  with  blood;  it  contained 
many  small  follicular  ulcers  resembling  those  found  in  the  previous  case. 

Haemorrhage  from  the  stomach  may  occur  in  purpura,  haemophilia, 
scurvy,  and  rarely  in  malaria.  In  young  girls  about  puberty  it  may  be  a 
form  of  vicarious  menstruation.  Occasionally  blood  may  be  vomited  in 
cases  of  haemorrhagic  measles.  Two  cases  are  reported  in  which  fatal 
haemorrhage  followed  the  swallowing  of  a  foreign  body.  In  both,  vomit- 
ing of  blood  occurred  long  after  the  original  accident.  In  one  case  two 
and  a  half  years  had  elapsed.  The  autopsy  in  this  case  showed  impac- 
tion of  the  foreign  body  and  ulceration  into  the  arch  of  the  aorta.  Spu- 
rious haemorrhages  may  occur  where  blood  has  been  swallowed  and  then 
vomited.  The  source  of  this  is  most  frequently  the  nose  or  pharynx. 
It  may  happen  in  infants  at  the  breast,  where  the  blood  is  drawn  from 
a  fissure  or  ulcer  in  the  nipple.  The  amount  of  blood  vomited  under 
these  circumstances  may  be  large  enough  to  be  quite  alarming.  It  may 
be  recognised  by  the  child's  general  condition  being  normal,  and  by  the 
presence  of  fissures  or  ulcers  upon  the  nipple.  It  may  sometimes  be 
noticed  that  the  vomiting  of  blood  follows  nursing  from  one  breast  and 
not  from  the  other. 

Symptoms. — There  may  be  no  symptoms  except  those  of  internal 
haemorrhage,  but  this  is  rare.  Usually  there  is  vomiting  of  blood,  and 
blood  appears  in  the  stools.  If  the  haemorrhage  is  rapid  and  vomiting 
speedily  occurs,  the  blood  may  be  of  a  bright-red  colour.  If  it  has  been 
long  in  the  stomach  it  is  of  a  dark-brown  or  black  colour  resembling 
coflfee-grounds.  The  stools  containing  blood  from  the  stomach  are 
black  and  tarry  in  appearance.  The  general  symptoms  will  depend  upon 
the  amount  of  blood  lost. 

In  a  case  where  blood  is  vomited,  the  first  point  is  to  distinguish  spu- 
rious from  true  gastric  liaemorrhage.  The  nose  and  pharynx,  especially 
its  posterior  wall,  should  be  carefully  examined.  If  the  child  is  at  the 
breast,  the  nipples  should  be  examined.  In  older  children  it  is  important 
to  distinguish  vomiting  of  blood  from  haemoptysis.  This  distinction  is 
to  be  made  in  accordance  with  the  rules  laid  down  in  text-books  on  gen- 
eral medicine.  The  prognosis  is  bad  if  the  haemorrhage  is  due  to  ulcer, 
if  it  is  very  profuse,  or  if  it  occurs  in  young  infants.  When  it  occurs  in 
connection  with  constitutional  diseases  the  prognosis  depends  upon  the 
original  disease. 
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Treatment. — ^Altogether  the  most  efficient  remedy  is  the  suprarenal 
extract.  It  may  be  given  very  freely,  at  least  two  grains  every  half  hour 
to  a  child  of  one  year.  The  patient  should  be  kept  quiet,  preferably  upon 
the  back ;  if  there  are  signs  of  collap&e,  stimulants  may  be  given  hypo- 
derm  ically  or  by  the  rectum,  Ko  food  should  be  given  by  the  stomach 
for  at  least  twenty-four  hours  after  the  hsemonhage  has  ceased. 


CHAPTER    VI, 

DISEASES  OF  TBE  INTESTINES, 

MALFORMATIONS  AND  MALPOSITIONS. 

Malformations  are  not  very  frequent,  but  are  of  great  variety* 
With  the  exception  of  tho^e  situated  at  the  lower  end  of  the  intestine 
they  are  not  of  much  practical  iinportance,  for  the  condition  is  such 
ordinarily  as  to  be  incompatible  with  life.  Malformations  may  be  met 
with  at  any  point  in  the  canal >  but  most  frequently  in  the  rectum  and 
anus.  Ajiide  from  these,  malforniations  of  the  large  intestine  are  much 
legs  common  than  thone  of  the  small  intestine. 

HaLformations  of  the  Eectum* — ^Tn  Fig.  60  are  shown  the  usual  vari- 
eties of  malformation  of  the  reutum.  The  most  frequent  is  atresia  of 
the  anus  (1).  In  this  the  cu- 
taneous septum  has  not  been  1  2  3 
absorbed,  but  the  intestine  is 
normal  to  its  lower  extrem- 
ity. This  form  is  readily 
curable  by  a  surgical  opera- 
tion. In  the  next  variety  (2) 
the  cutaneous  orifice  and  the 
lower  part  of  the  rectum  an? 
normal,  but  a  membrane 
separates  this  portion  from 
the  upper  part  of  the  gut; 
(his  is  usually  situated  within  two  or  three  inches  of  the  anus.  The 
liulgiug  of  the  lower  part  of  the  distended  intestine  can  usually  lie  felt  by 
the  finger  in  the  rectum,  and  a  simple  division  of  the  membrane  by  a 
guarded  bistoury  may  relieve  the  condition.  Tie  third  form  (3)  is  more 
serious.  Here  the  rectum  terminates  in  a  blind  pouch  at  a  variable  dis- 
tance from  the  anus,  and  is  represented  below  by  an  impervious  fibrous 
cord.  The  diagnosis  of  this  condition  can  not  positively  be  made  without 
opening  the  abdominal  cavity.  The  bulging  of  the  intestine  appreciable 
by  the  finger  in  the  rectumj  is  the  only  point  which  differentiates  the 
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MALFORMATIONS  OP  TUE  INTESTINES.  858 

preceding  variety  from  this  one.  Instead  of  atresia  of  the  rectum  there 
may  be  stenosis  of  varying  degrees,  which  may  give  rise  to  the  usual 
symptoms  of  stricture.    This  is  often  curable  by  dilatation. 

Kalformations  of  the  Small  Intestine. — There  may  be  stenosis  or 
atresia  at  any  point,  often  at  many  points.  Obstruction  is  much  more 
frequent  in  the  upper  than  in  the  lower  part  of  the  small  intestine,  the 
most  common  seat  being  the  duodenum.*  Atresia  is  more  often  seen  than 
stenosis.  There  may  be  a  single  point  of  obstruction,  or  the  lumen  of 
the  intestine  may  be  obliterated  for  a  considerable  distance,  the  intestine 
being  represented  only  by  a  fibrous  cord  which  connects  the  two  open  por- 
tions, or  there  may  be  no  connection  between  them.  In  all  cases  the  in- 
testine above  is  found  very  greatly  distended,  while  that  below  is  empty 
and  usually  atrophied.  The  causes  of  these  multiple  deformities  are 
mainly  two — foetal  peritonitis  and  volvulus,  f  In  foetal  peritonitis  there 
are  usually  found  bands  of  adhesions  between  the  intestinal  coils,  and  be- 
tween the  intestine  and  the  solid  viscera.  Syphilis  has  been  assigned  as 
a  cause  in  many  cases.  Volvulus,  or  a  twisting  of  the  intestine  during 
its  development,  is  a  more  satisfactory  explanation  for  the  majority  of 
the  cases,  especially  where  there  are  multiple  points  of  atresia.  All 
these  conditions  are  beyond  the  reach  of  surgical  treatment.  The  symp- 
toms appear  soon  after  birth  and  are  those  of  intestinal  obstruction. 
(See  page  117.)  The  higher  the  point  of  obstruction  the  shorter  the 
duration  of  life;  it  is  rarely  more  than  a  week  in  any  case  of  atresia; 
in  stenosis  it  may  be  two  or  three  months. 

Meckel's  diverticulum, — This  is  the  remains  of  the  omphalo-mesen- 
teric  duct,  which  in  foetal  life  forms  a  communication  between  the  intes- 
tine and  the  umbilical  vesicle.  It  is  given  off  from  the  ileum,  usually 
about  a  foot  above  the  ileo-caecal  valve.  Most  frequently  it  exists  as  a 
blind  pouch  from  one-half  to  two  or  three  inches  long,  communicating 
with  the  intestine.  At  the  extremity  of  this  there  may  be  a  fibrous  cord, 
which  is  free  in  the  abdominal  cavity  or  attached  to  the  umbilicus.  In 
other  cases  the  duct  may  remain  pervious  quite  to  the  umbilicus,  so  that 
there  is  a  faecal  fistula.  Prolapse  of  the  mucous  membrane  of  the  duct 
may  lead  to  an  umbilical  tumour.  (See  page  114.)  Meckel's  diverticu- 
lum, especially  when  present  as  a  cord  connecting  the  ileum  with  the 
umbilicus,  may  compress  a  coil  of  intestine,  leading  to  obstruction  or  even 
strangulation.    This  may  occur  in  infancy  or  later  in  life. 

Xalpotitions. — The  ascending  colon  may  be  found  upon  the  left  side. 
There  may  be  a  complete  transposition  of  the  abdominal  viscera.    In 

♦See  Cordes,  Archives  of  Paediatrics,  June,  1901,  for  a  report  of  fifty-seven 
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Bd.  zz,  p.  408). 
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ciL'^es.  of  congcniUil  umluHcnl  hernia  a  large  part  of  llie  intestines  may  he 
friund  in  I  he  tumour,  iind  in  diaphniji^mtitic  licrnia  they  may  bf*  in  the 
tlioraL'ic  L'avity. 

DIARRHtEA. 

Tlie  tenu  diarrhmi  is  used  lo  cover  all  conditions  attended  by  fre- 
r|ueiit  loose  evaeiiationn  of  the  lK>\veUs.  These  depend  u|>on  an  increase 
ill  peristalsits  aiid  in  the  intestinal  secretions. 

The  importance  of  diarrhmal  diseases  in  children  con  best  be  appre- 
ciated  by  reference  to  tlie  foHowing  table  showing  the  mortality  of  diar- 
rli(val  disease  in  children  under  two  years  a*  compared  with  that  from 
certain  infections  diseases  for  all  ages. 


Deaths  in  New  York  Ciiif  for  Five  Years. 


Measles,  all  ageB 

Scarlet  fever,  all  ages 

Pertussis,  '*      ** 

Typhoid.  "      "    

Diplitherift,      **      ** 

Tot&l  deatlis  from  fire  diseases, 

Diftrrhcea!  disease  under  twoyeara. . 


10OU. 


81S 

718 
1*920 


5,744 


1001. 


449 
727 


5,796 


ISOd. 


710 
940 

m^ 

764 
2,015 


4,0a8 


I0O3, 


506 
734 

653 

2,190 


4,4ay 


895 
851 
1J»7 
661 
2,084 


5,646 


3,378 
4,152 

2,000 

».52a 

10,277 


2aS30 
26,563 


There  are  several  im}>ortaiit  underlying  factors  upon  which  diarrhoBal 
diseases  depend.  Their  great  frequency  belongs  to  the  first  two  years  of 
life;  after  this  time  ii  notable  diminution  both  in  frctpiency  and  severity 
is  seen,  and  a  fatal  outcome  is  relatively  rare.  The  extrt^iiie  susceptibility 
of  infancy  is  due  to  several  causes.  The  digestive  organs  are  severely 
taxe<l  to  provide  for  the  needs  of  the  growing  body.  The  mucous  mem- 
brane of  the  gastn>-enterie  tract  is  very  delicate  in  structure,  and  has  not 
much  resistance;  it  is  constantly  exposed  to  injury  by  irritation,  and  to 
infection. 

The  next  most  Btriking  fact  about  diarrhoeal  diseases  is  their  preva- 
lence during  the  summer  season.  This  is  grapliically  shown  in  Figs.  Gl 
and  02,  where  are  given  by  months  the  cases  treated  in  a  large  New  York 
dispensary  for  ten  years,  and  the  mortality  records  for  the  entire  city 
during  the  same  period.  The  enormous  increase  in  the  number  of  eases 
occurring  in  the  summer  months  does  not  have  reference  to  any  single 
fonn  of  diarrhoea,  but  to  all  forms. 

While  diarrha^id  diseases  are  es^>ecially  fn?t[uent  in  cities  and  among 
the  poor,  still  they  are  not  essentially  diseases  of  the  city  or  of  poverty. 
Severe  and  even  fatal  cases  are  constantly  met  with  among  all  classes 
and  in  all  places.     Diarrha?al  diseases  are  not  essentially  filth-diseases; 
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yet  their  frequency  and  severity  are  both  increased  by  want  of  clean- 
liness in  apartments,  and  in  the  persons  and  clothing  of  infants,  espe- 
cially the  napkins^  chiefly  because  these  lead  to  a  contamination  of  the 
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Fio.  61.— Mortality  from  diarrhoea!  diseases  in  New  York  for  ten  years  in  children  under  five ; 

compared  with  the  mean  temperature  for  the  t»ame  period.    ,  mortality; , 

mean  temperature.    (Seibert.) 

food.    Poverty  and  bad  surroundings  predispose  to  diarrhoea  in  summer, 
just  as  they  do  to  other  forms  of  acute  disease  in  the  cold  season. 

But  more  important  still  is  the  sort  of  care  that  the  infant  receives. 
Intelligent  care,  even  in  very  poor  surroundings,  may  enable  children  to 
escape  serious  diarrhoea  in  summer.    This  result  is  due  not  only  to  the 


CJ.    J«i.    Ft'b.   Mflr.    Apr.   Kay.  Ivmv.  JuTy.  A.ns.  Sept,  Ar-t,   Nor.    TV*?. 


Fio.  62.~Ca8es  of  diarrh(pal  disease  treated  in  the  German  Dispensary  (New  York)  in  ten 
years  in  children  under  five;  comjmn'd  with  the  nieon  temperature  for  the  same  {H-'ritxl. 
t  cases  of  diarrh(L'u; ,  mcun  tempcruture.     (Seibert.) 

care  of  the  person,  ])ut  includes  intolh>ont  manafrement  of  ftHMlinjr.  with- 
out which  all  methods  are  aliko  unsuccessful. 

Anything  which  lowers  the*  <rcncral  vitality  incroast^s  the  liability  to 
diarrhoea!  diseases.  Marasmus,  malnutrition,  and  rickets  are  especially 
important  factors. 
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There  arc  cases  in  which  diarrhoea  and  dentition  are  closely  asso- 
ciated, for  the  bowels  quickly  become  normal  when  the  teeth  have  pierced 
the  gum.  These  cases,  although  rare,  do  occasionally  occur.  The  infre- 
quency  of  diarrhcea  during  dcotition  in  the  cold  season^  is  the  best  argu- 
ment against  its  importance  as  an  etiological  factor. 

Of  all  etiological  factors,  the  form  of  feeding  is  the  most  important 
Of  1,943  fatal  cases  which  I  have  collected,  only  three  per  cent  had  the 
breast  exclusively.  Fatal  cases  of  diarrhceal  disease  in  nursing  infants 
are  extremely  rare.  In  most  cases,  however^  it  is  not  artificial  feeding 
per  se,  but  artificial  feeding  ignorantly  and  improperly  done,  which  is 
to  be  blamed.  If  cow's  milk  is  employed  as  a  substitute  for  breast-milk, 
the  differences  in  composition  are  either  not  appreciated  or  else  ignored, 
so  that  many  artificially- fed  children  suffer  from  raalnutrition.  The 
comparative  safety  of  cow's  milk  in  winter  and  in  the  country,  however, 
shows  that  the  chemical  composition  of  cow's  milk  is  not  the  most  inif^or- 
taut  factor.  Another  comriion  und  very  serious  mistake  is  that  of  over- 
feeding. Artificially-fed  children  are  almost  always  over-fed.  The  com- 
mon practice  of  feeding  an  infant  every  time  it  crias,  nr  of  keeping  the 
bottle  at  its  mouth  the  greater  part  of  the  time>  is  productive  of  untold 
harm. 

The  feeding  of  impure  milk  is  an  important  cause  of  diarrhcea,  espe- 
cially among  the  poor  in  cities  during  the  summer.  The  different  ways 
in  which  milk  may  be  contaminated  have  already  been  considered  in  a 
previous  chapter.  It  is  surprising  to  see  how  quickly  diarrhoea  is  excited 
by  impure  milk.  T  once  saw  in  the  New  York  Infant  Asylum  every  one  of 
the  twenty-three  healthy  children,  all  over  two  years  old  and  occupying 
one  ward,  attacked  in  a  single  day  with  diarrhcea  which  was  traced  to 
this  cause.  Articles  of  food  totally  unsuited  to  the  child's  digestion  are 
often  given.  Among  the  poor  it  is  a  common  practice  to  give  all  kinds  of 
solid  food  to  children  from  six  to  eighteen  months  old,  while  those  of  two 
years  often  get  only  the  regidar  diet  of  the  family.  The  great  majority 
of  tlic  attacks  of  diarrhea  in  children  over  two  years  old  can  Ik?  traced 
dirwtly  to  imf)ro]K'r  food,  often  to  unripe  or  partly  decayed  fruit. 

The  factors  mentioned — over- feeding,  too  frequent  feeding,  and  the 
habitual  use  of  improper  fcx»d — all  combine  to  produce  a  chronic  indiges- 
tion wliich  is  probably  the  most  important  predisposing  cause  of  diar- 
rliceal  diseases. 

The  opinion  has  long  lH»en  held  that  some  close  connection  exists 
betwwn  bacteria  in  milk  and  Llie  prevalenc^c  of  diarrhceal  disease  in  sum- 
mer. In  the  years  1901  to  1903  an  investigation  *  was  undertaken  by 
the  Rockefeller  Institute  in  co-operation  with  the  Health  Department  of 


* 


♦  The  ful!  n?f»ort  of  this  itxvestlgntion  was  published  by  Prof.  William  H.  Park  aod 
the  author  i«  the  Medical  News,  December  5,  1&03, 
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New  York  to  secure  more  definite  data  regarding  the  following  points : 
(1)  The  results  in  infant-feeding  obtained  with  milk  of  different  de- 
grees of  purity  both  in  winter  and  in  summer,  as  shoMm  by  the  gain  or 
loss  in  weighty  the  amount  of  gastro-intestinal  disturbance,  and  the 
death  rate;  (2)  the  relation,  if  any,  existing  between  the  number  of 
bacteria  present  in  the  milk  and  the  frequency  of  diarrhoeal  disease;  (3) 
whether  any  organisms  with  pathogenic  properties  could  be  found  in 
milk  to  which  diarrhoeal  disease  could  be  ascribed  as  a  cause;  (4) 
whether  the  practice  of  heating  milk — pasteurization  or  sterilization — 
affected  the  results  obtained  with  any  given  milk;  (5)  to  what  degree 
older  children  as  well  as  infants  were  affected  by  bacterial  contamination 
of  milk. 

Altogether  observations  were  made  upon  592  bottle-fed  infants  liv- 
ing in  tenements  of  New  York ;  202  were  observed  in  winter  and  390  in 
summer.  The  infants  were  well  when  the  observations  were  begun,  and 
were  watched  for  a  period  of  about  three  months,  being  visited  regularly 
by  physicians,  who  gave  advice  when  needed.  For  some  of  the  children 
no  change  was  made  in  the  milk  which  they  were  already  taking;  for 
others  special  milk  was  provided.  Samples  of  milk  as  fed  to  the  chil- 
dren were  frequently  examined  as  to  the  number  and  character  of  the 
bacteria  present.  Observations  were  possible  upon  infants  taking  (1) 
condensed  milk,  (2)  the  cheapest  grade  of  store  milk,  such  as  is  usually 
purchased  by  the  poor,  (3)  a  better  grade  of  milk  delivered  in  bottles, 
(4)  the  best  bottled  milk  sold  in  the  city,  all  of  the  above  being  pre- 
pared at  home,  (5)  milk  modified  at  central  distributing  stations  and 
furnished  to  patients  in  separate  feeding-bottles. 

During  the  winter  period  of  observation,  the  mortality  was  but  2.5 
per  cent,  and  in  but  one  instance  was  death  due  to  disease  of  the  digestive 
tract.  The  health  of  the  infants  obser\'ed  was  not  appreciably  affected 
by  the  kind  of  milk  nor  by  the  number  of  bacteria  which  it  contained. 
The  different  grades  of  milk  varied  much  less  in  the  amount  of  bacterial 
contamination  in  winter  than  in  summer,  the  cheap  store  milk  averaging 
only  about  750,000  per  c.c. 

During  the  summer  period,  the  mortality  was  10.5  per  cent,  four- 
fifths  of  the  deaths  being  due  to  diarrhoeal  disease.  At  this  season  the 
kind  of  milk  influenced  greatly  both  the  amount  of  illness  and  the 
mortality.  The  worst  results  were  seen  in  those  who  took  the  cheap 
grade  of  store  milk  and  those  who  took  condensed  milk ;  the  best  results 
in  those  who  took  the  best  grade  of  bottled  milk,  or  modified  milk  from 
central  distributing  stations. 

The  number  of  bacteria  which  may  accumulate  in  milk  before  it 
becomes  noticeably  harmful  to  the  average  infant  in  summer,  differs  with 
their  nature,  the  age  of  the  milk  and  the  temperature  at  which  it  has 
been  kept.    Of  the  usual  varieties  present,  no  strikingly  deleterious  re- 
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suits  were  setm  until  the  number  approadu?"!  tlie  one  uiillion  iiiarL 
If  uiiR-h  iiijove  Ihis  |H)int,  htivvever,  thu  injiirHMis  elTt'cts  utTo  usuiiUj 
nmnifusL  liut  beiuvv  it  otlitT  I'at'Lnrs  rallRT  tluui  tinj  nuuibLT  of  batlLTJa 
seemed  of  greater  imporUBce,  Thus  in  the  use  of  condensed  milk, 
prepared  as  it  usually  wa:^  witli  hot  water,  the  bacterial  eoutaininalion 
Wi\i^  relatively  small,  yet  the  results  were  almost  as  bad  as  with  the  uiost 
highly  c<mtaminated  milk. 

An  elTort  was  nmde  to  discover  whether  a  relationsliip  existed  be- 
tween any  special  forms  of  bacteria  present  in  city  milk  and  the  health 
of  children.  The  observations  were  continued  for  two  years  and  alto- 
gether the  pathogenic  properties  of  131)  varieties  of  bacteria  isohite*! 
from  milk  were  tested  upon  animals  in  various  ways,  chietly  by  fiM.Hlmg 
pure  cultures  to  young  kittens.  The  results  were  entirely  negative.  Nor 
could  a  relationship  be  established  in  any  other  way  between  any  special 
form  of  liaeteria  in  milk  and  the  summer  diarrhoeas  of  infancy. 

To  test  the  efftK-t  of  heating  milk,  observations  were  made  in  the  sum- 
mers of  11*01  and  VM2  upon  J) '3  infants  who  were  taking  the  moditied 
milk  prepared  at  a  central  depot.  The  milk  used  was  from  a  good  farm, 
and  had  been  kept  properly  cmiled.  The  infants  were  dividerl  into  two 
groups  as  nearly  alike  as  possible  in  their  surroundings  and  in  the  care 
they  received.  To  one  group  the  milk  was  given  pasteurined  (105^  F. 
for  thirty  ndnutes),  to  the  other  group  it  was  given  raw.  All  the 
infants  were  well  at  the  beginning  of  the  period  of  observation.  The 
results  are  shown  in  the  following  table: 


FtXtD. 

Remained 
weU  entire 
sumtner. 

Had 

m*vepe 

diarrhiPA. 

Average 

d«VB 

dtiJTnobta. 

Defttba. 

Pa^steumed  milk  containing  1,000 
tu  50,(K)0  hfleterirt  pt^r  e.c,  at  the 
liitie  of  US4'          

41 

31 
17 

10 
34 

4 

1 

Raw  111  ilk  eoiiUinliig  1.200,000  to 
30,000,000    tmcterta    per  c.c.    at 
the  time  of  use , . . 

51 

2 

Thirteen  of  the  fifty-one  infants  on  raw  milk  were  ehanged  before 
the  end  of  the  season  to  pasteurizwl  milk  lieeause  of  serions  diarrhoea; 
but  for  this  the  results  with  raw  milk  wonld  have  been  even  more  un- 
favonrahle»  A  similar  experiment  wni^  made  a  third  season  with  almost 
idenliual  resnlt^.  Although  the  number  of  eases  is  not  large,  tlie  results, 
whieh  were  practically  uniform  for  three  sueoessive  seasons,  show  nn- 
mistakably  that  in  hot  weather  fairly  pure  milk  given  raw,  causes  illness 
in  a  much  larger  number  of  eases  than  when  it  has  l>een  previously 
heated.  However,  a  considerable  percentage  of  infants  apparently  do 
quite  well  upon  raw  milk. 

Sterilized  milk  cannot  be  kept  indefinitely,  owing  to  the  development 
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of  spore-ljcaring  bacteria.  Although  beating  may  destroy  all  the  lactic 
acid  groups,  which  cause  souring  of  milk,  such  milk,  if  kept  at  summer 
tempei'ature  for  auy  eousiderable  length  of  time  (over  tweuty-four 
hours),  may  contain  immense  numbers  of  other  bacteria,  and  be  very 
poi^nous  although  not  sour.  Thi&5  indicates  the  parlicular  danger  which 
may  come  from  the  general  sale  of  pasteurizwl  or  sterilized  milk,  which  is 
{jopularly  supposed  to  be  safe  for  two  or  three  days,  even  without  ice. 

After  the  iirst  two  years,  chddren  are  less  and  less  afTected  Uy  l)actcrni 
in  milk.  The  ohser  vat  ions  s:eeri«cd  to  show  that  milk  from  healthy  cows, 
produced  under  cleanly  conditions  and  kept  at  a  temperature  below 
6if  F*,  although  containing  large  numbers  of  bacteria,  sometimes 
amounting  to  nmny  millions  per  c.c,  miglit  be  taken  in  considerable 
*^yantities  and  for  long  periods  by  children  over  throe  years  old,  without 
any  appreciably  harmful  effects  resulting  either  from  the  living  bacteria 
or  their  toxins.  A  single  example  is  typical  of  a  numlK:'r  of  observations 
made.  An  orphan  asyhmi,  containing  firiO  children  from  three  to  four- 
teen years  ohU  used  during  an  entire  summer,  milk  in  which  tlie  bacteria 
lUnged  from  2,000,000  to  20,000,000  per  ex. ;  yet  during  this  j)criod  there 
cxicurred  no  case  of  diarrhcca  of  sut^ieient  severity  to  call  a  physician. 
The  milk  was  kept  cold  (tielow  00°  F, )  until  used\  but  was  given  with- 
out sterilization. 

Mere  numbers  of  l^aeteria  certainly  appear  to  coimt  for  much  less 
than  was  once  supposed.  But  the  fact  Hhouhl  not  he  overlooked  that 
milk  abounding  in  bacteria  because  of  careless  luindling  is  also  alwayij 
liable  to  contain  pathogenic  organisms  derived  from  human  or  animal 
sources.  An  important  factor  is  the  temperature  at  which  the  milk 
has  been  kept.  If  thi.s  is  above  00**  F.,  poisons  are  much  more  likely 
to  develop,  as  the  history  of  many  epidemics  of  ptomaine  poisoning 
from  milk  shows. 

The  Different  Varieties  of  Acute  Diarrhoea. — Mrchanical  diarrkmi. — 
This  includes  cases  in  which  diiirrlnea  is  produced  by  foreign  bodies,  or 
substances  taken  as  food  which  virtually  act  as  foreign  bmlies:  such  are 
partially  cooked  rice  or  other  cereals;  green  corn,  radishes,  ce!er\%  cab- 
bage, or  other  vegetables;  nuts  and  unripe  fruits.  The  irritation  caused 
by  8uch  8id>stanees  may  produce  only  increttsed  secretion  and  peristalsis 
by  which  the  offending  articles  are  removed,  or,  if  sufficiently  severe  and 
continuc<l,  it  may  lead  to  actual  inflammation  of  the  uiuctjus  membrane 
of  the  intestine. 

The  indications  for  treatment  are  first  to  give  an  active  cathartic, 
and,  after  thorongh  evacuation  of  the  bowel  has  taken  placi\  to  muiet 
the  excessive  irritation  hy  opium.  For  two  or  thrtv  days  after  such  an 
attack  the  diet  should  be  very  light,  and  of  such  a  character  as  to  leave 
but  little  residue.  The  patient  shouhl  he  kept  quiet*  preferably  in  bed, 
until  the  stools  are  quite  normal. 
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Diarrhoea  from  drugs. — In  susceptible  infants  any  of  the  ordinary 
cathartics  may  cause  an  attack  of  diarrhoea,  because  the  physiological 
etTects  have  been  either  cxagg^erated  or  prolonged.  It  is  doubtful  whether 
such  attacks  are  often  produced  in  nursing  infants  by  cathartics  taken  by 
the  mother. 

Diarrhma  from  nervous  m/?«(pnrfv<f.— ^Certain  nervouR  inipressionH 
seem  to  be  able  to  produce  diarrhica  when  no  other  factors  are  present. 
The  most  important  are  chilling  of  the  surface,  depression  caused  by 
atmospheric  heat,  fatigue,  exhaustion,  fright,  and  dentition.  It  is  a 
characteristic  of  many  of  these  cases,  that  the  taking  of  food  into  the 
stomach  iuiuiediately  exciter  a.  movement  of  the  Ixiwels.  The  chief  ab- 
normal condition  in  such  cases  is  exaggerated  peristalsis.  This  is  best 
controlled  by  refit  and  opium, 

Eliminaiive  duirrhmt. — This  term  ha.s  been  applied  to  cases  in  which 
diarrhoea  is  evidently  an  eilort  on  tiie  part  of  Nature  to  rid  the  body  of 
some  irritant  or  toxic  product.  The  best-known  example  is  the  diarrhc^a 
of  unemia.  It  is,  however,  very  probable  that  the  diarrhoea  of  many 
acute  infectious  diseases  belongs  in  this  category. 

Acute  intestinal  indigestion, — Diarrhoea  is  a  constant  symptom  of 
this  condition,  which  is  of  such  importance  that  it  vnW  be  subsequently 
considtTed  at  length, 

Diarrhwm  of  infections  origin,— In  the  forma  of  diarrhoea  above 
enumerated  there  are  no  lesions,  and  the  bacteria  found  in  the  stools 
are  the  ordinnry  baeteriu  of  the  iotei^tines.  There  is  merely  altered 
functional  activity,  both  motor  and  secretory;  so  that  the  normal  chem- 
istry of  digestion  is  disturbed  All  other  forms  of  acute  diarrhcea  are 
to  l>e  regarded  as  inf^rlioiis. 

All  infectious  diarrha:»as  are  assoeiateil  with  some  anatomical  lesions, 
the  extent  and  severity  of  which  depend  iipm  the  nature  and  degree  of 
the  infection  and  the  duration  of  the  process.  In  the  mildest  cases  and 
in  those  of  short  durati<m,  even  though  severe,  the  lesions  involve  chiefly 
or  solely  the  epithelial  lining  of  the  intestine.  These  changes  may  Lie 
compared  to  acute  degenerations  of  toxic  origin  in  other  organs,  the  kid- 
ney, for  example.  Nearly  the  whole  intestinal  tract  is  usually  affected, 
and  often  the  stomach  in  addition.  The  s\inptoms  in  this  group  of 
eases  are  due  not  so  much  to  the  anatomical  changes  as  to  functional  dis- 
turbance and  to  the  toxins  prodncel  in  the  intestine.  These  act  a-s  local 
irritants,  and  are  absorbe<l  into  the  circulation,  producing  the  constitu- 
tional symptoms  of  the  disease. 

These  cases  have  Iteen  classed  as  acufr  gaMro-enlfiric  intoTicatirm. 

In  the  more  severe  forms  and  in  cases  of  longer  duration  more  ex- 
tensive leaions  are  present.  The  epitheliimi  is  destroyed;  the  bacteria 
penetrate  into  the  dcH*per  layers  nf  the  intestines,  producing  lesions  which 
vary  greatly  in  character  and  degree.    They  are  important  as  modifying 
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the  symptoms^  course^  and  termination  of  the  disease.  These  eases  are 
sometimes  classed  as  inflammatory  diarrhwa;  here,  from  the  location  of 
the  lesions^  they  are  grouped  under  the  term  ilco'CoIitui. 

The  pathological  relation  existing  between  the  different  forms  of 
diarrhceal  disease  is  a  very  close  one.  The  same  case  may  pass  succes- 
sively through  the  stages  of  acute  indigestion,  gastro-enteric  intoxica- 
tion, and  ileo-colitis.  This  transition  may  be  very  slow,  or  it  may  be  so 
rapid  that  the  different  stages  can  not  be  distinguished.  Instead  of 
passing  through  the  entire  series,  the  process  may  stop  at  any  stage  and 
the  case  recover,  or  it  may  at  any  stage  prove  fatal. 

ACUTE  INTESTINAL  INDIGESTION. 

In  infants,  acute  indigestion  is  seldom  limited  either  to  the  stomach 
or  to  the  intestine,  although  in  one  case  the  disturbance  of  the  stomach 
is  slight  and  that  of  the  intestine  serious,  and  in  another  the  reverse  may 
be  observed.  In  these  little  patients  the  intestinal  symptoms  are  much 
more  frequent,  and  as  a  rule  they  are  more  severe  than  those  referable  to 
the  stomach.  There  will  be  considered  in  this  connection  only  the  intes- 
tinal symptoms  of  acute  indigestion ;  the  gastric  symptoms  have  already 
been  described.  It  should  be  remembered  that  these  may  be  seen  in  all 
possible  combinations.  In  older  children  it  is  not  imcommon  to  see  the 
intestinal  symptoms  alone. 

Etiology. — The  causes  are  essentially  the  same  as  those  mentioned 
under  Acute  Gastric  Indigestion — the  use  of  improper  food,  over-feeding, 
sudden  change  of  food  as  in  weaning,  or  the  change  from  some  other  food 
to  a  rich  breast-milk;  also  various  conditions  aifectiug  the  nervous  sys- 
tem, such  as  heat,  cold,  fatigue,  or  the  onset  of  any  acute  disease.  A  pre- 
disposition to  such  attacks  is  furnished  by  summer  weather,  a  delicate 
constitution,  a  feeble  digestion,  and  by  previous  attacks  of  any  intestinal 
disorder.  In  susce})tihle  children,  both  infants  and  those  who  are  older, 
the  slightest  error  in  feeding  may  induce  an  attack. 

Symptoins. — In  infants,  if  the  attack  develops  suddenly,  gastric 
symptoms  are  usually  present;  if  more  gradually,  they  are  usually  ab- 
sent The  local  symptoms  are  colicky  pain,  tympanites,  and  later  diar- 
rhoea. The  important  constitutional  symptoms  are  fever,  prostration, 
and  various  nervous  disturbances.  In  older  children  the  pain  generally 
precedes  the  diarrhrra  by  some  hours,  and  is  referred  to  the  region  of 
the  umbilicus.  Pain  is  indicated  by  the  sharp,  piercing  cr>%  great  rest- 
lessness, and  drawing  up  of  the  legs.    Tympanites  is  rarely  very  marked. 

The  stools  are  always  increased  in  number  and  an*  from  four  to 
twelve  a  day.  If  more  frequent  they  are  very  small.  The  first  stools  are 
more  or  less  fii?cal,  but  this  character  is  soon  lost.  In  infancy  the  colour 
is  first  yellow,  then  yellowish-green,  and  finally  often  grass-green.    Weg- 
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seheider  has  shown  that  this  colour  is  due  to  biliverdm.  The  exact  na- 
ture of  Hn'  process  in  the  inte^tiuc,  in  conHW|ucncc  of  vtiiich  bilivcrdin 
tiike.^  the  place  of  bilirubin  as  the  eulouriug  matter  of  the  stools,  is  still 
a  disputed  point,  but  in  infancy  thii*  change  in  colour  is  nearly  constant. 
The  reaction  of  the  stools  is  almost  invariably  acid.  The  otlour  may  be 
sour,  or  it  may  be  very  fouL  The  stools  are  much  thinner  than  normal, 
and  frothy  from  the  presence  of  gases.  Blood  is  not  present,  nor  is 
mucus  seen,  unless  the  symptoms  have  lasted  several  days.  Undigested 
food  is  alway*^  present;  in  infants  upon  a  milk  diet,  this  occurs  as  fat  or 
lumps  of  casein.  Fat  may  appear  as  small,  yellowish^white  masses  re- 
semhling  casein,  hut  distinguishc<l  by  their  solubility  in  equal  parts  of 
alcoh(d  and  etlier.  Casein  masses  are  more  numerous,  larger,  and 
whiter.  Unchanged  starch  may  be  recognized  by  the  iodine  reaction. 
The  microscope  shows,  in  addition  to  food-remains,  mucus,  epithelial 
eeMsy  and  bacteria.  Epithelial  cells,  usually  of  the  cylindrical  variety, 
are  nuinerons  in  proportion  to  the  severity  and  duration  of  the  attack. 
The  bacteria  are  the  ordinary  forms  fouud  in  the  faeces. 

In  the  cases  with  sudden  onset  the  tem|>erature  is  invariably  elevated. 
In  infants  it  ranges  from  102''  to  105"*  F,;  in  older  children  from  ItiO**  to 
103°  F,  The  high  temperature  does  not  continue.  Usually  after  twelve 
or  twenty-four  hours  it  falls  nearly  or  quite  to  normal.  In  the  cases  with 
a  more  gradual  onset,  or  in  those  of  a  less  severe  character,  the  tempera- 
ture  does  not  often  go  above  101"'  F.  The  general  prostration,  like  the 
temperature,  is  greatest  in  infants  and  in  the  ca:=ies  beginning  abruptly. 
It  is  sometimes  so  severe  as  to  threaten  life.  There  are  seen  rapid  pulse, 
pallor,  drawn  features,  and  general  muscular  weakness.  There  may  be 
restlessness,  due  to  pain  and  the  general  discomfort,  or  there  may  bo 
dnlness,  apathy,  or  ccmvulsions. 

The  course  and  termiFiation  of  the  disea.se  depxend  upon  the  previous 
condition  of  the  patient,  the  nature  of  the  exciting  cause,  and  the  treat- 
ment employed.  In  a  previously  healthy  child^  if  the  cause  is  at  once  re- 
mov*^  and  pro|>er  treatment  instituted,  the  severe  symptoms  rarely  last 
more  than  a  day  or  two»  and  in  four  or  five  days  the  patient  may  he  quite 
well.  In  delicate  infants,  a  severe  attack  of  acute  intestinal  indigestion 
in  the  hot  season  is  likely  to  prove  the  first  stage  of  a  pathological  pro- 
cess which  may  continue  until  serious  organic  changes  in  the  intestine 
have  taken  place.  Tfris  result  may  not  follow  the  first  attack,  but  one  is 
often  succee^led  hy  others  until  it  occurs.  If  circumstances  are  such  that 
proper  dietetic  treatment  and  general  hygienic  measures  can  not  be  car- 
ried out,  this  termination  is  very  common. 

Diagnosis. — It  is  im|M>ssible  to  recognize  an  attack  of  acute  intestinal 
indigestion  until  the  diarrhoea  begins;  the  previous  symptoms  of  fever, 
prostration,  etc.,  are  seen  in  many  infantile  diseases.  From  the  other 
forms  of  diarrhcca,  this  is  distinguished  by  its  brief  duration,  although  its 
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Bymptoms  may  be  very  alarming.  The  nervous  syniptoms  are  Uisually 
less  marked  than  in  gastro-enteric  mloxication,  and  vomiting  is  \e^  fre- 
quent. 

Prognosis. — Such  attacks  do  not  endanger  life  except  in  very  young 
or  very  delicate  infants,  in  whom  tlaey  may  be  fataL  The  worst  feature 
of  mo^t  cashes  is  that  such  al tacks  prcdit^pose  to  more  serious  intestinal 
diseases,  many  of  which  have  their  origin  in  acute  indigestion  which  has 
been  either  neglected  or  badly  managed. 

Treatment. — The  same  general  plan  is  to  be  followed  as  in  cases  of 
gaisfric  indi^^estion — viz.,  first  to  ein]*ty  the  bowels  as  completely  as  pos- 
sible of  all  decomposing  or  irritating  masses  of  food;  scx^ondly,  to  secure 
to  the  patient^  and  especially  to  the  digestive  organs,  as  complete  rest  as 
possible.  For  the  first  indication  nnthmg  is  better  than  calonich  which 
may  be  given  in  one-eighth-graiu  iloses,  and  repeated  every  hour  until 
the  full  Qtleet  is  seen.  Any  other  active  purge,  such  as  castor  oil  or 
syrup  of  rhubarb,  may  be  substituted.  Thirst  is  always  great  on  account 
of  the  fever  and  the  loss  of  fluid  by  the  stools,  hut  digestion  even  in  the 
stomach  is  feeble,  and  often  arre^sted  altogether.  For  the  first  twenty- 
four  hours  no  plan  succeeds  better  than  that  of  withholding  everything 
in  the  sha|>c  of  fmid,  giving  to  allay  thirst  such  articles  as  whey,  albu- 
min* water^  mineral  waters,  or  c^ld  hoilal  water.  Snmll  quantities  must 
be  given- — i.  e,,  one  to  four  teaspminfuls — but  the  interval  may  be  as 
short  as  ten  or  fifteen  minutes.  If  the  prostration  is  very  great,  stimu- 
lants may  bo  needed.  Brandy  is  the  best  form  for  their  adnxinistration. 
After  the  olfending  materials  have  all  been  swept  from  the  intestine,  but 
never  before,  opium  may  be  given  in  doses  large  enough  to  eontro!  the  ex- 
cessive catharsis.  For  a  ehikl  a  year  old,  one-quarter  grain  of  Dover*3 
powder  after  each  stool  is  usually  sufficient,  and  often  a  smaller  dose 
may  answer  the  purpjse. 

The  diOicult  proljlcm  is  to  feed  tliese  cases  during  the  latter  part  of 
the  attack.  In  nursing  infants,  the  breast  may  be  given  after  twenty- 
four  hours,  the  nursing  interval  being  six  hours,  and  the  time  of  one 
nursing  not  longer  than  five  minutci*.  Betwet^n  the  nursings  other  food 
may  be  given.  In  the  case  of  infants  p*i:^t  the  nursing  age,  or  those  who 
are  being  artificially  fed,  cow's  milk  should  Ije  wnthhcld  in  all  forms  for 
three  or  four  days,  and  the  child  kept  u[ion  a  diet  of  broths,  farinaceous 
or  malted  foods.  As  improvement  enntinues  milk  may  U?  cautiimsly 
and  very  gradually  added,  at  first  to  one  or  two  feedings  each  day,  and 
later  to  every  feeding.  It  should  Ite  boiletl.  Since  the  fat  is  es|M?ciallY 
likely  to  caust*  disturbance?,  plain  milk  diluted  is  lietter  than  a  milk-and- 
cream  mixture.  In  some  cases  there  is  an  advantage  in  using  partially 
or  completely  peptonized  milk. 

In  the  acute  stage  the  diet  of  older  children  should  be  much  like  that 
of  infants.     Later  it  should  consist  of  meat,  broths,  eggs,  boiled  milk, 
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aad  a  small  quantity  of  dried  bread.  All  cereals,  vegetables,  and  espe- 
cially all  fruits,  should  be  withlield  for  some  time^  and  then  given  only  in 
small  quantities,  and  the  eilect  on  the  stoola  clossely  watcheil.  Kuaiyss, 
buttermilk,  and  matzoon  are  frequently  better  borne  than  plain  nulk* 

The  use  of  drugs  in  these  attacks,  except  those  already  referred  to  as 
indicated  during  the  early  stage,  seems  to  me  to  influence  the  disease 
very  little.  Sometimes  good  results  follow  the  giving  of  the  extractum 
pancreatis  half  an  hour  after  meals,  or  some  of  the  preparations  of 
lualt  when  farinaceous  food  is  first  allowed.  If  the  diarrhcea  following 
the  acute  symptoois  is  prolonged  or  excessive,  it  usually  indicates  that 
either  intestinal  infection  or  inflammation  is  present,  and  the  case 
should  be  treatefl  accordingly.  General  measures,  especially  rest,  fre- 
quent bathing;  fresh  air,  and  change  of  air,  are  very  important  in  the 
mauageuient  of  all  these  cases,  especially  when  they  occur  during  the 
summer. 


CHAPTER   VIL 
DISEASES  OF  THE  JNTESTINES.-(CmUinued.) 

ACUTE  GASTTiO^ENTERIC  INTOXICATION. 

Synonyms:  Summer  diarrhea,  gastro-enteritis,  cholera  infautiim,  mycotic 

dia^^hGE^a. 

This  is  the  form  of  diarrhtea  which  is  so  prevalent  in  summer.  It 
iXTurs  regularly  each  season,  being  epidemic  in  most  large  cities  of  the 
temperate  zone.  The  lesions  in  the  intestines  are  slight,  amounting  in 
most  cases  only  to  a  superficial  catarrhal  inflammation,  often  bearing  no 
relation  to  the  severity  of  the  symptoms  wliich  are  due  mainly  to  the 
absorption  of  toxic  materials,  the  result  of  the  putrefactive  ehangci*  in 
the  stomach  and  intestine.  This  form  of  diarrhoea  may  follow  closely 
U(>on  an  attack  of  acute  indigestion,  in  which  it  very  often  has  its  hegin- 
uing.  When  tltc  infi-^dion  is  of  sulficient  intensity  and  duration,  it  leads 
to  the  development  of  marked  structural  changes  in  the  intestine,  espe- 
cially in  the  lower  ileum  and  the  colon.  Acute  gastro-enteric  intoxica- 
tion thus  stands  midway  between  acute  indigestion  and  ileo-colitis. 

Etiology. — Among  the  causes  of  acute  gastro-enteric  intoxication  are 
to  be  mentionr^d,  first,  those  which  give  rise  to  acute  indigestion,  and, 
secondly,  the  general  factors  mentioned  as  predisposing  to  all  forms  of 
tliarrhwat  disease — age,  surroundings,  constitution,  food,  and  methods 
of  feeding.  The  most  striking  thing  about  these  cases  is  their  prevalence 
during  hot  weather.  While  all  varieties  of  diarrhcea  are  more  frei|uent  in 
summer,  it  is  the  form  under  consideration  which  is  especially  prevalent. 
Year  after  year  are  repeated  in  New  York  the  conditions  which  are 
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graphically  represented  in  Figs.  61  and  62 — viz.,  an  epidemic  which, 
beginning  in  June,  rapidly  increases  in  severity,  reaching  its  height  in 
July,  from  which  time  it  diminishes  steadily  during  August  and  Sep- 
tember, regularly  coming  to  an  end  in  October.  What  is  true  of  New 
York  is  true  also  of  Philadelphia,  Baltimore,  and  other  large  American 
cities,  as  well  as  of  Berlin  and  other  cities  of  central  Europe.  A  study 
of  these  charts  shows  that  while  the  mean  temperature  rises  gradually 
during  April  and  May,  it  is  not  until  June  is  reached  with  its  mean 
temperature  of  61°  F.,  that  any  notable  increase  in  diarrhoeal  diseases 
begins.  It  appears  then  that  an  average  mean  temperature,  or,  accord- 
ing to  Seibert,  an  average  minimum  temperature,  of  about  60''  F.  is 
needed  to  start  the  epidemic.  Not  many  cases  are  seen  until  such  a  tem- 
perature has  lasted  for  some  days,  usually  about  a  week.  The  epidemic 
then  begins  in  force  and  increases  in  severity  through  July.  The  ex- 
planation of  the  high  mortality  of  this  month  appears  to  be,  not  the  4° 
or  S"*  F.  by  which  the  temperature  of  July  exceeds  that  of  June  and 
August,  but  that  the  majority  of  the  susceptible  infants  are  unable  to 
withstand  the  first  very  hot  month.  Humidity  and  rainfall,  according  to 
the  careful  investigations  of  both  Seibert  in  New  York  and  Baginsky  in 
Berlin,  do  not  influence  either  the ,  prevalence  of  summer  diarrhoea  or 
its  mortality. 

The  action  of  heat  in  producing  diarrhoea  was  formerly  regarded  as  a 
direct  one.  Severe  cases  were  looked  upon  as  examples  of  heat  stroke  or 
thermic  fever.  If  such  a  thing  exists  it  must  be  regarded  as  extremely 
rare.  There  is,  however,  no  doubt  that  the  constitutional  depression  pro- 
duced by  high  atmospheric  temperature  does  seriously  interfere  with 
digestion,  and  that  acute  indigestion  so  produced  is  very  often  the  first 
stage  in  the  pathological  process,  and  prepares  the  way  for  infection. 
The  view  almost  universally  held  at  the  present  time  regarding  summer 
diarrhoea  is  that  it  is  of  infectious  origin. 

Despite  the  fact  that  since  1886  many  series  of  bacteriological  studies 
of  the  intestinal  discharges  have  been  made  by  Booker  and  Park  in  this 
country,  by  Baginsky,  Escherich,  and  others  in  Germany,  our  knowledge 
of  this  subject  is  still  very  incomplete.  The  conditions  are  exceedingly 
complicated,  and  the  problem  is  a  very  difficult  one.  So  far  as  is  now 
known,  no  one  form  of  bacteria  can  be  assigned  as  the  cause  of  this 
group  of  diarrhoeas.  The  evidence  seems  to  be  conclusive  that  the  Shiga 
bacillus  may,  in  a  certain  percentage  of  cases,  produce  diarrhoeal  disease 
of  this  type.  It  is,  however,  wanting  in  so  large  a  proportion  of  cases, 
that  it  cannot  be  regarded  as  the  specific  cause.  With  existing  knowl- 
edge it  seems  probable  that  there  are  a  number  of  organisms  present  in 
the  intestines  in  slight  disorders  of  digestion  which,  under  favourable 
conditions,  may  multiply  to  such  a  degree  as  to  produce  very  serious 
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There  arc  certain  cases  in  which  toxic  symptomB  of  a  severe  tv|>e 
tknelop  abniptlj  in  children  previously  quite  well.  Thew  only  are  to 
he  regarthHi  as  examples  of  aeiitf  nirlk  pnisonin*!:.  Although  the  hacteria 
in  the  milk  may  have  bi-en  previou?ily  destroyed  hy  sterilization,  the 
toxins  prodnce<i  by  thrni  may  i*till  bt*  present.  This  is  doubtless  the 
explanation  of  the  sinmUaneous  development  of  several  cases  in  families 
or  institutions. 

With  our  present  knowleilge  we  can  not  helieve  that  direct  contagion 
is  the  usual  way  in  which  this  disease  is  spread.  When  occurring  in  in- 
stitutions or  in  families,  it  usually  happens  that  a  number  of  children 
are  attacked  simultaneously  rather  than  suceessively,  this  indicating  a 
common  cause,  usually  to  be  found  in  the  food.  However,  disinfection 
of  stools  and  napkins  is  indieatml  in  all  cases. 

Relation  of  the  ilitjcrrnt  vlioiogiral  fmiorf^. — The  predisposition  to 
attacks  of  summer  diarrhiea  is  partly  general  and  partly  local  The  gen- 
eral influences  are  age  (under  two  year^),  f Liable  constitution,  unhygienic 
surroundings,  and  a  condition  of  genf^al  malnutrition  dependent  upon 
improper  food  or  feeding.  The  most  iui  port  ant  of  the  local  causes  is  a 
previous  derangement  of  digestion.  In  addition  there  may  be  present  a 
low  grade  of  catarrhal  inflammation.  The  attack  may  Ix^gin  as  acute 
indigestion,  not  iufrei|uently  the  direct  result  of  high  atmospheric  tem- 
perature. In  consequence  of  the  presence  of  undigested  food  in  the 
stomach  or  intestines  there  are  furnished  conditions  in  which  bacteria, 
previously  present  in  small  numbers,  may  multiply  very  rapidly;  bacteria 
may  ha  introduced  in  such  numbers  and  of  such  virulence  as  to  over- 
power the  digestive  organs;  or,  filially,  bacterial  products  may  be  in- 
gested with  the  food,  requiring  only  absorption  to  produce  their  effects, 

liCsioES, — The  statements  which  follow  are  hm^A  upon  a  study  of 
forty  autopsies,  in  twenty-two  of  which  microscopical  examinations  were 
made.  The  lesions  may  be  briefly  descrilied  as  a  superficial  catarrhal  in- 
flammation atfectiug  the  entire  gastro-enterie  tract,  although  it  varies 
much  in  severity  in  the  different  regions  and  in  the  different  cases.  The 
colon,  the  lower  ileum,  and  the  stomach,  are  apt  to  suffer  most,  the 
duodenum  and  the  Jejunum  least. 

The  gross  appearances.- — These  are  usually  disappointing,  and  may 
often  sliow  but  little  that  is  abnormal.  The  stomach  is  distended  with 
gas,  and  contains  undigestai  fomi.  Its  walls  may  Ije  coated  with  mucus. 
The  upper  part  of  the  small  intestine  is  empty.  The  lower  portion  con- 
tains particles  of  food,  and  yellow,  gray,  or  green  material »  often  offen- 
sive, resembling  the  stijols  passed  during  life.  The  transverse  colon,  the 
caecum,  and  sigmoid  flexure  are  apt  to  be  distended  with  gas,  and  contain 
materials  similar  to  those  mentioned,  while  the  rest  of  the  large  intes- 
tine is  usually  empty  and  its  walls  contracted.  It  may  be  coated  with 
mucus.     The  mucous  membrane  of  the  stomach  may  show  intense  con- 
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gestion,  generally  in  patches,  or  it  may  be  pale.  The  mucous  membrane 
of  the  small  intestine  may  be  pale  throughout;  there  are  often  irregular 
areas  of  congestion,  or  a  very  intense  congestion  of  a  large  part  of  its 
surface,  particularly  in  the  ileum.  With  this  there  may  be  redness  and 
swelling  of  Peycr's  patches  and  the  lymph  nodules  (solitary  follicles). 
In  the  colon  the  mucous  membrane  is  congested,  especially  upon  the 
rugae.  This  congestion  may  be  general  or  in  patches.  The  l3rmph  nod- 
ules are  usually  swollen ;  but  this  may  be  due  to  an  antecedent  process, 
and  not  to.  the  final  attack.  There  is  no  thickening  of  the  intestinal 
walls.  The  changes  described  are  not  at  all  uniform,  and  do  not  differ 
very  greatly  from  the  appearances  often  seen  in  the  intestines  when 
patients  have  died  of  other  diseases. 

In  the  cases  classed  clinically  as  cholera  infantum,  the  pathological 
changes  are  more  characteristic.  The  greater  part  of  the  small  intes- 
tine, and  sometimes  the  entire  colon,  are  distended  with  gas,  and  contain 
material  of  a  grayish-white  colour  about  the  consistency  of  a  thin  gruel. 
It  has  a  mawkish  odour,  but  usually  not  a  very  offensive  one.  The 
mucous  membrane  of  the  entire  intestinal  tract  has  in  most  cases  a  pale, 
"washed-out"  appearance.  Sometimes  this  is  seen  only  in  the  small 
intestine,  while  there  are  areas  of  congestion  in  the  colon.  If  cholera  in- 
fantum has  been  ingrafted  upon  some  other  pathological  process  in  the 
intestines,  as  is  not  infrequent,  there  is  found  post-mortem  evidence  of 
this  in  the  form  of  severe  catarrhal  inflammation,  sometimes  old  ulcera- 
tions. In  some  cases,  where  the  symptoms  have  been  those  of  choleriform 
diarrhoea,  there  are  found  evidences  of  an  intense  diffuse  gastro-enteritis, 
as  shown  by  congestion  of  the  stomach  and  almost  the  entire  intestinal 
tract,  with  swelling  of  the  mucous  membrane,  and  especially  of  Peyer's 
patches. 

The  microscopical  appearances. — ^Unless  autopsies  are  made  very  soon 
after  death — at  least  within  four  hours — it  is  not  safe,  in  most  of  the 
cases,  to  draw  conclusions  from  the  conditions  found,  as  post-mortem 
changes  take  place  so  readily  in  the  intestines,  and  these,  changes  are  so 
like  those  of  the  disease  under  consideration.  This  applies  particularly 
to  the  condition  of  the  epithelium.  One  should  also  be  cautious  in  inter- 
preting the  appearances  of  portions  of  the  intestine  which  have  been 
greatly  distended  with  gas. 

The  essential  lesion  consists  in  degenerative  changes  in  the  epithe- 
lium of  the  stomach  and  intestines.  The  cells  may  still  be  present,  but 
with  the  cell  protoplasm  and  nuclei  so  changed  that  they  do  not  stain 
normally.  Bacteria  are  found  in  the  epithelial  layer  and  in  the  upper 
portion  of  the  crypts  of  Lieberkuhn.  In  more  severe  and  prolonged 
cases  the  superficial  epithelium  in  places  is  entirely  destroyed,  and 
through  such  breaks  the  bacteria  can  be  seen  penetrating  into  the  deeper 
structures  of  the  intestine;  these  changes  mark  the  beginning  of  ileo- 
26 
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colitis.  In  simple  intestinal  intoxication  the  bacteria  are  not,  as  a  rule, 
Unmd  ill  iUv  ilivpiT  stnirtnres  of  the  inti-stines  nt>r  tn  tlu'  lymf^h  iicnlrs 
of  the  mesentery.  Unlc.-^is  autops^ies  arc  made  irniiieiliately  after  death, 
little  Bignilicance  c*an  l>e  attached  to  the  pre6eDC*e  of  bacteria,  particularly 
the  colon  haeillus  in  the  deefx^r  layers  of  tlio  intestine,  in  the  other 
organs,  or  in  the  blomt. 

The  changes  in  and  about  the  blood-vessels  are  variable.  The  small 
vefsselfl  may  Ue  distended »  and  tliere  may  l>e  haemorrhages  or  an  exuda- 
tion of  leucocytes  in  their  neighbourhood,  Thci^e  conditioui^  are  seen 
either  in  the  mucous  or  submucous  layer.  The  exudation  from  the  blood- 
vessels is  usually  slight,  and  in  many  case^  i^  wanting.  Peycr's  patches 
and  the  lymph  nodules  may  be  eidarged  from  cell -proliferation.  Patho- 
logically no  sharp  line  can  be  drawn  between  these  lesions  and  those  of 
tlie  early  stage  of  ilw-colitis;  the  latter  atTect  the  lower  ileum  and  colon 
chielly,  often  exclusively,  are  more  advanced,  and  involve  the  deeper 
p&rts  of  the  intestinal  wall. 

LfsioriJi  in  oihvr  on/rtn^.— These  are  much  less  frequent  and  \em 
severe  than  in  the  more  protracted  cases  of  ileo-colitis.  Acute  bronchitis 
and  broncho-pneumonia  are  frequent.  Acute  degeneration  of  the  kidney 
is  ftnnid  to  s<imt^  degree  in  every  ease  which  is  severe  enough  to  cause 
tleulh,  and  in  a  few  there  is  acute  diffuse  nephritis.  In  rare  cases  a 
general  septicaMivia,  due  most  frequently  to  the  streptococcus,  is  present 
with  its  usual  nianifestations.  Degenerative  changes  are  sometimes  found 
in  the  liver  cells,  and  even  in  the  nervous  centres.  Some  of  these  lesions 
are  accidental,  while  otliers  are  the  direct  result  of  the  circulation  in  the 
bl(KMl  of  toxins  derived  from  the  intestines. 

Clintcally,  there  are  two  quite  distinct  forms  of  gastro-enteric  intoxi- 
cation, which  will  he  seimrately  considered— ( 1 )  the  simple  form  and 
(la)   true  cholera  infantum. 

SiMin.R  (Jaktro-Enteric  Intoxication. — There  are  seen  in  infanta 
mild  iiltacks,  wliicli  do  not  differ  clinically  from  cases  of  intestinal 
indigeslion. 

trndi»r  favourable  conditions  and  with  proper  treatment  most  such 
cases  recover  after  active  synqjtoms  lasting  from  one  to  three  weeks, 
alllM>iigh  il  njay  he  one  or  two  months  before  a  steady  gain  in  weight 
begiiJM  (Fig.  C3).  Severe  symptoms  may,  however,  supervene  at  any 
lime,  and  Hie  attack  bwome  one  of  a  \^ry  grave  type.  This  often  takes 
[ibice  with  great  suddt^riness,  and  is  frequently  coincident  with  a  few 
day*  of  very  hot  weather,  or  follows  some  gross  dietetic  error.  In  other 
t'am'rt  (ln^  fiympioms  may  continue  with  the  gradual  formation  of  folUcu- 
b»r  ulcere,  Hie  case  h^1•olning  one  of  ileo-colitis.  The  entire  illness  may 
(t}fitinue»  with  exacerbations  and  remissions,  untU  the  cool  weather  of 
AUlumt), 

111  the  caiioH  developing  suddenly,  the  clinical  picture  is  quite  a  differ- 
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The  attack  may  bfgin  ahruptlj  in  a  child  previously  healthy, 
may  have  been  for  ^me  days  a  slight  intestinal  derangement. 
If  an  infant,  it  is  restless,  cries  much,  sleeps  hut  a  few  minutes  at  a  time, 
and  seems  in  dlstr^s.  The  skin  is  hot  and  dry,  the  temp>erftture  rises 
rapidly  to  102°  or  103°  F,,  sometimes  to  100°,  »ind  all  the  symptoms 
indicate  the  onset  of  some  serious  illnes«.  The  infant  may  lie  in  a  dull 
stupf*r,  with  eyes  sunken,  weak  pulse,  and  general  relaxation,  or  there  may 
be  restlessness,  exciteifient,  and  even  convulsions.  There  may  he  great 
thirst,  so  that  everything  offered  is  eagerly  taken,  or  everything  may  he 
refused.    Vomiting  may  be  an  early  and  important  symptom.     It  is  first 
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Pifl.  ftS. — Weight  cnrve  of  artificiaUy  fed  infant  for  the  flret  year,  showing  the  effect  of  ncuto 
ItwtfO'etiteric  intoxic-ation.  Nofciial  pvrotjrrif^ia  uatil  A^  aeute  attack  with  fever;  /i^  U4*ut€ 
aymptoniA  rtUeved,  but  t^intmued  i uttstuml  Lodigei^tion ;  t",  <iigt»tion  practicaUy  aoriiial, 
and  child  put  back  upou  iU  moditied-miik  food* 


of  food,  often  that  which  was  taken  many  hours  before;  retching  eon- 
timies  even  after  the  stomach  ha^s  been  emptied,  so  that  mucus,  Berum, 
and  8ometimeH  bile  may  k^  ejix'tetl.  It  doert  not  usually  persist  through- 
out the  attack,  and  in  many  cai^es  it  in  absent  altogether.  Diarrhiea  i^ 
sametimes  delayed  for  twenty- four  hours  or  even  longer  after  the  begin- 
ning of  tlic  grave  constitutional  symptom^?.  At  tirst  there  are  fiPcal 
stools,  then  great  bursts  of  flatus,  with  the  expulsion  of  a  thin  yellow 
material  with  an  ofTi^nsive  rwlour.  Four  or  five  such  discharges  may 
occur  in  as  many  hours.  At  other  times  the  stools  are  gray,  green,  or 
greenish-yellow,  and  sometimes  brown.  They  often  do  not  differ  at  first 
from  those  of  an  ordinary  attack  of  acute  intestinal  indigestion.     The 
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characteristic  features  are  the  amount  of  the  ga^  expelled,  the  colicky 
pains  preceding  the  discharges,  and  the  foul  odour.  After  the  first  day 
the  stools  may  he  almost  entirely  fluid,  varying  in  numher  from  six  to 
twenty  a  day,  and  often  large  even  tlien.  Their  ufTent^ivo  character  usu- 
ally continues.  After  two  or  three  days  raucus  may  appear.  The  micro- 
scopical examination  of  the  stools  shows,  hcsides  the  things  iiientionod  in 
the  8tools  of  acute  indige.stion,  great  numberii  of  separate  cpitlielial  cells, 
and  sometimes  groups  of  cells  attached  to  a  hasenient  memhranc.  In 
addition  there  may  he  round  cells  and  some  red  blood-eorpuscles. 

In  many  ca^es  the  free  evacuation  of  the  bowels  is  followed  by  a  drop 
in  the  temperature  and  subsidence  of  the  nervous  symptoniB,  and  the 
child  may  fall  asleep,  to  awaken  after  a  few  hours  for  a  stooL  The 
prostration,  though  often  great  in  the  beginning,  may  not  be  of  long 
duration.  Under  the  most  favourable  circumstances,  afier  one  or  two 
days  of  severe  symptoms,  the  case  may  go  on  to  a  rapid  convalescence. 
The  stools  continue  abnormally  frequent  for  five  or  six  days,  but  gi'ad- 
ually  assume  their  normal  character,  and  recovery  follows.  The  chief 
factors  contributing  to  such  favourable  results  are  a  gm)d  const ihition 
on  the  part  of  the  child,  energetic  and  intelligent  treatment  at  the  out- 
set, and  proper  feeding  afterward. 

If  the  circumstances  are  not  .so  favourable^  if  the  patient  is  a  very 
young,  delicate,  or  cachectic  infant,  there  may  he  no  reaction  from  the 
first  severe  symptoms,  and  the  attack  may  terminate  fatally  in  from  one 
to  three  days.  In  such  caries  the  temperature  remains  high;  the  stomach 
may  or  may  not  be  disturbed ;  hut  the  diarrhcea,  prostration,  and  nervous 
symptoms  continue,  and  death  occurs  from  exhaustion,  in  coma  or  con- 
vulsions. Instead  of  a  ra}>idly  fatal  terriuuation,  the  severity  of  the  early 
acute  symptoms  may  abate  somewhat,  and  the  attack  assume  the  char- 
acter of  ileO'Colitis,  with  a  lower  but  continuous  temperature  of  100°  to 
102°  F,,  frei]nent  mucous  stools,  wasting,  etc.  The  urine  is  scanty  and 
concentrated,  and  in  most  of  the  severe  cases  with  very  high  temperature 
contains  a  small  amount  of  albumin,  and  occasionally  a  few  hyaline  and 
granular  casts.  These  are  the  result  of  degenerative  changes  in  the  renal 
epithelium  from  the  irritating  toxins.  In  rare  cases  there  are  evidences 
of  acute  nephritis.  (See  Cholera  Infantum,)  Broneho-pneumonia  is 
also  sometimes  seen. 

Relapses, — Re-infticHon. — It  not  infrequently  happens,  after  the  storm 
of  the  acute  attack  with  its  high  temperature,  intense  prostration,  and 
grave  nervous  symptoms  is  passed,  and  the  stools  are  so  much  improved 
that  the  patient  is  regarded  as  out  of  danger,  that  all  the  former  symp- 
toms may  develop  with  such  rapidity  and  severity  as  sometimes  to  carry 
off  the  patient  in  from  twelve  to  twenty-four  hours.  Such  relapses  are 
usually  the  result  of  re-infection  of  the  intestinal  tract,  generally  excited 
by  some  mistake  in  the  diet,  usually  that  of  allowing  milk  too  soon.     The 
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amount  of  milk  given  may  he  small^  aed  yet  the  Bymptoms  follow  its 
arl ministration  m  soon  that  there  ctin  be  no  doubt  regarding  the  eon- 
nection  k*tween  them.  This  only  indicates  that  virulent  bacteria  may 
renmin  in  the  intestine  for  t\  ennsiderfif>Ie  time  after  the  disappeanmee 
of  severe  symptoms,  waiting  only  lor  favourable  comlitions  to  develop 
again  with  all  their  former  intensity  (Fig.  64).  Besides  such  severe 
ease.s,  many  of  a  milder  grade  of  re-infeetion  are  seen,  aud  the  cause  is 
nsnally  some  error  in  diet;  occasionally,  however,  it  is  due  to  checking 
the  discharges  by  the  too  free  use  of  opium, 

Cmf*A  wHItoui  dmrrhwa. — Attaekf?  of  acute  intestinal  intoxication  in 
which  there  is  no  diarrhiea^  hut  constipation  instead,  are  most  puzzling 
and  fre<)uent!y  most  serious.  Fortimately.  they  are  not  of  common 
occurrence.     I  have,  however,  seen  several  striking  examples  with  very 
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Fio,  64. — Aoutti  inteetiiiAl  intoziettiofi  with  fatal  n^lnfoctiaEL 

Itifftnt  five  months  old;  early  a^mptomfl,  both  intestinal  and  oervoua,  Mvere;  imptd  Un> 
pTov«riiont  follawed  Bloppmg  inilt,  lr«e  cathai^U  and  iiTi(f«tioii,  After  stoolfl  had  been  nearly 
nomi&l  for  three  days  relapse  occurred,  apparently  from  i^dLnji^  milk  to  tlie  diot^  although  le-^^i 
than  two  outicm  a  dVy  were  given.  Autopy  :  iiiUMtinea  ahowed  the  uaual  ebaogea  of  iuioxica- 
tion ;  other  organa  eaMotiany  aormal. 


high  tenip43rattirc,  grave  nervous  symptoms^  and  sometimes  marked 
alxlominal  distention  in  which  it  seemed  almost  impossible  to  move  the 
bowels  hy  drugs.  Castor  oil,  calomel,  and  salines  have  in  j*ome  cases 
lieen  tried  in  succession  in  four  or  five  times  the  ordinary  doses  without 
the  slightest  effect,  even  wdien  supplemented  by  frequent  intestinal  irri- 
gatioD.  It  lias  sometimes  been  nearly  two  days  before  free  movements 
were  frnally  prod  need.  These  are  often  exceedingly  foul.  It  is  some- 
what dilficnlt  to  explain  such  cases.  There  seems  to  exist  for  the  time 
almost  complete  intestinal  paralysis.  Tlie  toxic  materials  are  locked 
up  in  the  small  intestine,  for  the  colon  is  frequently  quite  empty.     When 
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one  meets  such  a  case  he  can  appreciate  the  fact  that  in  acute  intestinal 
intoxication  diarrhoea  is  a  conservative  process  of  the  greatest  possible 
value. 

In  children  over  two  years  old  there  are  setm  some  features  which 
differ  from  those  of  the  cases  above  described  as  occurring  in  infants. 
The  attacks  are  more  often  dye  to  other  causes  than  to  milk.  Vouiiting 
does  not  occur  so  readily  as  in  infants,  pain  is  a  more  prominent  symp- 
tom, and  the  teraperaturCj  as  a  rule*  is  lower.  The  nervous  symptoms  are 
much  less  prominent.  Skin  eruptions,  however,  are  more  frequently 
seen,  particularly  urticaria,  which  is  a  feature  of  most  severe  attacks, 
and  in  obscure  cases  has  some  diagnostic  value.  Although  often  l>egin- 
ning  with  severe  symptoms,  these  eases  usually  make  good  recoveries; 
there  is  much  less  danger  of  tlieir  going  on  to  the  development  of  ileo- 
colitis than  in  the  case  of  infants. 

Biagnoais. — -Attacks  of  acute  gastro-enteric  intoxication  can  not 
always  be  distinguished  from  those  of  acute  indigestion,  but  as  a  rule 
they  are  characterized  Iw  a  higher  temperature,  greater  disturbance  of 
the  nervous  system,  very  offensive  fluid  stools,  and  by  occurring  epi- 
demically in  summer.  To  differentiate  these  cases  from  those  of  ileo- 
colitis, may  he  impossible  for  the  first  two  or  threes  days.  Nor  is  it  im- 
portant to  do  so.  The  onset  may  be  similar  in  both  conditions.  The 
continuance  of  high  temperature  beyond  the  third  day  points  to  inflam- 
matory^ changes;  so  also  do  the  appearance  of  blood  and  of  much  mucus 
in  the  stools,  and  the  existence  of  c^ontinuous  pain. 

The  acute  indigestion  manifested  by  vomiting  and  diarrha^al  stools 
which  (narks  the  beginning  of  so  ninny  febrile  diseases  in  infancy,  par- 
ticularly scarlet  fever,  pneumonia,  malaria,  and  influenza,  is  often  diffi- 
cult to  distinguish  from  an  attack  of  intestinal  intoxication.  The  ques- 
tion to  decide  is  whether  the  rligestive  symptoms  are  the  cause  or  the 
result  of  the  fever.  It  is  sometime?*  not  until  the  case  has  iMK^n  watched 
for  at  least  forty-eight  hours  that  one  can  be  certain  as  to  the  diagnosis. 
Usually  where  digestive  symptoms  are  secondary  they  diminish  afte*r  the 
first  day  or  two,  although  the  severity  of  the  general  symptoms  may 
steadily  increase.  Where  the  nervous  symptoms  are  prominent  at  the 
outset,  it  is  sometimes  diflicuU  to  distinguish  acute  intestinal  intoxica- 
tion from  meningitis.  I  have  seen  many  cases  where  great  doubt  existed 
for  several  days.  One  .should  always  hesitate  to  make  a  diagnosis  of 
meningitis  when  marked  diarrhoea  is  present. 

ProgTioais.— Simple  cases  of  gastro-enteric  intoxication  do  not  often 
prove  fatal,  except  in  young  infants  or  those  already  suffering  from  mal- 
nutrition. Such  patients  are  often  overcome  in  the  first  stage  of  intoxi- 
cation.    Even  an  apparently  mild  attack  may  prove  fatal 

In  other  cases  the  prognosis  I'esolves  itself  into  this  question :  Wliat 
are  the  probabilities  of  arresting  the  attack  before  the  production  of 
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serioim  mtastinal  lesions?  If  the  child  is  delicate,  living  in  poor  siir- 
roundingi^,  has  previously  suffered  from  digestive  derangements  or  acute 
diarrhoea,  and  does  not  receive  proper  early  treatment,  the  attack  will 
prohably  result  in  structural  changes  in  the  intestines.  In  hot  weather 
thit<  h  espeeially  lialile  to  be  the  case.  The  existence  of  rickets,  |>ertussis, 
or  any  other  disease,  greatly  increases  the  gravity  of  the  attack. 

Prophylaxis. — A  better  understanding  of  the  etiology  brings  with  it 
great  post^ibilities  in  the  prevention  of  this  disease. 

Prophylaxis  must  have  regard,  first,  to  the  hygienic  surroundings  of 
children,  and  to  all  sanitary  conditions  in  the  cities.  City  children 
should  be  sent  to  the  country,  whenever  it  is  possible,  for  the  months  of 
July  and  August.  Where  a  long  stay  is  impossible,  day  excursions  do 
much  good.  The  fresli-air  funds  and  seaside  homes  have  done  more  in 
New  York  to  diminish  the  mortality  from  diarrhipal  diseases  in  summer 
than  all  medicinal  treatment. 

The  second  part  of  prophylaxis  relates  to  food  and  feeiling.  Mater* 
nal  nursing  should  l>e  encourage^i  by  every  possible  means.  Nothing  is 
l>etter  establislied  than  the  close  relation  existing  between  artificial  fef*fh 
ing  and  diarrha^al  diseases.  Yet,  as  stateil  elsewhere,  it  is  not  artificial 
feeding  per  ge,  but  ignorant  and  improper  feeding.  Among  infants  in 
private  practice  who  are  properly  fed  tliese  attacks  are  not  common. 
The  general  rules  laid  down  elsewhere  on  the  suhjwt  of  artilieial  fixHliug 
shoidd  be  carried  out,  as  to  the  quantity  of  fwd,  frei[uency  of  feeding, 
modification  of  cow's  uiilk,  and  all  matters  relating  to  the  care,  trans- 
portation, and  handling  of  milk.  The  important  dangers  to  be  empha- 
sized in  this  connection  are  over fe<?tl ing,  too  frequent  feeding,  the  use 
of  improper  foods  or  impure  f«^»ds,  es|>eeia!ly  impure  milk. 

Overfeeding  is  particularly  to  be  avoidc»<l  during  days  of  excessive 
heat.  It  is  at  such  times  an  excellent  rule  with  infants  to  diminish  each 
meal  by  at  least  one-half,  making  up  the  deficiency  with  water,  and  to 
give  water  very  freely  hctwtvn  the  fe<^lings.  All  water  given  to  infants 
or  young  children  shoubl  first  !>e  boiled.  Children,  like  adults,  require 
less  food  in  very  hot  weather,  hut  more  water.  Infants  cry  more  from 
thirst  and  heat  than  fmni  hunger,  and  even  those  at  the  breast  are  likely 
to  lie  given  too  much  Umd.  Infants  shf)uld  never  I>e  fed  more  frequently, 
but  always  less  freqiienlly  during  hot  weather. 

No  more  important  work  in  practical  philanthropy  can  he  done  among 
the  poor  of  our  large  cities  in  summer  than  to  pro\^de  means  for  supply- 
ing pure  milk  to  infants.  ,This  has  been  done  on  a  large  .^ca!e  in  many 
American  cities,  and  it  has  effect ed  a  very  decided  reilucHon  in  the 
death-rate  from  diarrlural  diseases.  (See*  pagi*  V*\,)  In  simie  places 
this  has  !»een  accomplished  tlirough  private  generosity,  in  others  by  the 
Department  of  Health.  It  is  not  enough  to  furnish  to  the  poor  a  pure, 
clean  milk  in  bulk,  or  even  in  sealed  quart  Iwttles.     The  advantages  of 
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such  niilk  may  be  entirely  lost  by  the  way  in  which  it  is  cared  for  in 

the  home  or  by  the  method  of  feeding.  The  most  8iicces.sful  plan  h  that 
in  which  milk  is  modified  and  sterilized  at  central  stations,  from  which 
it  is  distributt^  in  small  feeding-bottles,  each  containing  enough  only 
for  a  single  feeding.  A  twenty-four  hours'  supply  h  furaished  at  each 
daily  visit.  Sometimes  the  milk  is  given  free,  sometimes  a  nominal 
charge,  generally  one  cent  a  bottle,  i%  made.  Since  the  milk  must  usually 
be  kept  at  home  without  ice,  sterilization  at  21 3'^  F.  is  advisable.  A' 
physician  is  in  charge  of  the  milk  distribution  wdio  gives  advice  wiien 
needed,  keeping  a  general  supervision  over  the  children  and  deciding  the 
quantity  of  food,  number  of  feetiings,  and  tbe  formula  to  be  used.  It 
is  not  neeessaiy  to  have  a  large  number  of  formulas.  In  summer  three 
or  four  simple  ones  will  be  found  to  answer  all  requirements.  Those 
derive<l  from  dilutions  of  wjiole  milk  (see  page  IM)  in  which  the  fats 
are  low  will  generally  l>e  found  to  be  best  for  hot  w'eather;  e.  g.,  fat,  1 ; 
sugar,  (>;  proteids,  0.90  (one-fourth  milk) ;  or,  fat,  2;  sugar,  6;  protcids, 
1.80  (one-half  milk)  ;  or,  fat,  3;  sugar,  7;  proteids,  2.70  (three-fonrths 
milk).  The  dilution  is  made  with  plain  wiUer  or  with  barley-water  and 
milk-sugar  added  to  liring  up  the  percentage  of  sugar  to  the  desired 
amount.  Further  dilution  of  these  formidas  to  secure  lower  percentages 
may  be  made  at  home  by  siuiply  adding  lioiied  water  l>efore  feeding. 
In  observations  made  ujmn  infant-feeding  in  the  tenements  of  New 
York  already  referred  to  (see  page  357)  the  plan  of  fetnling  described 
above  gave  by  far  the  best  results,  and  it  is  the  one  to  l>e  recommended. 

Second  only  in  importance  to  pr**per  food  is  the  education  of  the 
poi>r  in  all  matters  relating  to  infant  hygiene.  Early  and  prompt  atten- 
tion should  be  given  to  all  the  milder  derangements  of  the  stomach  and 
intestines.  The  larger  proportion  of  serious  attacks  are  pnK^etled  for 
some  time  by  mild  symptonis,  wliich  are  often  easily  managed  by  prompt 
attention  at  the  outset. 

In  brief,  prophylaxis  demands  (1)  sending  as  many  infants  out  of 
the  city  in  suujmcr  as  possible;  (2)  the  education  of  the  laity  as  to  the 
importance  of  proper  rules  of  feeding,  the  dangers  of  overfeeding,  and 
as  to  what  constitutes  a  suitable  diet  for  infants  just  weaned;  (3)  proper 
legal  regulations  regarding  the  transjwrtation  and  side  of  milk;  (4) 
sterilization  of  milk  used  by  the  poor  during  the  summer ;  (5)  scrupulous 
cleanliness  in  bottles  and  nipples;  (6)  prompt  attention  to  all  mild 
derangements:  (7)  reducing  the  amount  of  foocl  and  increasing  the 
amount  of  w^ater  during  the  days  of  excessive  summer  heat. 

Hygienic  Treatment. — ^Tf  the  attack  occurs  in  the  city  in  midsummer, 
and  d<K\s  not  yield  in  three  or  four  <lays  to  the  treatment  employe*],  the 
child  should,  if  possible,  Im?  stmt  to  the  country.  Convalescent  eases 
should  also  be  sent  away  on  account  of  the  dangers  of  relapses.  Usually 
the  seashore  i^  to  be  preferred  to  tlie  mountnius,  but  this  is  not  so  impor- 
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tant  «s  that  the  ehiJd  shall  go  where  it  \&  likely  to  have  the  best  fooil 
aiid  the  he^t  surroimdings.  Children  must  Bot  only  he  sent  away;  they 
rijUKt  ho  kejjt  away  until  quite  ret'overed.  In  ea^es  which  have  lieeoiue 
wjinewliat  eiironie,  inure  can  .sometimes  he  accomplished  by  a  change 
of  air  than  by  all  other  means. 

Freish  air  is  of  the  utmost  impurtanee  for  all  diarrhieal  eases  in  sum- 
mer. No  matter  how  much  fever  or  ppjstration  there  may  lie,  these  easej? 
always  do  better  if  kept  out  of  doors  the  greater  part  of  the  day.  Noth- 
ing is  so  depressing  as  close,  stifling  apartments.  ChiMren  sliould  lie 
kept  quiet,  and  espeeiaily  should  not  be  allowed  to  walk,  even  if  they  are 
old  enough  and  etrong  enough  to  do  so.  They  can  be  kept  out  in  car- 
riages, in  perambnlators,  or  in  hammocks. 

The  clothing  should  be  xery  light  flannel;  a  single  loose  garment  is 
preferable.  Linen  or  cotton  may  be  put  next  the  skin  if  this  h  very 
sensitive  and  there  is  much  |>erspiration.  At  the  seashore  and  in  the 
mountains,  eare  should  l^e  taken  that  suflkient  clothing  at  night  is 
8npplie<L 

Bathing  is  usefid  to  allay  restlessness,  as  well  as  for  cleanliness  and 
the  re<iuction  of  temperature.  For  the  retluction  of  temperature,  only 
the  tub  hath  is  to  be  relieil  on.  The  temperature  of  the  hatli  should  be 
about  100°  P.  when  the  child  is  put  into  it,  and  should  then  be  gradually 
reduced  to  SO*'  or  85°  F.  by  adding  ice.  The  hath  should  he  cootinueil, 
with  gentle  friction  of  the  body,  for  from  five  to  twenty  minutt»s. 

Scrupulous  cleanliness  should  l>e  secured  in  the  chihrs  person  and 
clothing.  Napkins,  as  soon  as  soiled,  should  t>e  removed  from  the  cluld 
and  from  the  room  and  placed  in  a  disinfectant  solution.  Excoriations 
of  the  buttocks  and  genitals  are  to  be  preventetJ  by  absolute  cleanlinesa 
and  the  free  use  of  some  absorbent  powder,  such  as  starch  and  boric  acid. 

Bietetic  Treatment, — It  is  of  the  first  importance  to  remember  that 
during  the  early  stage  of  the  acute  cases,  digestion  is  practically  arrested. 
To  give  food  at  this  time,  manifestly  can  do  only  harm. 

In  nursing  infants  the  severe  forms  of  the  disease  are  extremely 
rare;  but  the  bre^.st  should  be  witliheld  so  long  as  a  disposition  to  vomit 
continues^  and  no  food  whatever  given  for  at  least  twenty-four  hours. 
Thirst  may  be  allaye<l  by  giving  frequently,  but  In  small  quantities,  cold 
whey,  thin  barley  water^  or  albumin  water,  Stimulants  may  be  added  if 
required.  If  they  are  refused  or  vomited,  absolute  rest  to  the  stomach 
will  do  more  than  anything  else  to  hasten  recovery.  After  the  stomach 
lias  been  allowed  to  rest  for  twenty-four  hours,  it  is  generally  safe  to 
p^^rmit  a  nursing  child  to  take  the  breast  tentatively.  The  intervals  of 
nursing  should  not  l>e  shorter  than  four  hours,  and  the  amount  allowed 
at  one  feeding  should  not  be  more  than  one-fourth  the  usual  quantitJ^ 
Thia  may  be  regulated  by  allowing  an  infant  to  nurse  at  tirst  only  two  or 
three  minutes.     Between  the  nursings  may  he  given  whey,  barley  water, 
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or  albumin  water,  so  that  somctliing  is  gwan  Q\jixjJwrt^hfi\iTs^  Nursing 
may  be  gradimlly  increa^d,  Mi  that  in  three  or  four  clays  the  breast  may 
lie  talvtm  exelusivcly.  If  there  is  any  n'asfiii  to  susfK^^t  Ihe  tjuality  of 
tlie  breast-milk,  sue**'  as  menstruation  or  pregiiancyj  it  may  be  necessary 
to  «top  the  nursing  for  a  longer  time. 

In  infants  under  four  months  who  are  l>eing. artificially  fed,  all  food, 
and  esjKx*iaMy  milk,  should  l)c  stopped  at  onee.  Milk  should  be  with* 
held  during  the  period  of  acute  symptoms,  and  for  several  days  there- 
after. Besides  the  arlicles  mentioned  alwve  as  suitable  for  the  jx*riod 
of  most  acute  symptoms,  the  following  substitutes  for  milk  will  Ik:'  found 
useful :  rice  or  barley  water,  either  plain  or  dextrinized ;  the  farinaceous 
foods;  the  malted  foods;  broth  or  l>ouillon  made  of  veaK  chicken,  or  l>eef, 
and  such  l>wf  preparations  as  Most|uera's  tluid  bet*f  jeily,  j)ano[jepton, 
li^piid  }>c[itouoids,  or  bovinine.  Water  may  l)e  allowed  freely  at  all  times 
unless  tliere  is  much  vomiting. 

8terilize<l  cow*s  milk  should  k?  used  at  first  in  very  small  quantities, 
and  the  etfect  uf>on  the  stools  and  temperature  watcheti  The  indications 
for  motlifying  milk  are  tlie  same  as  in  acute  intestinal  indigestion.  But- 
tennilk  with  barley  water  (page  1<10)  sometimes  agrees  better  than  any 
other  miik  derivative.  Wet-nurses  are  not  to  lie  emploviHl  during  the 
acute  symptoms,  but  during  the  period  of  prolonged  malnutrition  which 
follows  an  acute  attack,  they  may  Ik?  of  the  greatest  service. 

Tlie  same  general  prioeiples  of  fettling  must  be  ap|jlied  in  <jlder  chil- 
dren. All  food  is  to  be  withheld  until  the  vomiting  ceases,  when  broths 
and  beef  juice  may  lie  given;  later,  kumyss  or  matzoon,  afterward  steril- 
htnl  milk,  or  thin  gruels  made  with  milk.  Solid  fiHjd  sin  mid  not  be 
allowed  for  several  days  after  the  stools  have  iKicomc  noruud. 

Sumtnanj, — All  fofjd,  but  es|MX*!ally  cow's  milk,  should  he  stopped  at 
once.  No  food  whatever  should  he  given  upon  a  very  irritable  stomach; 
but  tlujoit.sjxcmlti^ljiijiysj^  given  fre4[uently  in 

small  quantities,  and  cold.  Articles  requiring  the  least  digestion  and 
leaving  the  smallest  residue  should  next  l>e  tried.  Food  prescriptions 
must  be  made  with  the  same  care  and  exactness  as  those  for  drugs,  for 
in  most  casei*  they  are  moi-e  important.  Quantity  and  frequency  must 
l>e  definitely  statetl,  as  well  as  the  articles  ordered.  Directions  should 
be  given  in  writings  or  they  will  he  forgotten  Iwfore  the  physieian  is  out 
of  the  house.  A  practical  acquaintance  with  the  proper  appearance  and 
taste  of  every  food  ordered,  is  absolutely  indispensable.  It  is  a  common 
mistake  to  give  tfK>  much  at  a  time,  to  feetl  too  frei|iiently,  to  try  too 
many  articles  at  once,  and  to  change  before  a  thing  has  Ijeen  fairly  tested. 
For  a  single  fee<ling  the  quantity  allowed  will  vary  according  to  the 
tolerance  of  the  stomach,  hut  it  should  generally  be  much  less  than  is 
given  in  health,  usually  from  one- fourth  to  one-half  that  amount  It 
is  very  rarely^  if  ever,  nt^cessary  to  nurse  or  feed  a  sick  child  oftener 
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than  every  two  hours,  and  fouxJiaiULintermL?  jire  in  many  cases  to  be 
preferred.  In  al!  cases  water  should  Ijc  allowed  freqnently  and  freely; 
and  if  there  is  great  prostration,  stimulants  should  be  given  in  addition. 

It  is  a  ditHcult  problem  to  feed  tlie:^e  children  under  three  years  of 
age,  capricious  as  they  are  by  nature  and  still  more  l>y  eilucation,  and  the 
judgroent  and  tact  of  the  physician  are  tasted  to  their  utmost.  We  must 
have  many  resources,  for  a  food  which  one  child  fakes  well  the  next  utterly 
tlisdains.  The  best  plan  is  tt>  select  from  a  lit^t  of  articles  of  accepteti 
value,  sneh  as  circumstances  will  permit,  and  such  as  are  most  likely  to 
be  properly  prepared,  and  try  them  patiently,  one  after  another,  until 
one  is  found  which  the  child  under  treatment  will  take,  and  winch  agrees 
best  with  him. 

Medicinal  and  Mechanical  Treatment. — It  must  be  borne  in  mind 
that  we  are  not  treat  in«j^  an  iullammation  of  the  stomach  or  intestines, 
aUhough  such  may  \ye  the  ultimate  result  of  the  process.  The  essential 
condition,  it  slioubl  Ijc  reuK^mbered,  is  one  of  acute  intoxication  aris- 
ing from  the  intestinal  contents — food-remains  from  arrested  digestion, 
altered  secretions,  acids,  and  other  toxic  substances  produced  by  bacteria 
— to  which  not  only  the  constitutional  symptoms,  but  the  local  lesions  are 
chietiy  due.  We  can  hardly  do  lietter  th^m  to  imitate  and  assist  Nature 
in  her  treatment  of  this  etrndition.  Let  ns  consider  what  this  is.  Lest 
too  much  foo<l  l>e  swallowcil,  ap|>ctite  is  taken  away;  by  vomiting,  tbo 
stomach  h  emptieil;  to  neutralize  the  acid  poisons  in  the  inte^stine,  an 
alkaline  serum  is  jxuired  out  from  the  intestinal  walls;  to  remove  irritant 
poisons,  inereasi*<l  peristalsis  is  excited. 

The  first  indication  is,  therefore,  to  evacuate  the  etomach  and  the 
entire  intestinal  tract  at  the  earliest  moment,  and  to  do  this  as  thor- 
oughly as  p<xssible.  Umler  no  circumstances  slionld  the  treatment  be 
bt^giui  with  the  use  of  measures  to  stop  the  discharges.  To  empty  the 
stomach  is  not  necessary  in  every  case,  since  the  initial  vomiting  may 
have  done  this  elTectively.  Whenever  vomiting  persists  one  should  im- 
mediately resort  to  stomaeh-was!iing.  A  single  washing  is  generally  sutfl- 
cient,  and  if  cmploytnl  at  t!ie  outset  may  do  mucli  to  shorten  the  attack. 
Wdh  high  fever  and  great  thirst,  it  is  often  advisable  to  leave  an  ounce 
or  two  of  water  in  the  stomach.  If  the  vomited  matters  have  bwn  very 
flour,  ten  grains  of  bi{arb*>nate  of  soda  may  l>e  introduced  with  the  por- 
tion which  is  to  be  left  behind.  As  a  substitute  for  stomach-washing  in 
children  over  two  years  old,  or  where  it  can  not  be  employed,  copious 
draughts  of  Ijoiled  water  may  be  given.  This  is  taken  readily,  and  as 
it  IS  usually  vomittNl  almost  at  once  it  may  cleansct  the  stomach  thor- 
oughly; but  it  is  inferior  to  stomach-washing. 

To  clear  out  the  small  intestine,  only  cathartics  are  available.  For 
the  colon,  we  may  in  addition  employ  irrigation.  Calomel,  castor  oil,  or 
the  salines  may  be  used  as  cathartics,  and  enough  of  any  one  of  them 
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must  be  given  not  simply  to  move  the  bowels,  but  to  clear  out  the  intes- 
tinal tract  thoroughly.  There  is  little  danger  from  too  free  purgation 
at  the  outset.  Calomel  has  the  advantage  of  ease  of  administration: 
one- fourth  of  a  grain  should  be  given  every  hour  up  to  six  or  eight  doses, 
or  until  the  characteristic  green  stools  are  seen.  When  the  stomach  is 
not  disturbe<l,  I  prefer  castor  oil  in  most  case-s,  as  it  sweeps  the  whole 
canal,  causes  little  griping,  is  very  certain,  and  it-s  after-elTcct^  are  sooth- 
ing. Two  drachms  shoiihl  be  given  to  a  child  a  year  ohl,  and  half  an 
ounce  to  one  of  four  years.  Of  the  salines,  Rochelle  salt^  and  magnesia 
are  the  best ;  either  the  sulphate,  citrate,  or  the  milk  of  magnesia  may 
be  used.  Of  the  sulphate  as  much  as  one  drachm  should  be  given  in 
divided  doses  in  the  course  of  two  or  tliree  hours,  and  an  equivalent 
amount  of  the  other  preparations. 

The  occasiuual  use  of  cathartics  is  an  important  part  of  the  later 
treatment.  Whenever  there  are  signs  of  an  aceunmlation,  or  fresh  symp- 
toms of  intoxication  develop,  such  as  increase  in  temperature,  nervous 
symptoms,  etc,  aonther  tfioFoiigh  cleaning  out  of  the  intestinal  tract  is 
indicated.  The  accumulation  may  not  be  the  result  of  fcKid,  but  simply 
of  intestinal  secretions.  So  long  as  the  processes  of  fermentation  and 
decomjKj^^ition  continue  active,  the  indications  are  to  facilitate  elimina- 
tioD,  not  to  clicck  tfie  dii?cluirges. 

Irrigation  of  the  colon  is  advisable  in  all  cases,  as  it  hastens  the 
cffcet  of  the  cathartic  and  rcmuves  at  once  much  irritating  and  ofTensive 
material.  It  should  be  done  two  or  tliree  times  the  first  day,  but  after- 
ward once  daily  is  sufficient.  A  saline  solution  (one  tabk^spfwnful  of 
salt  to  two  quarts  of  water),  at  a  temperature  of  al>out  100**  F.,  is  to 
be  preferred;  and  a  long  rectal  tube  j^hould  always  be  used.  Thorough 
initial  evacuation,  almost  no  food,  but  plenty  of  w^ater  for  twenty-four 
hours,  and  careful  feeding  after  that  time,  are  all  the  treatment  that  is 
necessary  in  a  large  niuiiher  tjf  eases. 

Other  drugs  are  of  secondary  importance.  Their  value  is  certainly 
very  much  overestinmttHl.  This  statement  is  made  after  a  tborougii  and 
honest  trial,  in  fiospital  and  private  practice,  of  most  of  those  that  have 
bc»cn  recommended.  Since  the  recognition  of  the  fact  tliat  [Hitrcfactive 
processes  play  so  im]:Mirtant  a  role  in  these  cases,  the  drift  of  opinion  and 
practice  has  been  toward  the  use  of  drugs  lx4ieved  to  act  in  the  alimen- 
tary tract  as  antiseptics.  In  comparison  with  the  gastric  and  intestinal 
contents  the  amount  of  any  drug  which  can  be  given  is  small,  it  is  true, 
and  we  have  still  much  to  learn  regarding  the  nature  of  the  putrefactive 
processes  we  are  seeking  to  control.  It  may  therefore  Ixi  quest  tuned 
whether  as  yet  any  scientific  antiseptic  treatment  of  the  gastro-enteric 
tract  is  possible.  However,  clinical  experience  points  to  the  fact  that 
the  internal  use  of  antiseptics  is  of  value,  even  though  such  remedies  do 
no  more  than  inhibit  bacterial  growth.     Those  which  are  soluble  can  be 
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exj»eft(xl  to  influonce  only  the  t^tomach  an<3  upper  small  intasttne.  The 
iusoluUle  ones  mny  iitYin^t  the  lowur  i^niall  intastine  and  colon.  Those 
whii'!i  in  my  exi^erienec  have  been  fount]  most  useful  are  bismuth,  saloK 
salicylate  of  soda,  and  resorein;  although  the  list  might  l>e  very  greatly 
extended. 

Bismhth  has  the  advantage  that  it  rarely  causes  vomiting,  and  that 
mof^t  of  its  preparations  can  be  given  in  large  doses.  Of  the  newer  prepa- 
ration t*,  the  subgallate  is  easily  superior  to  the  others.  This  may  be 
giveti  in  doses  of  from  two  to  four  grains  every  two  hours,  to  a  child  of 
one  yean  Like  the  subnitrate  it  is  insoluble  and  is  best  given  8U>peni]ed 
in  mueibige.  For  most  eiises,  however,  1  think  the  snbnitrate  is  still  to 
be  preferred.  To  be  eftieieut,  from  one  to  two  drachms  should  be  given 
daily  to  a  child  two  years  old.  It  usually  blackens  the  stools.  It  may 
be  kept  up  tiiroughout  the  attack.  Of  the  salicylate  of  soda,  to  a  child 
of  one  year,  two  grains  may  be  given,  dissolved  in  water,  every  two 
hours,  after  feeding.  This  is  not  to  be  useil  if  the  stomach  is  xery  irrita- 
ble, as  it  may  excite  vomiting.  Its  best  effect  is  seen  after  the  vomiting 
has  stopped,  and  when  the  stools  are  fluid*  It  should  be  given  alone. 
Salol  is  decom{K>sed  in  the  intestine  into  salicylic  and  carbolic  acida. 
To  a  child  of  two  years  one  or  two  grains  may  be  given  every  two  hours; 
sometimes  more  will  he  borne.  Resorcin  may  Ih?  used  in  doses  half  as 
large.  Either  of  tbi3i^e,  however,  may  cause  vomiting.  The  best  resiilta 
are  seen  fn)m  acids  in  the  later  stages  and  in  the  subacute  easels;  of 
the  dilute  hydrochloric  acid,  from  one  to  three  drops  may  be  given,  best 
alone.  Alkalies  are  of  value  only  in  the  acute  stage,  especially  where 
there  is  acid  fermentation  in  the  stomach,  with  vomiting  and  eructations 
of  ga.s.  Lime-water,  bicarbonate  of  soda,  magnesia,  or  chalk-mixtnnj 
msky  Ije  employed.  My  own  experience  atTords  with  that  of  most  recent 
writ-era  in  according  a  very  limited  place  to  astringents.  They  do  little 
good,  and  often  much  hanu.  They  are  indicated  only  in  the  catarrhal 
diarrhtca  which  often  follows  the  symptoms  of  acute  intoxication,  but 
may  be  advantageously  used  in  this  condition  in  combination  with  opium. 
A  usefid  astringent  is  tannalbin,  which  may  be  given  in  two-grain  doses 
every  two  liours  to  an  infant  of  one  year. 

While  opium  in  some  form  is  required  in  many  cases,  as  often  used 
it  undoubtedly  does  great  harm.  The  chief  indications  for  opium  are 
great  frequency  of  movements  and  severe  pain.  It  is  contraindicated 
until  the  intestinal  tract  has  lKH»n  thoroughly  emptied  by  cathartics  and 
irrigation;  also  when  the  number  of  discharges  is  small,  particularly  if 
they  are  very  ofTcnsive;  it  is  especially  to  tje  avoided  in  the  early  stagxj 
of  very  acute  cases,  and  never  to  Ije  given  when  cerebral  symptoms  and 
high  temperature  coexist  with  scanty  discharges.  Opium  is  admissible 
in  the  early  part  of  the  disease  after  the  tract  has  be<?n  thoroughly  emp- 
tied.   It  is  particularly  indicated  when  there  is  a  persistence  of  large, 
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ilnid  niuvoment.s  attoDcleil  iiy  j^yinptonis  of  collapse,  and  in  all  cases 
approachinju  the  rholL*ra-infantmii  type.  lu  such  circumstances  nior- 
pfiine  should  be  given  livpodcrniically,  one  cme-hynilrtillh  of  a  grain  to 
an  infant  of  six  months,  to  he  repeated  in  an  hour  if  no  etTet^t  is  seen. 
Opium  is  useful  during  convalescence,  when  the  administration  of  food 
is  immediately  followed  by  a  movement  of  the  1  towels;  and  when  with- 
out an  elevation  of  temyjerature,  often  with  good  appetite,  tlie  st4>ols  are 
freijuent  and  contain  undigestetl  Una},  hecause  peristalsis  is  so  active  that 
the  intestinal  contents  are  hurried  along  with  such  rapidity  that  there 
ifl  not  tiiue  for  complete  intestinal  digestion  and  absorption.  Nothing 
requires  nieer  discrimination  than  the  use  of  opium  in  diarrha^a.  It  is 
wise  to  administer  it  always  in  a  separate  prescription,  and  never  in 
com]>osite  diarrhu^al  mixtures.  The  dose  should  be  regulated  according 
to  its  effect  upon  the  number  of  fitoola.  Enough  is  to  be  given  to  produce 
a  distinct  etTe<*t — the  diminution  of  pain  and  the  control  of  excessive, 
peristalsis — hut  never  enough  to  check  the  discharges  entirely,  or  to  cause 
stupor  The  uncertainty  of  absorption  must  also  be  remeraherLHl;  a  sec- 
ond full  dose  should  not  be  given  until  a  sufficient  time  has  elapsed  for 
the  effect  of  the  lirst  to  pass  away.  P'or  an  average  child  of  one  year, 
tive  minims  of  paregoric,  one* fourth  minim  of  the  deodorized  tincture, 
or  one-fourth  grain  of  Dover's  pow^der,  may  be  used  as  an  initial  dose, 
to  l)e  repeated  every  one,  two,  or  four  hours,  according  to  the  eOfect 
produced. 

Stimulants  are  n^uinnl  in  the  majority  of  the  severe  cases.  The 
prostration  is  great  and  develops  rapidly;  frtn^uently  almost  no  focMi  can 
Im2  assimilated  for  twenty-four  or  thirty-six  hours,  while  the  drain  from 
the  discharges  continues.  The  general  condition  of  the  patient  is  the 
best  guide  as  to  the  time  for  stimulation  and  the  amount  required. 
Often  stimulants  are  not  begun  early  enough.  (Hd  brandy  is  the  best 
preparation  for  general  use,  champagne  being  possibly  preferred  for  older 
children  w*heu  the  stomach  is  very  irritable.  An  infant  a  year  old  will, 
under  most  circumstances,  take  half  an  ounce  of  brandy  in  twenty-four 
hours.  Stimulants  should  always  be  diluted  with  at  least  eight  iiarts  of 
water,  and  he  given  in  small  quantities,  at  short  intervals. 

In  cases  of  extreme  prostration^  the  hot  bath,  mustard  to  the  extremi- 
ties, and  souictimes  the  mustard  pack,  are  benellcial.  When  the  drain  is 
rapid  and  ^ery  great,  and  in  all  cases  approaching  the  cholera-infantum 
type,  subcutaneous  saline  injections  should  be  used,  in  the  manner  de- 
scribed under  Cholera  Infantnm. 

Oeneml  considerations  in  treatment. — (1)  All  severe  cases  must  be 
watched  very  closely,  ei^peciaJly  those  in  infants  under  six  months.  If 
the  temperature  is  rising  and  the  passages  are  very  Huid,  one  should 
always  be  apprt^hensive.  (2)  The  character  of  the  discharges  is  a  lietter 
indication  than  is  their  numlier.  of  the  patient's  condition  and  of  the 
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effect  of  any  plan  of  treatment.  (3)  Nothing  is  more  simple  than  to 
give  opium  enough  to  reduce  the  number  of  passages;  but  unless  there 
is  some  other  sign  of  improvement,  very  little  good,  and  probably  much 
harm,  will  be  done.  (4)  We  must  treat  the  patient,  and  not  direct  all 
our  thought  to  acid  or  alkaline  stools,  ptomaines,  or  bacteria.  The  value 
of  every  therapeutic  measure  is  to  be  estimated  by  its  effect  upon  the 
patient's  general  condition.  (5)  No  matter  how  strongly  we  may  be- 
lieve in  the  value  of  any  drug  or  combination  of  drugs,  if  they  continue 
to  disturb  the  stomach  they  are  worse  than  useless.  (6)  Both  the 
mother  and  nurse  should  be  impressed  with  the  fact  that  the  diet  is 
an  important  part  of  the  treatment,  and  that  foods  need  to  be  given 
just  as  carefully  as  drugs.  (7)  In  the  management  of  any  single  case 
the  important  thing  is  prompt  and  thorough  evacuation  of  the  stomach 
and  bowels,  then  rest  for  these  organs  for  from  twelve  to  twenty-four 
hours,  or,  as  some  one  has  tersely  put  it,  "  bold  starvation  " ;  but  it  is 
necessary  in  all  cases  that  water  be  given  freely.  No  cases  do  worse  than 
those  in  which  the  mother  or  nurse  in  charge  can  not  be  made  to  appre- 
ciate the  value  of  starvation,  but  insists  upon  giving  food,  especially 
milk,  in  violation  of  the  rules  laid  down.  (8)  Great  care  is  require<l 
during  convalescence,  and  in  fact  during  the  remainder  of  the  summer, 
to  prevent  relapses ;  these  usually  occur  from  errors  in  diet,  particularly 
during  days  of  excessive  heat. 

Cholera  Infantum. — This  may  be  regarded  as  only  one  clinical 
type  of  acute  intestinal  intoxication,  yet  it  differs  from  the  others  suffi- 
ciently to  deserve  separate  consideration.  It  is  not,  however,  the  most 
frequent  form  met  with,  and  it  is  not  a  good  generic  name  for  the  dis- 
ease. As  yet  this  type  has  not  been  connected  with  a  specific  form  of 
intoxication.  The  peculiar  symptoms  may  depend  upon  the  rapidity  of 
absorption  and  the  other  conditions  present  in  the  intestine,  or  possibly 
upon  some  form  of  infection  not  yet  determined.  Cholera  infantum  is 
more  closely  connected  with  impure  milk  than  is  any  of  the  other  forms 
of  diarrhoea,  and  may  be  due  to  some  poison  developing  in  the  milk 
Ixifore  its  ingestion,  or  in  the  stomach  or  intestines  after  the  milk  is  taken. 
The  symptoms  are  due  primarily  to  the  effects  of  the  poison  upon  the 
heart,  the  nerve-centres,  and  the  vaso-motor  nerves  of  the  intestines; 
secondarily  to  the  abstraction  of  fluid  from  the  various  organs  and  tissues 
of  the  body,  especially  the  nerve-centres. 

Cholera  infantum  rarely  occurs  in  an  infant  previously  healthy.  As 
a  rule,  there  is  some  antecedent  intestinal  disorder.  The  development 
of  the  choleriform  symptoms  is  usually  very  rapid,  and  a  child,  who 
perhaps  has  been  regard(»d  as  scarcely  ill  enough  to  require  a  physician, 
may  be  brought,  in  the  course  of  five  or  six  hours,  to  death's  door. 

Usually  there  are  general  symptoms,  such  as  prostration  and  a  steadily 
rising  temperature,  for  a  few  hours  before  the  vomiting  and  j)urging,  or 
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these  symptoms  may  be  the  fii^t  to  excite  alarm.  Vomiting  may  f 
cede  diarrhoea,  or  both  may  begin  simultaneously.  The  vomiting  is  very 
frequent.  First,  whatever  food  is  in  the  stomach  is  vomited,  then  serum 
and  mueus,  and  finally  bilious  matter.  If  vomiting  subsides  for  a  time, 
it  is  almost  sure  to  begin  anew  with  the  taking  of  food  or  drink.  The 
st-ools  are  frequent,  large,  and  fluid,  and  in  the  course  of  half  a  day 
twelve  or  fifteen  may  occur.  If  less  frequent  they  are  proportionately 
larger.  They  are  of  a  pale  green,  yellow,  or  brownish  colour  in  the  be- 
ginning, but  as  they  become  more  freciuent  they  often  lose  all  colour 
and  are  almost  entirely  serous.  The  sphincter  is  sometimes  so  relaxed 
that  small  evacuations  occur  every  few  minutes.  The  first  stools  are 
usually  acid,  later  they  are  neutral,  and  when  serous  they  may  be  alka- 
line. In  most  cases  they  are  odourless;  in  rare  instances  they  are  ex- 
ceedingly offensive.  Microscopical ly  the  stools  show  large  numbers  of 
epithelial  cells,  some  round  cells,  and  immense  niiml>ers  of  bacteria. 

Loss  of  weight  is  more  rapid  than  in  any  other  pathological  condition 
in  childhood.  Baginsky  records  a  case  in  w^hich  it  reache^l  three  pounds 
in  two  days.  The  fontanel  is  depressed,  and  in  rare  instances  there  may 
be  overlapping  of  the  cranial  bones.  The  general  prostration  is  great 
almost  from  the  outset.  The  face,  better,  perhaps,  than  any  single  symp- 
tom, indicates  what  a  profound  impression  has  been  made  upon  the  sys- 
tem. The  eyes  are  sunken,  the  features  sharpened,  the  angles  of  the 
mouth  draw^n  down,  and  a  peculiar  pallor  with  an  erfiression  of  anxiety 
overspreads  the  whole  countenanec.  In  the  early  stages  the  nervous 
symptQms  are  those  of  irritation.  Ijater,  these  symptoms  give  place  to 
dulness,  stupor,  relaxation,  and  coma  or  convulsions. 

The  temperature,  in  my  experience^  has  hetm  invariably  elevated,  and 
usually  in  proportion  to  the  severity  of  the  attack.  In  cases  recovering, 
it  has  geDerally  been  from  lOS**  to  103**  F.,  while  in  fatal  cases  it  has 
risen  almost  at  once  to  104*"  or  105**  F.,  and  often  shortly  before  death 
it  has  reached  IDG''  or  even  108°  F.  Such  rectal  temperatures  may  occur 
with  a  clammy  skin  and  cold  extremities,  and  are  discovered  only  by  the 
thermometer.  The  pulse  is  always  rapid,  and  very  soon  it  becomes  weak, 
often  irregular,  and  finally  almost  imperceptible.  The  respiration  is 
irregular  and  frequent,  and  may  be  stertorous.  Tlie  tongue  is  generally 
coated,  but  soon  becomes  dry  and  red,  and  is  often  protnide<l.  The 
abdomen  is  generally  soft  and  sunken.  There  is  almost  inRatiahle  thirst. 
Everything  in  the  shape  of  fluids,  especially  ice-water,  is  drunk  wnth 
avidity,  even  though  vomited  as  soon  as  it  is  swallowed.  Very  little 
urine  is  passed,  sometimes  none  at  all  for  twenty-four  hours;  this  depends 
upon  the  great  loss  of  thud  by  the  bowels. 

In  the  fatal  cases  there  is  hyperpyrexia,  a  cold,  clammy  skin,  absence 
<jf  radial  pulse,  stupor,  coma  or  convulsions,  and  death.  The  diarrhoea 
and  vomiting  may  continue  until  the  end,  or  both  may  entirely  cease  for 
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some  hours  before  it  occurs.  The  patients  may  pass  into  a  conrlition 
reserablmg  the  algid  stage  of  epidemic  cholera,  and  die  in  collapse.  In 
other  enses,  after  the  first  day  of  very  severe  symptoms,  the  discharges 
diminish,  but  the  nervous  symptoms  liecoine  specially  prominent.  There 
is  restlessness  and  irritahility  or  apathy  and  stiijwr.     The  fontanel   is 
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synkeni  the  eyes  are  half  open  and  covered  with  a  mucoii?^  film;  respira* 
tion  is  irregiilar  and  superficial,  sometimes  even  Chpyne-Stokes ;  the  pulse 
is  feelile,  irregnkr,  or  intermittent;  the  muscles  of  the  neck  drawn  back; 
tlie  abdomen  retracted.  The  temperature  is  not  jelevated,  but  normal  or 
subnormal.  From  this  condition  recovery  may  take  place  or  the  symp- 
toms may  merge  into  those  of  ileo-colitis;  but  much  more  fre(]uent  than 
either  of  the  foregoing  is  the  fatal  termination. 

These  nervous  symptoms  are  ascribed  to  cerebral  anaemia,  cerebral 
hyperaemia  (venous),  tedema  of  the  meninges,  thrombosis  of  the  cerebral 
sinuses,  and  uraemia. 

Although  I  have  examined  the  brain  in  almost  all  my  autopsie^s 
upon  patients  dying  from  diarrhreal  diseases,  I  have  never  in  such 
cases  seen  sinus  thrombosis,  and  but  rarely  trdema.  Cerebral  hyper- 
aemia was  often  met  with  in  cases  dying  in  convulsions,  but  not  with 
any  regularity  otherwise.  Nor  have  my  observations  upon  the  kidneys 
confirmed  the  observations  of  Kjelllierg,  whom  most  of  the  writers  since 
his  day  have  quoted,  as  to  the  great  frei^uency  of  nephritis.  A  scanty, 
concentrated,  and  hence  irritating  urine  is  the  rule,  and  a  small  amount 
of  albumin  and  an  occasional  hyaline  cast  not  uncommon ;  but  either 
clinical  or  pathological  evidence  of  a  serious  amount  of  nephritis  has 
been,  in  my  own  experience,  extremely  rare. 

We  ean  hardly  regard  either  the  renal  or  the  cerebral  changes  as  an 
explanation  of  the  nervous  symptoms  of  most  of  these  cases;  they  seem 
rather  to  depend  upon  impedcil  circulation  due  to  a  thickening  of  the 
blood,  to  acute  inanition,  and  intestinal  toxiemia. 

Of  the  cases  of  true  cholera  infantum  which  have  come  under  my 
notice,  fully  two-thirds ■  have  died.  The  result  depends  more  upon  the 
severity  of  the  attack  than  ufK>n  anything  else. 

An  inf refluent  complication  of  cholera  infantum  is  scderema.  This 
condition  is  foimd  associated  with  muscular  contractions,  subnormal  tern* 
perature,  and  other  signs  of  the  most  extreme  depression.  These  cases 
are  invariably  fatal. 

Treatment, — Restricting  the  term  to  the  class  of  cas^^s  descril>ed 
alxjvc,  all  who  have  seen  much  of  the  disease  must  admit  that  the  results 
of  treiitment  are  extremely  nnsatisfactor\\  and  that  rhe  most  severe  ran  > 
pursue  their  course  but  little,  if  at  all,  influenced  by  the  treatment 
employed. 

The  best  view  of  the  treatment  will  be  gained  if  we  keep  in  mind  that 
we  are  treating  cases  of  poisoning;  that  the  toxic  materials  cause  great 
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depression  of  tlie  heart  and  the  system  generally  by  acting  on  the  nerve- 
centres,  and  by  paralyzing  the  vaso-motor  Denes  ol*  the  intestines. 

The  main  indieations  are:  (1)  to  empty  the  Htoniach  and  iniestinej 
{2)  to  neutralize  the  effect  of  the  poison  upon  the  heart  and  nen'ous 
syst-em;  (3)  to  supply  fluid  to  the  blood  to  make  up  for  the  very^  great 
drain  of  the  discharges;  (4)  to  reduce  the  temperature;  (5)  to  treat 
special  symptoms  as  they  arise. 

For  the  first  indication  we  must  rely  upon  mechanical  means — 
stomach-washing  and  iptestioal  irrigation — there  is  no  time  to  wait  for 
cathartics.  For  the  second,  nothing  in  my  hands  has  proved  so  useful 
as  the  hypodermic  use  of  morphine  and  atropine.  I  believe  this  to  he 
more  el!icient  than  any  other  means  of  treatment  we  |K)s.'^ess.  Mnrphine 
is  contra-indicated  where  tlie  purging  has  ceased  or  is  slight,  and  where 
there  is  drowsiness,  stuf>or,  or  relaxation.  The  efFects  of  the  dose  should 
always  he  carefully  watched ;  a  small  dose  repeatal  is  lietter  than  a  single 
large  dose.  For  a  child  a  year  old,  not  more  than  gr.  ^^  of  morphine 
and  gr,  ^^  of  atroj)ine  should  he  tlie  initial  dose.  It  may  he  repeated 
in  an  hour  nnh'ss  the  desired  effects  arc  produced ;  these  are,  arrest  of 
the  vumiling  and  purging  (or  at  least  their  dirninution),  improvement  in 
the  heart's  action,  and  in  tlieiiervous  symptoms. 

For  the  third  indication  the  only  thing  that  can  l>e  depended  upon  h 
the  injtTtion  of  nt^rmal  salt  solution  into  t)ie  cellular  tissue  of  the 
abdomen,  buttocks,  thighs,  or  hack.  At  least  half  a  pint  shoidd  Im  given 
in  the  course  of  every  twelve  hours.  A  very  much  larger  quantity  can 
often  he  used  with  advantage.  This  causes  no  irritation*  and  is  ahsorheil 
with  surprising  rapidity.  The  injection  Is  made  slowly^  and  the  exact 
amount  introduced  at  each  time  measured. 

For  the  rLnluction  of  temperature  baths  should  be  used.  They  may 
be  continued  froiu  ten  to  thirty  minutes,  and  to  he  efficient,  must  he  used 
fret|ueutly — as  often  as  every  hour  if  symptoms  are  threateniiag.  Iced 
cloths  or  an  ice  cap  should  be  ajiplied  to  t!ie  head.  Cold-water  injtjction.^ 
are  a  valuable  acct*ssory  to  the  treatment  hy  baths.  Nothing  should  be 
allowed  by  the  mouth  except  ice  and  brandy.  The  stimulants  must  be 
given  in  small  quantities  and  frequently.  When  stimulants  taken  hy  the 
mouth  are  vomited,  they  should  be  given  hypodermically.  Brandy,  ether, 
or  camphor  may  be  useti  freely,  Dujing  the  stage  of  most  acute  synij>- 
toms,  to  attempt  to  give  food  or  drugs  of  any  kind  by  the  mouth  is 
worse  than  useless.  After  the  stage  of  violent  symptouis  has  subsided 
and  reaction  is  estalilished,  the  subscM4ueut  nmnagement  in  respix't  to 
feeding  and  medication  should  be  the  sauie  as  in  the  caises  considered 
in  the  previous  chapter.  If  cerebral  symptoms  are  present,  opium  is  to 
l>e  avoided,  stimulants  by  the  mouth  u^ied  fnxdy,  and,  if  the.^  are  not 
retained,  they  should  be  given  hypodermically.  For  cold  extremities 
and  subnormal  temperature,  hot  mustard  bath«  should  l>e  used  to  estab- 
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lish  reaction,  mustard  paste  applied  all  over  the  body,  and  hot-water  bags 
and  bottles  placed  about  the  patient. 


CHAPTER   VIII. 

DISEASES  OF  THE  INTESTINE S.-iCofUiwaed.) 

ACUTE  ILEO-COLITIS— DYSENTERY. 
Sjnonyms :  Entero-colitis,  enteritis,  enteritis  foUicuIaris,  inflammatory  diarrhoea. 

Thb  term  ileo-coUtis  is  a  general  one,  embracing  those  forms  of 
intestinal  disease  in  which  the  more  serious  lesions  are  present.  In 
gastro-enteric  intoxication  recovery  or  death  takes  place  before  anything 
more  than  superficial  changes  have  occurred,  while  in  ileo-colitis  the 
pathological  process  continues  until  there  have  been  produced  marked 
lesions,  often  involving  all  the  walls  of  the  intestine.  Sometimes  the 
transition  is  so  gradual  that  it  is  impossible,  by  symptoms,  to  draw  a 
line  between  them.  This  is  especially  true  of  the  cases  terminating  in 
follicular  ulceration  of  the  colon.  In  some  of  the  other  forms — acute 
catarrhal  and  acute  membranous  colitis — the  evidences  of  a  severe  in- 
testinal inflammation  are  often  manifest  from  the  very  outset.  This 
difference  is  probably  due  to  a  difference  in  the  character  of  the  infection. 
The  extent  of  the  lesions  depends  much  upon  the  duration  of  the  process. 

Etiology. — ^The  predisposing  causes  of  ileo-colitis  are  those  common 
to  diarrhopal  diseases  in  general,  and  have  already  been  considered.  Al- 
though seen  with  especial  frequency  in  summer,  and  in  children  under 
two  years  old,  it  may  affect  those  of  any  age,  and  occurs  at  all  seasons. 
Epidemics  are  not  uncommon  in  the  early  fall  months.  While  usually 
primary,  it  often  follows  infectious  diseases,  especially  measles,  diph- 
theria, and  broncho-pneumonia.  It  frequently  occurs,  in  institutions 
chiefly,  as  a  terminal  infection  in  infants  suffering  from  extreme  mal- 
nutrition or  marasmus.  Any  other  intestinal  disease  may  precede  ileo- 
colitis. The  question  of  contagion  is  unsettled;  if  at  all  communicable, 
it  is  feebly  so.  When  it  occurs  epidemically  a  common  origin  seems 
more  probable  than  that  tlie  disease  spreads  from  one  patient  to  another. 

The  only  bacterium  that  up  to  the  present  time  has  been  shown  to 
be  capal)le  of  producing  this  form  of  intestinal  disease  is  the  B,  dysen- 
terice  of  Shiga.  This  organism,  or,  more  properly  speaking,  this  group 
of  closely  allied  organisms,  has  now  been  found  in  all  parts  of  the  world 
in  a  sufficient  numl)er  of  casi^s  to  establish  its  etiological  connwtion  with 
ileo-colitis.  The  B,  dtjscntericE  was  sho\ni  by  Shiga,  in  1808  and  1899, 
to  be  the  cause  of  epidemic  dysentery  in  Japan.  In  1900,  Flexncr  estab- 
lished its  association  with  tropical  dysentery  in  the  Philippines,  and  in 
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I  of  dmrAam  is  diBdroi  it  Bittiioore. 


In  the  injifiiittf*rof  liW  the  Boclci^fdler  li^^tiriit^  ondertook  a  collective 
dtnk^l  luid  bactemlogica]  uiirei»tigitk>fi  in  New  Y'ork.  Bahtmore.  Ronton, 
ilid  Philadelphia,  to  discxurer  what  part  the  IS.  d^senteritt  pbjred  in  the 
diarrhcBal  fiiOTaitw  af  children.  In  all  41  :f  caiet  irere  atndied,  in  270  of 
which  thi!  hacillnji  wan  preMmt.  It  was  almoist  inTariablr  found  in  cas^ 
ihowing  hliKul  and  miicu*,  or  mneh  macos  in  the  *«tooIi*.  The  nnmher  of 
the  Kpocific  bacteria  presents  as  shown  hy  culture,  correspondfi  in  a  general 
way  with  the  gereritj  of  thi*  gymptoniA  and  the  lesions  of  the  diseajse. 
Althou|(h  uaaally  the  B,  d^Menierim  ia  greatly  ontn umbered  by  other 
orgiitiinmM,  it  is  not  uneomroon  to  find  it  in  pure  culture.  A  number  of 
minor  differenced  have  been  found  in  the  bacilli  from  different  cases; 
there  are.  howcTer,  two  main  groups,  the  diYision  being  made  by  reason 
of  thi^  difference  in  reaction  with  litmus  mannite;  one  group  \^  known 
aa  the  ''true  Shiga/*  or  ** alkaline'*  tj-pe;  the  other,  as  the  "  Flexner,*' 
or  "acid"  type.  The  latter  has  been  most  frequently  found  in  the 
dinrrhfcrtl  fli»ea«p<4  of  childrf^n  in  thi*  ooiintr>%  although  the  true  Shiga 
is  oeoaririonally  present,  and  in  rare  cases  they  may  be  associated. 

Tlje  B,  dynenierup  hm  been  in  a  few  instances  discxjvered  in  normal 
»t/»ol**  of  appan'ntly  healthy  children,  although  extended  observation  by 
WoiUtein  at  the  Babie*?'  Hospital  upon  56  infants  failed  to  show  ita 
presence  in  any  normal  case,  "j^hfi^  dysenteriw  hag^neygr^jgenjfound 
putiidiiJllC_i2odvj_ we  are  then*fore  entirely  ignorant  both  of  it^  habitat 
and  iU  mode  of  entry.  There  are  grounds  for  l)elieving  that  it  apjjears 
at  tirijcH  among  the  saprophytic  haf:teria  of  the  intestinal  contents. 

The  rnln  f»hiy<Nl  by  other  bacteriti,  especially  the  !?treptncoccii!?=i,  in  the 
{^rmliicliori  of  tiHMlr*eper  lesions  of  the  intestine  may  l)e  an  inijjortant  one. 
ThiH  apjM/urB,  however,  to  be  rather  in  the  nature  of  a  ^^econdary  invasion* 

Leiicmi. — It  is  surprising  that,  so  far  as  is  known^  a  single  spc3cific 
cauHi*  vm\  exc'ik*  such  a  variety  of  lesions.  The  nature  of  the  anatomical 
chttnge>«  nppun^iUly  d*'[K^nds^  upon  other  factors,  such  as  the  intensity 
of  the  infection,  the  local  resistance.',  and  still  more  u|>on  the  duration 
of  the  disease. 

Tho  nature  of  the  lesions  in  ileo-colitis  differs  gTeatl;>%  but  their 
|>ositi(Ui  is  (piite  con.stant:  they  affect  the  lower  ileum  and  the  colon. 
In  aljout  half  the  ca^e*  only  the  colon  is  affecte<l.  The  lesions  of  the 
ileum  are  usually  limited  to  the  lower  two  or  three  feet 

The  fretjuency  willy  wliich  the  different  varieties  of  ileo-colitis  were 
found  in  eighly-two  of  my  own  autopsies  was  as  follows: 

Folliculftr  uloiiriition .86 

Catarrhifcl  lnfl»rinniili«m. . ....,,...  ^ 

CttUrrhitl  inflttinmation  with  aujierficiiil  ulceration 6 

Mefobrauous  iiiflammatioa 14 
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Acute  catarrhal  ileo-coUtis. — lo  the  milder  cases  there  are  changes  in 
the  epitheliuin  and  infiltration  of  the  iniicosa.    In  the  severer  cases  the 
I  \  STibmueosa  h  involved,  and  the  infiltration  of  the  mucosa  may  be  so  great 
as  to  lead  to  necrosis  and  the  formation  of  n leers. 

Gross  appearances. — VVliile  the  lower  ileum  and  the  colon  are  most 
seriously  affected,  it  is  not  uncommon  to  find  quite  marked  changes  in  a 
considerable  portion  of  the  small  intestine,  and  even  in  the  stomach*  In 
the  cases  of  short  duration,  the  lesions  are  sometimes  more  marked  in  the 
small  intestine  than  in  the  colon.  The  stomtich  contains  undigested  food, 
and  mucus  which  is  commonly  stoined  a  dark-brown  colour.  It  may  be 
dilated  or  contracted.  The  mucous  membrane  is  pale  or  congested;  if 
the  latter,  it  is  usually  in  patches,  and  more  about  the  pyloric  orifice. 
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Fio.  66.>'AciiU3  eiit&rrhal  'mfl&inmation  of  th«  ileum. 

At  the  kfl  i*  Boen  the  edgfo  of  i  Pejer^s  pttU?h  ( /*)  ^Teutly  Bwnnen.  The  mort  striking 
featuro  of  thu  legion  w  the  Iom  of  tlie  nupt'rficinl  ciiUliL-lium,  which  i«  shown  in  nil  purtu  of  the 
vpecinioti.  The  significaiiee  of  this  dL»p45ndM  iip>o  thi*  fiu!t  Chut  the  uutopti/  w&^  msde  bat  two 
Ikhiiv  alter  death.  At  ^everul  poiiitfi,  F^  F^  thu  tuhular  Iblliclea  have  loosened  and  raUen  oaL 
The  niitttOMk,  A^  m  plijfhtly  infiftrnt<»d  with  ocIIh,  enpecially  near  the  Peyer^K  patch.  Tho  lub- 
macoaa,  C  and  iiiut<oular  c-onta,  /',  E,  are  noniml.  r,  l\  aiv  rmdl  veini*.  Iltstory.—lnt'uni,  nine 
mootha  ohl,  previously  healthy  ;  sick  tlirt^o  dayt^  with  *i€ven^  inrcMinal  t.yniptonifl ;  temperature. 
108*  to  105*  F.  Aytpjffy.— Acute  catarrhal  in'flaniniatioa  of  lU-am  and  colon:  PeyerV  patches 
red  and  awoUen.  Tne  specimen  in  taken  from  the  lower  ileum.  The  aQperficial  chamoter  of 
tJie  leeion  10  chiefly  doe  lo  tht-  short  duration  of  the  prooeH. 


The  intestinal  contents  are  generally  green  in  colour,  and  thin.  The 
mucous  memhrane  is  often  coated  with  tenacious  mucus.  The  small  in- 
testine is  distended  with  gas,  the  large  intestine  nearly  empty,  except  the 
transTerse  colon.  The  mucous  membrane  may  appear  somewhat  swollen. 
In  the  small  intestine  there  are  occasionally  seen  swelling  and  a>dema  of 
the  villi,  so  that  they  project  abnormally  and  give  a  plush-like  appearance. 
Congestion  is  a  constant  feature,  and  it  may  be  simply  upon  the  folds  of  the 
mucQua  membrane,  or  about  the  solitary  lymph  nodules;  or  it  may  be  in- 
tense and  involve  the  whole  intestine  for  »ome  distance*  Small  ha?morrhagic 
areas  are  often  seen  here  and  there,  widely  8C4ittered.  In  the  most  severe 
CAses  there  are  marked  thickening  and  uniform  congestion*  and  the  appear* 
aooo  ia  sometimea  much  like  that  seen  in  membranous  inflammation.    The 
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lymph  nodules  (solitary  follicles)  throughout  the  colon  are  usually  swollen, 
projecting  above  the  mucous  membrane  about  the  siae  of  a  pin's  head. 
Peyer*s  patches  may  be  normal,  or  they  may  be  swollen  and  congested, 
with  other  evidences  of  catarrhal  intlammation  in  the  surrounding  mucous 
membrane,  or  more  rarely  they  may  be  involved  when  the  rest  of  the  mu- 
cosa appears  healthy.  The  same  is  true  of  the  lymph  nodules  of  the  small 
intestine.  The  lymph  nodes  of  the  mesentery  are  usually  swollen  and 
acutely  congested,  but  they  may  appear  normal. 

Microscopical  appearance8.-^In  interpreting  the  changes  found  in  the 
mucosa,  the  same  precautions  must  be  observed  as  previously  stated. 

There  is  usually  loss  of  the  superficial  epithelium  and  of  that  lining 
the  tubular  glands  at  their  orifices.     Upon  the  surface  of  the  mucosa  and 
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Fio*  64. — Aoute  catarrhAl  inflammadon  of  tlie  Ueuna ;  aevere  fonn. 

The  muooftA,  C^  ia  erery  where  densely  infiltrated  with  round  cellti,  cornpreHAin^  tho  tubular 
fbUicloA.  and  in  placeo,  £,  Z.  almost  etfaoin^  ihem«  Up>Q  tlie  nurfacc  of  the  mueoRa  \a  a  thick 
layer  or  ocU«  and  mucus.  Beneath  this  the  epithelial  arehes,  fi.B,  vovt^nnis  the  villi  can  he 
Men.  The  le«ion»  are  aliiKxit  entirely  of  the  myc<?wL^  The  only  chancre*  in  the  ftubniuooB*,  E^ 
are  grouiM  of  eetU  about  the  small  blooil-vessvla,  F,  V.  History, —  Infant  wix  nionliin  old  ;  mod- 
erate diarrhoia  twelve  day^;  severe  »vmptom«  with  high  teniperaturt!  for  nix  dayi*.  There  waa 
inteniie  inHammatlon  of  the  entire  colon  and  lower  tliree  feet  of  the  ileum,  Inti's'ittne  ^eatly 
conge(^te<l  and  thickened,    ^peolineu  is  from  the  ileum. 


within  the  tubular  glands,  fine  granular  matter  is  seen  derived  from  the 
broken-down  epithelium.  The  goblet  cells  are  distended  with  mucus,  and 
do  not  stain  clearly.  The  lumer  of  the  tubular  glands  is  narrowed  from 
pressure  due  to  the  swelling  of  the  lymphoid  tissue  which  separates  them, 
which  is  partly  from  a?dcma,  and  partly  from  cell  infiltration  (Fig,  65). 
A  thick  luyer  of  mucus  and  round  cells,  adhering  closely  to  the  surface* 
may  resemble  a  pseudo-membrane  (Fig.  (j<>).  In  fatal  cases  of  moder- 
ate severity  the  superiieial  portion  of  the  mucosa  is  infiltrated  with 
round  t^iAX^  and  erowd<xl  with  bacteria  of  many  kinds,  the  depth  to 
which  this  infiltration  extendi;  depending  ujxm  the  s^everity  and  dura- 


A  delicate  child*  fourtet^n  mcmths  oltl,  sick  rwclvo  days;  stools gre«n«  yellow,  brown, 
md  watery;  no  bkxnl ;  toiJii»t'mturi%  100   to  101    P, 

The  small  int*»j*tinp  whs  rjnniml ;  ulcers  t hmujtjlKnit  cnlo!^  The  speciraen  is  from 
descentling  colon  ;  the  ulcers  iire  dmi,  and  mo6t  of  ihenj  extend  to  the  muscular  cuat. 
(For  microscopical  appearance,  see  Fig,  68.) 
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tion  of  the  process.  In  very  severe  cases  there  is  found  a  dense  infiltra- 
tion of  the  mucosa  and  of  the  submucosa  also,  which  in  places  extends 
quite  to  the  muscular  coat.  These  cases  closely  resemble  those  of  the 
membranous  variety,  lacking  only  the  exudation  of  fibrin.  The  lymph 
nodules  of  the  colon  are  swollen  to  a  greater  or  less  degree,  chiefly  from 
an  increase  in  the  number  of  lymphoid  cells.  This  swelling  may  be  the 
most  prominent  feature  of  the  lesion.  If  the  process  is  sufficiently  pro- 
longed, the  lymph  nodules  may  break  down  and  ulcerate.  The  changes 
in  the  lymph  nodules  of  the  small  intestine  and  in  Peyer's  patches  are 
similar  to  those  seen  in  the  colon,  but  are  less  marked,  and  frequently 
absent  altogether.    Ulceration  in  Peyer's  patches  is  extremely  rare. 

The  small  veins  and  capillaries  of  the  mucosa  and  submucosa  are 
usually  distended  with  blood ;  small  extravasations  are  very  common,  and 
occasionally  larger  ones  are  seen. 

Catarrhal  inflammation,  except  in  its  very  severe  form,  which  is  not 
frequent,  causes  no  lesions  that  can  not  readily  be  repaired.  The  most 
persistent  change  is  usually  the  swelling  of  the  lymph  nodules,  which  may 
last  a  long  time,  and  appears  to  be  an  important  factor  in  the  tendency  to 
relapses  and  recurring  attacks.  If  there  is  a  continuance  of  the  exciting 
cause,  or  the  patient's  constitution  is  a  bad  one,  the  process  may  become 
chronic. 

Catarrhal  inflammation  with  superficial  ulceration. — In  the  most 
severe  form  of  catarrhal  inflammation  which  does  not  prove  fatal  in 
the  earlier  stages,  extensive  ulceration  occasionally  takes  place ;  usually 
these  ulcers  are  seen  throughout  the  entire  colon,  and,  in  rare  cases,  a 
few  are  found  in  the  lower  ileum.  They  generally  begin  in  the  mucosa 
overlying  the  lymph  nodules,  and  while  they  have  a  wide  superficial  area, 
they  do  not  extend  deeper  than  the  mucosa.  The  small  ulcers  are  circu- 
lar and  usually  show  at  the  centre  a  small  granular  body — the  lymph 
nodule.  The  larger  ulcers  result  from  the  coalescence  of  several  small  ones, 
and  are  irregular  in  sha|)e.  They  may  be  two  or  three  inches  in  diameter. 
Sometimes  for  a  considerable  distance  a  large  part  of  the  mucosa  may 
be  destroyed.  Often  the  entire  surface  presents  a  worm-eaten  appearance 
(Plate  VIII).  On  microscopical  examination  there  is  seen,  in  the  greater 
part  of  the  ulcer,  c()ni})lc(e  destruction  of  the  mucosa,  the  submucosa 
being  densely  packed  with  round  cells  quite  to  the  muscular  coat. 

Inflammation  of  the  lymph  nodules  with  ulceration  (follicular  ulcer- 
ation).— Follicular  ulcers  are  found  at  autopsy  in  about  one-third  of  the 
cases  dying  from  diarrlural  diseases.  They  are  rarely  seen  in  those  which 
have  lasted  less  than  a  week,  and  not  often  before  the  middle  of  the 
second  week.  The  average  duration  of  the  disease  in  these  cases  is  about 
three  weeks. 

In  thirty-six  cases  in  which  follicular  ulcers  were  found  at  autopsy, 
they  were  present  in  the  small  intestine  alone  in  but  three  cases;  in  the 
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gmall  intestine  and  in  the  colon  in  six  cases;  in  the  remaining  twenty* 
seven  they  were  present  only  in  the  colon.  When  in  the  small  intestine 
they  were  seon  only  in  the  lower  ileum.  Ulceration  wris  seen  a  few  times 
in  one  or  two  of  the  nodules  of  a  Peyor's  patch.  Ulceration  of  the  large 
intestine  involved  the  whole  colon  in  about  half  the  cases;  while  in  the 
remainder  the  process  wjis  limited  to  its  lower  portion.  The  deejvest  and 
also  the  largest  ulcers  were  usually  in  the  descending  colon  and  sigmoid 
flexure. 

In  the  early  stage  tliese  ulcers  appear  as  tiny  excavations  at  the  summit 
of  the  prominent  lymph  nodules.  Later,  the  whole  nodule  may  be  de- 
stroyed, and  a  small  round  nicer  is  formed  from  one  twelfth  to  one  fourth 
of  an  inch  in  dianu^ter  ( l*hiie  IX),  These  are  quite  deep  and  have  over- 
hanglDg  edges;  when  closely  set  they  give  the  intestine  a  sieve- like  ap- 


K-*^:^J^^^ 
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Fio.  67. — LyiJiph  notlule  of  the  colon  in  the  early  stage  of  alcentioQ — FoUieuIar  ulcer. 

The  nodule,  F^  i*  mueh  eolu-fed^  aod  U  breaktni^  <lowo  and  difwhaiymu  into  the  inteetisi^ 
The  other  changee  ere  not  murk^.  The  sui^terficiAl  epithelium  ii  troue:  the  Tnuco«a,  Ay  nhowi 
a  alttrht  inereaAe  of  (^Ua.  and  in  the  aubmuco«a,  C  are  nej^tK  of  eelU  about  tht^  j!i>raall  veetieli^  V^  T. 
//M/f/ry.— Delicate  child,  thtrtoen  moDthii  old;  AU^ht  diarrhcea  four  weeka;  severe  ifmptonin 
iivo  ilayR,  The  colon  waa  filled  with  ulcers  one  twelfth  of  an  ineh  in  dtimeter,  ooe  of  which 
19  (iKowu  in  the  lllutftrmtioo. 


pearance.  By  the  coalescence  of  several  of  them,  larger  nlcers  may  form 
which  are  an  inch  or  more  in  diameter.  At  the  bottom  of  these  larger 
onea  the  transverse  striie  of  the  circular  mneciilar  coat  are  often  plainly 
seen.     I  have  never  known  them  to  cause  perforation. 

Microscopical  appearances, — The  lymph  nodules  are  swollen,  principally 
from  the  accumulation  within  them  of  round  cells.  Thig  is  followed  by 
softening,  which  usually  begins  at  the  si^mmit  of  the  nodule  and  ex- 
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tends  downward;  the  reticulum  breaks  down,  and  the  cellular  contents 
escape  into  the  intestine  (Fig.  67).  Softening  may  begin  at  the  centre 
of  the  nodule,  which  ruptures  like  an  abscess.  The  destruction  of  the 
whole  nodule  leaves  a  cavity,  which  is  the  follicular  ulcer.  At  first  the 
ulcers  correspond  in  size  to  the  nodu!e,  but  inli  It  ration  of  the  adjacent 
tissue  soon  tiikes  place,  and  this  may  become  necrotic.  In  this  way 
the  nicer  extends  chiefly  in  the  submucous  coat.     The  lesion  is  never 
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Fj(j.  <ib.  -Deep  follictilar  uIclt  of  \Xi^  c.^luu. 


h  deep  ukcr  b  mhown  at  F^  a  smaUer  one  at  F*.  The  separulioD  of  (lie  inueo^a  at  H  is  iicci- 
doDtat  Ihere  is  oo  trace  of  tbe  lymph  module  from  whioli  the  laixe  ulcer  had  it»  oriKiiK  Tlio 
denlruclivG  proccsa  haa  extended  lute ruUy  in  the  nubmyco^u^  CVand  the  mueo6a.  A.  iti  fulling'  in 
U)  All  u(»  the  ttpaoe,  Jo  tti&  vicirkitv  of  the  ulcem,  the  f^ubmucosa  la  densely  in  nit  rated  with 
round  c<*)tN  L\  L'\  which  iilno  an?  Ven  in  the  Ivmpb  f*pacea  between  the  bundles  of  eireular 
iiiUACuIar  tibre*,  L\  L\  and  i?»ome  are  d-een  in  the  i>ingituJiual  mnacular  coat,  /.,  L.  Hitttory, — 
Thirteen  montlmold,  deJicate;  continuous  diarrha^iil  syniptom**  lor  three  weekn.  llleei*  found 
Uiroughotit  the  colon^  the  lAiyeat,  onu  baU'an  inch  in  diarnt^ter.  Tlit!  iltui<'tfiition  Hhows  one  of 
Ili^itDiiU  oMa  like  tho8«  in  Plate  IX. 


limited  to  the  lyniph  nodules ;  but  the  extent  of  the  other  changes  found 
depends  upon  the  severity  and  the  duration  of  the  prociiss.  In  cases 
dying  after  an  illness  of  a  week  or  ten  days,  we  usually  find  only  moder- 
ate changes  in  the  mucosa,  and  in  the  submucosa  a  sligfht  infiltration  of 
roumi  cells,  especially  about  the  small  blood-vessels  (Fig,  G7,  \\  Y), 
In  those  which  have  lasted  three  or  four  weeks  the  ulcers  are  deeper,  and 
all  (he  structures  »f  tlie  intestine  in  their  neighbourhood  are  usually 
involved  (Fig.  68).  The  mucosa  is  densely  packed  with  round  cells,  as 
are  also  all  the  tissues  in  the  vicinity  of  the  ulcers;  even  the  muscular 
coat  may  be  infiltrated.  The  ulcers,  however,  rarely  extend  deeper  than 
the  circular  layer. 

Follicular  ulceration  of  the  intestine  in  infancy,  usually  terminates 
fatally  if  the  process  is  an  extensive  one.  In  less  severe  cases,  recovery 
may  take  place,  the  ulcers  hetilin^r  by  granulation  and  cicatrizutiun  in  the 
course  of  fron»  four  to  eight  weeks. 

AcuU  mcmbranovM  ilea-coUlis. — This  is  the  most  severe  form  of  intes- 


DISEASES  OF  THE  DIGESTIVE  SYSTEM. 

tinal  inflammation  seen  among  children.  The  process  differs  quite  mate- 
rially from  that  described  as  occurring  among  adults.  In  only  one  of  my 
own  cases  was  it  associated  with  membranous  inflammation  of  any  other 
mucous  membrane^  in  that  case  with  membranous  gastritis.  The  most 
frequent  type  of  membranous  colitis  is  that  with  severe  acute  symptoms, 
both  constitutional  and  local,  with  a  duration  of  from  six  to  fourteen 
days.  •  In  young  infants  its  symptoms  and  course  are  very  irregular,  and 
it  may  be  found  at  autopsy  when  no  serious  intestinal  lesion  has  been 
suspected. 

Gross  appearances. — There  is  visible  to  the  naked  eye  usually  very  lit- 
tle pseudo-membrane  and  no  deep  sloughing.  The  lesion  affects  the 
last  two  or  three  feet  of  the  ileum  and  the  entire  colon,  sometimes  only 
the  colon.  It  is  exceedingly  rare  to  meet  with  any  marked  lesions  higher 
in  the  small  intestine.  The  most  marked  changes  are  near  the  ileo-caecal 
valve  or  in  the  sigmoid  flexure  and  the  rectum.  In  the  ileum  they  may 
be  quite  as  severe  as  in  the  colon  (Plate  X).  The  intestinal  wall  is 
firm  and  stiff,  and  is  two  or  three  times  its  normal  thickness.  It  is  not 
thrown  into  deep  folds,  as  is  the  healthy  intestine  when  empty.  It  is 
very  rare  to  find  false  membrane  that  can  be  stripped  off  in  patches  of 
any  considerable  size.  When  memhrane  exists,  the  colour  is  a  yellowish 
or  grayish  green,  and  the  surface  is  often  fissured,  giving  a  lobulated 
appearance.  In  the  parts  where  no  pseudo-membrane  can  be  seen,  the 
surface  is  usually  of  an  intense  red  colour  and  is  rough  and  granular,  in 
striking  contrast  to  the  normal  glistening  appearance.  Here  and  there 
small  extravasations  of  blood  may  be  seen.  In  the  regions  most  affected, 
the  normal  structures  of  the  mucous  membrane — ^the  villi,  Beyer's 
patches,  and  solitary  follicles — can  not  be  distinguished.  In  a  single 
instance  I  found  an  exudation  of  fibrin  on  the  peritoneal  surface  of  the 
intestine  for  a  short  distance.  Except  in  the  lower  ileum  the  small  intes- 
tine shows  no  constant  changes,  and  none  are  usually  found  in  the 
stomach. 

Microscopical  changes. — These  (Fig.  69)  are  much  more  uniform 
than  the  gross  appearances.  The  most  characteristic  feature  is  the  exu- 
dation of  fibrin,  which  forms  a  distinct  pseudo-membrane  upon  the  sur- 
face of  the  intestine;  it  may  infiltrate  the  mucosa,  and  even  the  sub- 
mucosa.  Fibrin  is  seen  under  the  microscope  in  parts  of  the  specimen, 
which  to  the  naked  eye  show  no  distinct  pseudo-membrane,  but  only  a 
granular  appearance.  In  rare  cases  a  fibrinous  exudation  may  be  foimd 
upon  the  peritoneal  covering  of  the  intestine.  The  pseudo-membrane  is 
made  up  of  a  fibrinous  network  containing  small  round  cells,  some  red 
blood-cells,  and  numerous  bacteria.  The  mucosa,  and  usually  the  sub- 
mucosa,  are  densely  infiltrated  with  small  round  cells,  which  in  places 
may  be  so  numerous  as  to  efface  the  normal  elements  of  the  intestine. 
The  tubular  follicles  are  in  some  places  quite  destroyed,  not  a  vestige  of 


PLATE    X. 


MEMBRAKf>rs   IkfU4«MATI0X  OF  TIfE   iLElTSf. 

A  tklk*n.te  child,  plevGii  months  old;  niik!  dittrrhwM  f*>r  two  wo«>kB  without  fevers 
acute  i^?vere  symptoms  for  twelve  dttvs;  temperatun?,  ItX)  to  WZTr  F, ;  green  and 
OQueous  stof^l?* ;  no  bloml. 

Tho  lesions  in  vol  red  the  last  fr>t»t  of  ilonni  and  entire  colon.  Specimen  h  from 
lower  ileum,  Hiicl  ^hows  the  ahnipt  tenniiiiition  i>f  ftie  lestou ;  the  upj^>er  part  shows 
normal  small  iiitt\*4tine:  A  is  n  Pever's  patch;  B  is  the  inflamed  part  of  the  intestine; 
It  has  a  rough  granular  nppeuranee  ajid  in  much  thiekened. 
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them  lemAining.  In  other  places  they  are  compro>?Oil  ai^l  ilUiortoJ  hj 
lae  accumulation  of  cells.  The  great  thickoninjr  of  iho  inti>tine  i<  due 
partly  u*  ihe  c^ll  infiltration,  partly  to  the  fibrinous  oMi-lati'-n.  and  I'iirily 
to  (Edema.     All  the  blood-vessels,  both  in  the  muo"-a  and  -iii'nnir'^>a,  are 


Fio.  69. — M€*mbran'-«iH  iTillsunniatli'ii  '-f  !l;c  ■■■'.■.'!. 

The  intestine  is  covered  with  a  psoiulM-momlTaiu'.  .]f.  \^l!i -li  i-  '^■■n.:-—  ■!  ■I.i'  !lv  f.f  j/nuiu 
lar  fibrin;  the  mncona,  .4,  ia  densi'ly  i>:K-ki-.l  wiili  t"UiA  i-.  ;;.-.  u:,.!  ri;.-'  *.-.'■  .;;ir  i-.I:;.-!.  ■  ).;,•..■ 
almost  disappeared,  tracer  only  hvuis  l«-ft  ut  7'  /'.  Tlii.-  -;;  riii. ■■■'-:i.  ''.  :-  _'r-:ir:y  »l  i.  i.iri«.l, 
psirtlj  from  cells,  butchietly  fff»rii  lil'rin.  %\li!ili  witli  a  l/.irl,  [...".v.r  i-  -"Ti  ♦■■  ;■-  •  .•  r\  Ai;i  n  ii, 
this  coat,  as  well  as  the  niue»>Kn.  Nt»>t>  "t\'ol!s  ari-  >ii  ii  in  ib.v  iiiu-i-ular .  -ii'-  n*  I..  /.  At  /■  ■ . 
a  Ivmph  nodule  covered  by  pM-inlo-iiHiuKniiu*.  Kut  l-n  akiiiL:  <l"wri  at  it>  <  t-nrr.-.  I".  I .  .-ni  -iiiill 
blood-vessels  with  nests  of  coIIh  aln»ut  ihoru.  ///V./. '/•//. — K'«iirtt»  ri  ruomh-^  'iM  ;  ill  iiim-  'lii\  •. : 
temperature  101*  to  105*  F.;  all  stools  i-..ntainini:  M.....I.  l,.-iMii>  i'..un.l  tlir..:i_'li'.ii;  « '-I'.n  uii<i 
in  lower  ileum.  Intestine  greatly  thioknuMl.  SiHi-itmn  is  tn-ia  u.-«iii'iiri:,' ('.imi,  wIhh- |.  .-inn 
was  especially  severe. 


gorged  with  blood,  and  nianv  small  cxlravasaiions  arc  socn.  A  nccrolli' 
process  with  the  formation  of  d^rp  ul(«»rs  I  Iiavo  nfvcr  scrn  a^^^»(•iat^•(l 
with  membranous  colitis. 

Associated  lesiutis  of  i!rn-rolltis. — Tho  most  important  one  is  bron- 
cho-pneumonia. It  is  found  in  quite  a  lar«ro  proportion  of  tliu  protracted 
cases,  and  not  infrequently  it  is  the  cause  of  dc^atli.  I  think  it  is  seldom 
due  to  an  infection  from  tlie  int(»stine,  aItliou<rli  such  a  tiling  is  possible  in 
septicaemic  cases.  It  occurs  rather  as  it  does  in  any  other  protracted 
exhaustinfi:  disease.  In  a  study  of  sixty  eas(\^,  Spie^jelbiT^  did  not  find 
bacteria  in  the  pulmonary  ea|»illari(»s,  and  he  re;,nirds  infection  through 
the  blood  as  not  yet  proved.  Pulmonary  tuln^reulosis  is  not  infrequently 
met  with  in  hospital  cases,  having  no  ndation  to  tlio  intestinal  disease. 
I  once  saw  a  pulmonary  abscess  complicating  an  attack  of  ulcerative 
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them  remaining.  In  other  places  tbey  are  compressed  and  distorted  by 
the  accumulation  of  cells.  The  great  thickening  of  the  intestine  is  due 
partly  to  the  cell  infiltration,  partly  to  the  fibrinous  exudation,  and  partly 
to  cEdema.    All  the  blood-vessels,  both  in  the  mucosa  and  submucosa,  are 


Fio.  69.— Membrttuoofl  laflammRtioii  of  tho  colon. 

The  intestine  u  covered  with  a  pMudo- membrane*  M^  which  In  crtmpoA&d  chi43ily  of  g^nuiu* 
l*f  fibrin;  the  mucoMi,  A,  U  densely  p«ckod  with  round  ecl^  ftud  the  tubuUr  tbfliele»  have 
«imo«t  dbjippenred,  tmc eA  only  being  left  at  T,  7!  The  nubmuoou,  C^  i«  greatly  thiekenisd, 
psrtlj  from  cellt^,  but  i.-hl«tiy  from  fibrin^  which  with  a  hijjrb  power  fai  seen  to  be  e^'enwhure  In 
thl»  GOtit,  BS  w«tl  a»  tli<j  iTiucoi^  NeKt»  of  ceU«  &n>  t««i^n  in  Uio  muMSuhir  coats  alt  L^  £.  At  /"til 
A  tympb  nodule  covered  by  pAeudo-mombrBUef  but  breaking  down  it  ita  oentre.  l\  T,  are  small 
blood- veeaob  with  nent^  of  coUb  about  thorn.  IIist4>rv, — Fourtcun  raonthi  old;  III  nin*i  day»; 
tomp«rature  101*  to  105*  F. ;  all  stools  containing  blooii.  LeHionfl  found  thronifhout  colon  and 
in  lower  ileom.  tntcfttuie  greatly  thickcowl,  Speciwcn  1«  from  ii*e«oding  tK>lon,  where  lumion 
waa  espeoially  ftovore* 


gorged  with  blood,  and  many  small  extravasations  are  seen.  A  necrotic 
process  with  the  formation  of  deep  ulcers  I  have  never  seen  associated 
with  membranous  colitis. 

Associated  lesions  of  ileo-colitis. — The  most  important  one  is  bron- 
cho-pneumonia. It  is  found  in  quite  a  large  proportion  of  the  protracted 
cases,  and  not  infrequently  it  is  the  cause  of  death.  I  think  it  is  seldom 
due  to  an  infection  from  the  intestine,  although  such  a  thing  is  possible  in 
septicemic  eases.  It  occurs  rather  as  it  does  in  any  other  protracted 
exhausting  dij^ease.  In  a  study  of  sixty  cases,  Spiegel  berg  did  not  find 
bacteria  in  the  pulmonary  capillaries,  and  he  regards  infection  through 
the  blood  as  not  yet  proved.  Pulmonary  tuberculosis  is  not  infrequently 
met  with  in  hospital  cases,  having  no  relation  to  the  intestinal  disease. 
I  once  saw  a  pulmonary  abscess  complicating  an  attack  of  ulcerative 
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colitis;  it  was  at  the  apex,  and  was  not  associated  with  suppuration 
elsewhere.  Peritonitis  is  infrequent.  1  have  met  with  it  but  once  or 
twice,  and  ihen  it  was  Irjcalized  and  of  the  plastic  variety.  loflaiinrm- 
ttons  of  tlie  uthcr  siirous  lueoihraue^ — ^pleuriBy,  pericarditis,  and  men  in- 
gitis — are  all  very  rare. 

The  renal  lesions  of  ileo-colitis  have  been  the  subject  of  consideTablo 
discussion,*  some  observers  holding  that  nephritis  is  a  frequent  compli- 
cation of  the  severer  forms  of  diarrhiea,  while  others  have  held  it  to  be 
rare.  The  lesions  I  have  usually  found  in  my  own  cases  coincide  with 
those  described  by  others,  and  consist  in  marked  degeneration  of  the 
epithelium  of  the  tubes  with  but  few  glomerular  or  interstitial  changes. 
In  three  or  four  instances  only  have  I  found  well-marked  lesions  of  acute 
diffuse  nephritis  at  autopsy,  or  seen  its  symptoms  clinically.  I  believe 
it  to  be  a  very  infrequent  though  sometimes  a  most  serious  complica- 
tion. The  lesions  mentioned  as  usually  present  are  properly  classed 
as  acute  degeneration  rather  than  as  inflammation  of  the  kidney.  Its 
causes  are  chiefly  the  irritation  of  toxins,  intensified  no  doubt  by  the 
concentration  of  the  urine.  Degenerative  changes  may  be  found  also 
in  the  heart  muscle,  the  liver,  spleen,  and  even  in  the  central  nervous 
system. 

Considerable  attention  has  been  given  lately  to  a  study  of  the  blood 
in  intestinal  inflammations,  to  determiiie  how  frequently  and  in  what 
circumstances  a  general  blood  infection  (septicaemia)  from  the  intestines 
oceyrs.  In  the  great  majority  of  the  eases  studied  under  proper  pre- 
cautions the  blood  is  sterile.  It  is  most  likely  to  become  infected  when 
there  are  serious  ulcerative  lesions ;  but  even  these  may  exist  for  a  long 
time  without  producing  such  a  result.  It  is  not  probable  that  the  bac- 
teria in  the  blootl  are  an  important  factor  in  producing  lesions  in  other 
organs, 

SymptomB. — (1)  Catarrhal  rases  of  moderate  severity, — The  onset  U 
usually  suddt^*n,  often  with  vomiling,  and  for  twelve,  sometimes  twenty- 
four  hourii  the  symptoms  may  be  those  of  acute  indigestion:  vomiting, 
pain,  fever,  and  fre<juent,  thin,  grf?en  or  yellow  stools,  which  are  partly 
fapcal  and  contain  umligestcd  food.  Later  the  discharges  contain  bli^od 
and  mucus,  are  often  preceded  by  pain  and  accompanie<l  by  tenesmus. 
The  stools  are  very  frequent,  often  every  half  hour  and  proportionately 
small,  sometimes  less  than  a  tablespoon ful  lieing  found  upon  the  nap- 
kin after  severe  straining  efforts.  The  mucus  may  be  clear  and  jelly- 
like»  or  it  may  l>e  mixed  wnth  fa?cal  matter.  Blood  is  seen  in  some  cases 
in  almost  every  stool,  but  rarely  in  clots,  usually  streaking  the  mucus. 
These  stools  are  almost  wlourless.     After  two  or  three  tlays  the  blood 
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usually  disappears,  or  is  seen  only  as  traces  in  an  occasional  stool;  but          ^H 
mucus  is  still  present  in  large  quantities.    The  colour  of  the  discharges          ^H 
now  becomes  dark  brown  or  brownish-green.    Prolapsus  ani  is  frequent,          ^H 
and  may  occur  with  nearly  every  stool.    Abdominal  pain  is  present,  and          ^H 
id  often  quite  intense  just  before  the  stool;  and  frequently  there  is  ten-          ^H 
demess  along  the  colon.     For  the  first  twenty-four  hours  the  tempera-          ^H 
lure  is  usually  high^  from  102''  to  lUl""  F.    During  the  greater  part  of  the          ^H 
attack  it  ranges  from  99**  to  102**  F.    There  is  considerable  prostration;          ^H 
the  loss  in  weight  is  usually  marked  and  continuous;  appetite  is  lost;          ^^M 
the  tongue  is  coated  and  the  general  appearance  of  the  children  indi-          ^^M 
cates  serious  illness,  although  no  really  grave  symptoms  are  present.          ^H 
Convalescence  is  always  slow,  and  it  may  be  months  before  the  child          ^H 
regains  its  lost  weight  (Fig*  70).                                                                        ^H 

^^H             Amos.                                                    Isjmos.                                                     ISmos.               ^^| 
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^^H                                      Fio«  70. — Weight  curvo  ahowLng'  Iqas  from  Ueo-colidfi.                                           ^^| 

^^™               Well-nourwhed  infant;  attack  of  meiwlea  at  A  (fVmit'th  week),  followed  by  Uecv-oolitia,             ^^M 
W               which  tJiough  not  aevere  oonlinucd  with  exaoLTbatlotisi  durmg  September  urid  October.    At  B            ^^H 
fc                tU  »ymptx>m»  had  diaappeared  except  oeoaaiurml  mueUH  iu  th«  stoolk.    Rapid  icuprovuincut  from              ^^H 
^^K        tliia  lime,  which  waa  eootinued  during  the  winter,  the  child  btilng  scQt  to  a  warm  climate;  il             ^^H 
^^H       waa,  however,  five  and  a  half  moDthtt  before  the  weight  reached  the  normal  average  Hue.                       ^^M 

^^P           In  the  milder  cases  the  symptoms  point  to  inflammation  of  the  lower          ^H 
W           part  of  the  colon  only.     The  constitutional  symptomB  are  not  at  all          ^H 
1            marked.    The  temperature  may  not  Ix*  aliove  101°  F. ;  the  tongue  may          ^^| 
1            remain  clean  and  the  appetite  ^ood ;  the  child  may  he  bright  and  active,          ^^M 
^H      and  hardly  eeem  at  all  ill,  and  yet  have  from  aix  to  eight  small  mucous          ^H 
^^m     and  hloody  stoolB  a  day,                                                                                       ^H 
^H           The  duration  of  the  acute  symptoms  is  usually  about  a  week,  aod          ^H 
^^      yet  in  such  cases,  even  tlmugli  the  child  was  previously  in  good  condition          ^^t 
1            and  projK*rly  treated,  recovery  is  slow.    The  first  symptom  of  improve-          ^^M 
1            mtrnt  is  generally  the  disappearance  of  blood  from  the  stools,  which  at          ^H 
1            the  same  time  l^ecome  less  frequent,  and  the  pain  and  tenesmus  cease*          ^H 
^^      Gradually  the  stools  assume  more  of  a  faecal  character,  but  mucus  is  likely          ^^H 
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colitis ;  it  was  at  the  apex,  and  was  not  associated  with  suppuration 
elsewhere.  IVritomtis  is  infrequent*  I  have  met  with  it  but  once  or 
Iwiee,  and  then  it  was  l<»calized  and  of  the  plastic  i^ariety,  InHaniiiia- 
tions  of  the  other  serous  memhrane.s — pleurisy,  pericarditis,  and  menin- 
gitis— are  all  very  rare. 

The  renal  lesions  of  ileo-colitis  have  been  the  subject  of  considerable 
discussion,*  some  observers  holding  that  nejihritis  is  a  frequent  compli- 
cation of  the  severer  forms  of  diarrhtea,  while  others  have  held  it  to  be 
rare.  The  lesions  I  have  usually  found  in  my  own  cases  coincide  with 
those  described  by  others,  and  consist  in  marked  degeneration  of  the 
epithelium  of  the  tubes  with  but  few  glumerular  or  interstitial  changes. 
In  three  or  four  instances  only  have  I  found  well-marked  lesions  of  acute 
diffuse  nephritis  at  autopsy,  or  seen  its  symptoms  clinically,  I  believe 
it  to  be  a  very  infrequent  tliough  sometimes  a  most  serious  complica- 
tion. The  lesions  mentioned  as  usually  present  are  properly  classed 
as  acute  degeneration  rather  than  as  inflammation  of  the  kidney.  Its 
causes  are  chiefly  the  irritation  of  toxins,  intonsitied  no  doubt  by  the 
concentration  of  the  urine.  Degenerative  changes  may  be  found  also 
in  the  heart  muscJe,  the  liver,  spleen,  and  even  in  the  central  nervous 
system. 

Considerable  attention  has  been  given  lately  to  a  study  of  the  blood 
in  intestinal  inflammations,  to  determine  how  frequently  and  in  what 
circumstances  a  general  blood  infection  (septicaemia)  from  the  intestines 
occurs.  In  the  great  majority  of  the  cases  studied  under  proper  pre- 
cautions the  blood  is  sterile.  It  is  most  likely  to  become  infected  when 
there  are  serious  ulcerative  lesions ;  hut  even  these  may  exist  for  a  long 
time  without  producing  such  a  result.  It  is  not  probable  that  the  liac- 
teria  in  the  blood  are  an  important  factor  in  producing  lesions  in  other 
organs. 

Symptoms. —  (1)  Vaiarrhal  ernes  of  modemie  severity, — The  onset  is 
usually  sudden,  often  with  vomiting,  and  for  twelve,  sometimes  tw^enty- 
four  hours  the  syiuptoms  may  l>e  those  of  acute  indigestion :  vomiting, 
pain*  fever,  and  fref|uent^  thin,  green  or  yellow  stools,  which  are  partly 
fiecal  and  contain  undigested  food.  Later  the  discharges  contain  blooil 
and  mucus,  are  often  preceded  by  pain  and  accompanied  by  tenesmus. 
The  stools  are  very  frequent,  often  exery  half  hour  and  projjortionately 
small,  sometimes  less  than  a  tablespoon ful  being  found  upon  the  nap- 
kin  after  severe  straining  efforts.  The  mucus  may  be  clear  and  jelly- 
like, or  it  may  be  mixed  with  fipcal  matter.  Blood  is  seen  in  some  cases 
in  almost  every  stool,  but  rarely  in  clots,  usually  streaking  the  mucus. 
These  stools  are  almost  tniourl ess.     After  two  or  tlireo  days  the  blood 
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usually  disappears,  or  is  seen  only  as  traces  in  an  occasional  stool ;  but          ^H 
mucus  is  still  present  in  large  quantities.    The  colour  of  the  discharges          ^H 
now  t)ecomes  dark  brown  or  brownish-green.    Prolapsus  ani  is  frequent,          ^H 
and  may  occur  with  nearly  every  stooh    Abdominal  pain  is  present,  and          ^H 
is  often  quite  intense  just  before  the  stool ;  and  frequently  there  is  ten-          ^^| 
tlemess  along  tlie  colon.     For  the  first  twenty-four  hours  the  tempera-          ^^| 
lure  is  usually  high,  from  1Q2^  to  1U4''  F,    During  the  greater  part  of  the          ^^| 
attack  it  ranges  from  99*"  to  102''  F.    There  is  considerable  prostration;          ^H 
the  loss  in  weight  is  usually  marked  and  continuous;  appetite  is  lost;          ^^| 
the  tongue  is  coated  and  the  general  appearance  of  the  children  indi-          ^^M 
cates  serious  illness,  although  no  really  grave  symptoms  are  present.          ^^| 
Convalescence  is  always  slow,  and  it  may  be  months  before  the  child          ^^| 
regains  its  lost  weight  (Fig.  70).                                                                      ^H 
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^^H                                       Fio.  70. — Weight  curve  showing  loss  fVom  ileo-colitk.                                             ^^^H 

^^^^              Well-Doariiilied  infant;  att^ick  of  rne^k^  at  A  (fortieth  wct-k),  followed  by  Ueo-eolitia,             ^^H 
W               which  thotigh  not  «evcrc  continued  with  exn^iTbAtiona  during  Sft>tcml>er  ond  October.    At  B             ^^H 
1                tU  djrniptoiiiA  hftd  diiiap[i««n>d  oxcopt  occuMional  iimetiH  in  thu  h tools.    Rapid  improvainent  frora             ^^H 
1                thin  time,  which  vi&»  conlinut'd  during  tho  wintt^r^  tiio  child  bein^  «ent  to  a  wiirni  climate;  it              ^^H 
1                Wtt,  hawever,  flvB  und  a  half  monthH  before  tlie  weight  reached  the  noniuil  average  line.                         ^^H 

^^           In  the  milder  eases  the  symptoms  point  to  inflammation  of  the  lower          ^H 
r            part  of  the  colon  only.     The  constitutional  gymptoms  are  not  at  all           ^H 
1            marked.    The  temperature  may  not  be  alxive  101"  F. ;  the  tongue  may          ^^| 
1            remain  clean  and  the  appetite  ^ood ;  the  child  may  be  bright  and  active,          ^^M 
1            and  hardly  seem  at  all  ill,  and  yet  have  from  six  to  eight  email  mucous          ^H 
^^_      and  Moody  stools  a  day.                                                                                     ^H 
^B           The  duration  of  the  acute  symptoms  is  usually  about  a  week,  and          ^H 
^^      yet  in  .^uch  ca^es,  even  though  the  child  waft  previously  in  good  condition           ^H 
1            ami  properly  treated,  recovery  is  slow.    The  first  symptom  of  improve-          ^H 
1            ment  is  generally  the  disappearance  of  blood  from  the  stools,  which  at          ^H 
1            the  same  time  become  less  frequent,  and  the  pain  and  tenesmus  cease.          ^H 
^^      Gradually  the  stools  assume  more  of  a  f^cal  character^  but  mucus  is  likely          ^H 
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to  i>€rsifit  for  two  or  three  weeks;  it  may  be  seen  in  all  stoolii,  or  only 
occasionally.  In  some  cases  both  the  mucus  and  blood  disappear  and  the 
stools,  become  thin,  brown,  or  gn^ii,  like  those  of  an  ordinar}'  diarrhoea. 
Altiiougb  the  early  stage  of  very  acute  symptoms  may  last  but  a  few 
daya^  if  there  is  a  continuance  for  three  or  four  weeks  of  the  brown, 
mucous  stools,  with  emaciation  and  slight  fever,  ulceration  is  probably 
present  This  is  likely  to  occur  if  the  child  is  in  poor  condition,  if  its 
surroundings  are  bad,  or  if  it  is  improperly  treated  at  the  outset.  Re- 
lapses are  readily  excited,  but  cases  like  the  above  are  rarely  fatal  except 
in  delicate  infants.  This  is  tiie  most  common  form  of  ileo-colitis  which 
terminates  in  recovery. 

(2)  The  severe  cafarrhal  form. — ^Thin  form  of  ileo*colitis,  like  that 
just  described,  is  usually  primary.  The  syruptoms  closely  ref^tenibie  those 
of  the  membranous  variety,  and  a  diagnosis  from  it  is  to  be  made  only 
by  the  absence  of  pseudo-membrane  from  the  stools.  The  most  rapid 
case  I  have  seen  lasted  only  three  days,  but  the  usual  durati^in  is  from 
one  to  two  weeks.  The  temperature  is  steadily  high ;  the  stools  continue 
very  frequent  and  generally  contain  blood;  there  is  great  prostration, 
dry  tongue,  sordes  on  the  lips  and  teeth^  and  prominent  nervous  symp- 
toms. Death  usually  occurs  from  exhaustion  and  profound  sepsis  while 
the  acute  symptoms  are  at  their  height.  If  the  patient  survives  this 
stage,  the  case  may  drag  on  for  four  or  five  weeks,  very  much  like  one 
of  follicular  ulceration,  and  then  terminate  in  recover}^  or  in  death  from 
slow  asthenia,  broncho-pneumonia,  or  from  an  acute  exacerbation  of 
the  intestinal  symptoms.  The  autopsy  in  such  cases  usually  reveals  the 
presence  of  superficial  ulcers.  If  rcK-overy  is  to  be  the  outc*ome,  after 
the  symptoms  have  been  nearly  stationar^^  for  a  long  time*  there  is  seen 
a  gradual  improvement  first  in  the  general  and  then  in  the  local  con- 
ditions. Convalescence  is  very  slow\  oftim  luterrupttHl  by  relapses,  and 
it  may  be  months  before  the  patient  is  t|uite  well.  In  some  cases  the 
cliild  never  regains  its  former  vigour. 

(3)  FoIUcular  ulceraiion — ulcerative  inffammaiion  of  the  hfmph 
noduh\^. — Follicular  ulceration  is  often  preceded  by  other  forms  of  intes- 
tinal disease.  It  is  not  very  frequently  met  with  in  infants  luider  six 
months  of  age.  The  great  majority  of  those  affected  are  in  poor  condi- 
tion at  the  time  of  the  attack. 

To  understand  the  symptoms  of  these  cases,  it  must  be  remembered 
that  follicular  ulceration  is  a  terminal  process  which  may  follow  acute 
gastro-enteric  intoxication.  It  nuiy  be  precedt*d  by  one  or  more  acute 
attacks,  or  by  a  protracted  subacute  attack.  (*n  account  of  the  feeble 
resistance  of  the  child  or  the  continuance  of  tlie  exciting  cause,  the 
pathological  process  gradually  extends  horn  the  epithelium  to  the  lymph 
nwlules  of  the  intestine,  chiefly  the  colon,  which,  as  already  described. 
pass  successively  through  the  stages  of  swelling,  softening,  and  ulcera- 
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tion.  The  on^et  of  the  illness  nmy  therefore  be  abrupt,  with  vom- 
iting ami  high  fever;  or  gradual^  without  vomiting  and  with  very  little 
feven  The  patient  may  be  ill  for  a  week  k'fore  the  exat-t  type  which  the 
disease  is  assuming  ean  be  positively  determined.  It  is  m>t  possible  to 
mark  the  transition  from  aente  gastro-enteric  intoxication  to  follicular 
ileo-colitis.  Usually  the  latter  may  l>e  assumed  to  exist  whenever,  after 
a  very  acute  onset,  there  Is  a  continued  temperature  above  101"  F.,  and 
when  the  stools  habitually  contain  large  quantities  of  mucus  without 
blood. 

Vomiting  is  not  a  feature  of  these  casea;  but  it  is  often  present  at  the 
onset.  Throughout  the  attack  it  is  easily  excited  by  injudicious  feeding 
or  medication.    The  temperature  is  seldom  high,  except  at  first ;  its  usual 
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Flo*  71." Temperuture  ctiftrt  of  ileo-eolitii*,  fatoil  oti  tliirty*fourtli  day.    Aulop«y  |iihow«d  follicu- 
lar ulcers  throughout  the  colon. 

range  is  from  99**  to  101"^  F. ;  toward  the  close,  even  of  fatal  cases,  it  may 
be  scarcely  above  the  normal  The  accompanying  chart  (Fig.  71)  is  a 
Tery  good  illustration  of  the  course  of  the  temperature  in  cases  begin- 
ning abruptly  and  ending  fatally. 

The  stools  are  seldom  very  frequent »  the  number  being  from  four 
to  eight  a  day.  The  most  constant  feature  is  the  presence  of  mucus, 
which  is  mixed  with  the  stools  and  usually  abundant.  Blood  is  not  gen- 
erally present,  and  a  large  amount  of  blood  is  extremely  rare.  It  was  ab- 
sent entirely  in  more  than  half  of  my  cases  in  which  the  diagnosis  was 
confirmed  by  autopsy.  A  small  quantity  of  blood  early  in  the  attack  is 
not  uncommon,  def>ending  here  upon  congestion.  Large  haemorrhages 
from  ulcers  I  have  never  seen.  The  colour  of  the  stools  is  most  fre- 
quently dark  green  or  brown.  Fluid  stools  are  seen  only  during  ex- 
acerbations. The  odour  is  usually  offensive,  particularly  in  protracted 
cases.  The  microscoj^  shows  epithelial  cells  in  great  numbers,  and  very 
often  an  abundance  of  small  round  cells,  which  may  be  looked  upon  aa 
the  most  constant  sign  of  ulceration. 

The  failure  in  nutrition  and  steady  loss  in  weight  are  very  constant  in 
tbe«ie  cases.    As  emaciation  goes  on,  the  skin  hangs  in  loose  folds  on  th^ 
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Membranous  colitis  is  also  obseure  wlien  it  affocts  young  infants. 
Every  year  a  number  of  these  cases  are  seen  at  the  Babies'  Hospital 
The  prominent  gymptoms  are:  rather  high,  continuous  temjieratiire, 
usually  ranging  between  un"  and  lUl''  F,,  but  following  no  distinct 
curve  (Fig.  73);  wasting,  which  is  not  rapid  but  progressive;  frequent 
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Fm.  73* — Ternperalure  chairt  of  menibranoiis  calids. 

Jnhni  fourteen  inantlia  old,  Bftbieti^  HoHpital.  Symptoms  for  tho  first  two  wetika  obAOure^ 
autfgtstm^  firet  pueumoQiA,  afUnrtrard  meDinjLfit'm.  Intofitmal  symptoms  tor  the  \a&t  two  weckii 
only,  never  very  frevt-re;  stook  four  to  mx  daily,  generuUy  green^  tliin^  with  rnueh  mueus  ut 
times,  ttiid  once  or  twice  tracer  of  blood*  Culture  li»ur  diiya  belbro  dc^uth  e^hoMcd  atrtptococei 
ADd  eciLon  bacilli  Autjopsy:  No  le«ion  of  importaiice  ejceept  membrimouja  eolius  involving 
entire  colon ;  a  tiligbt  euturrlitti  etiteHtia. 

stools,  uhii'h  liavo  no  constant  or  striking  eharacterislics.  They  are 
usually  thin,  yellow  or  greenish  in  colour,  often  containing  no  mucus  or 
blood.  Occasionally  for  a  day  the  stools  may  be  almost  normal  in  ap- 
pearance. In  number  they  average  five  or  six  a  dtiy,  but  often  for  days 
only  two  or  three.  Outside  of  a  hospital  where  autopsies  are  regularly 
made  these  cases  would  pass  as  excellent  examples  of  infantile  typhoid. 
In  many  cases  the  diagnosis  wavered  between  obscure  pneumonia,  tuber- 
culosis, and  typhoid,  and  was  settled  only  at  the  autopsy. 

The  duration  of  membranous  ileo-coiitis  is  usually  from  one  to  three 
weeks.  Death  takes  place  from  sepsis,  exhaustion,  or  from  complica- 
tions. It  is  probable  that  almost  every  case  of  the  severity  described  ter- 
minates fatally  when  it  occurs  in  an  infant.  In  older  children  the  prog- 
nosis is  much  better  as  to  life,  but  in  them  the  acute  attack  may  be  fol- 
lowed by  the  chronic  form  of  the  disease. 

Diagnoais.^Ileo-colitis  is  to  be  distinguished  chiefly  from  tx-phoid 
fever,  intussusception,  and  meningitis.  Typhoid  (see  chapter  on 
Typhoid)  is  distinguished  by  the  slower  Invadon,  more  constant  tem- 
perature, enlfirgement  of  the  spleen,  tynipanites,  and  most  of  all  by  the 
Widal  reaction  and  the  eruption,  The  fact  that  the  disease  is  epidemic 
18  also  to  be  considered.  Acute  colitis  should  not  be  confounded  with  in- 
tussusception;  yet  the  records  of  intussusee]ition  sltow  that  a  very  large 
proportion  of  the  cases  were  regarded  in  the  beginning  as  cases  of  dysen- 
tery. In  intussusception,  although  we  have  a  sudden  onset  with  acute 
pain,  tenesmus,  vomiting,  and  marked  prostration,  there  is  rarely  fever. 
The  later  symptoms — absolute  constipation,  tnmour,  tympanites,  rising 


ACUTE  ILEOCOLITIS. 


401 


temperature,  Btercoraceous  vomiting,  and  collapse— have  nothing  in  com- 
mon with  colitis.  The  iiiembraBous  form  may  be  confoimdetl  with  men- 
ingitis^ and  in  some  cases  a  differential  diagnosis  is  impossible  except  by 
the  course  of  the  diseaf^e.  Marked  diarrhtea,  even  though  the  stools  are 
not  characteristic,  should  always  make  one  doubt  meningitis. 

A  diagnosis  between  the  different  varieties  of  ileo-colitis  is  not 
always  possible.  Follicular  ulceration  is  distinguished  by  its  lower  tem- 
perature, rather  subacute  course,  infref|uency  of  blood  in  the  stools,  and 
by  the  fact  that  it  is  usually  preceded  by  one  or  more  attacks  of  acute 
gastro-cnteric  intoxication. 

In  the  catarrhal  form,  the  symptoms  of  an  acute  inflammation  of 
the  eo\on  are  usually  uianifest  froui  the  outset — bloody  stools,  pain* 
tenderness,  tenesmus,  and  fever.  In  the  membranous  variety  such  symp- 
toms are  sometimes  seen;^  but,  as  a  rule,  the  local  symptoms  are  less 
pronounced,  while  the  constitutional  symptoms,  especially  those  relating 
to  the  nervous  system,  arc  usually  marked.  The  course  is  usually  shorter 
and  more  intense  than  in  the  follicular  form. 

An  agglutination  reaction  of  the  B.  dtff^eniomp  with  the  serum  of 
airccted  ebildrcn  is  usually  present.  But  for  general  use  in  diagnosis 
this  ia  not  of  great  assistance.  It  is  subject  to  considerable  variation. 
Moreover,  it  is  seldom  presmt  until  the  end  of  the  first  ^vec*k  of  the 
disL'Use,  by  which  time  the  nature  of  the  attack  is  evident  by  clinical 
symptoms.  Agglutination  in  the  higher  dilutions  is  seen  only  with  the 
particular  type  of  organism  with  which  tbe  infant  is  infectL»d. 

Prognosis. — This  is  much  worse  in  infants  than  in  older  children.  It 
is  especially  bad  in  institutions,  and  is  rendered  unfavourable  by  previous 
rickets  or  malnutrition,  and  by  tbe  existence  of  any  complication,  espe- 
cially bronclio-pneumonia.  Summer  cases  are  never  out  of  danger  until 
the  end  of  the  hot  season,  on  account  of  the  great  lialulity  to  relapses. 

Prophylaxis. — What  has  \}ei}n  said  regarding  general  prophylaxis  in 
the  previous  cha|>ter,  applies  equally  well  to  cases  of  ileo-colitis. 

Special  emphasis  should  be  placed  upon  the  necessity  of  energetic 
early  treatment  of  all  the  milder  forms  of  diarrhtea,  and  particularly 
the  cases  of  acute  gastro-enterie  intoxication,  in  order  that  the  process 
may  be  arrested  before  serious  anatomical  changes  have  taken  place — a 
thing  which  h  often  possible.  Equal  stress  should  bo  laid  upon  the 
importance  of  prompt  and  radical  treatment  at  the  very  beginning  of 
the  rases  with  a  sudden  onset. 

Hygienic  Treatment. — The  general  plan  recommended  in  the  pre- 
vious chnpter  should  l>e  followeil  here.  A  change  of  air  is  desiralile  for 
most  cases  as  soon  as  tbe  aeute  inflammatory  symptoms  have  subsided. 
In  the  protracted  cases  which  drag  on  a  subacute  course,  this  change  will 
often  do  more  than  anything  else.  Plenty  of  pure  fresh  air  is  neces- 
sary in  all  cases.    The  indications  for  bathing  are  the  same  as  in  other 
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cases  of  acute  dmrrhcBa*  It  is  undesirabTe  to  crowd  tbese  patients  is 
institutiongy  as  they  always  do  better  when  separated. 

The  diet  during  the  acute  stage  should  be  the  same  as  in  cases  of 
acute  gastro-enteric  intoxication.  In  the  protracted  cases  the  diet  pre- 
sents great  difficulties,  as  the  children  have  little  or  no  appetite,  and 
soon  come  to  refuse  everything  in  the  shape  of  food  that  is  offered. 
In  infancy,  the  articles  which  are  most  to  be  depended  upon  are 
skimmed  milk  which  has  been  completely  peptonized,  animal  broths, 
and  liquid  beef  peptonoids.  In  some  eases  rice  or  barley  water  are  well 
borne;  in  others,  some  of  the  malted  foods,  although  these  often  in- 
crease  the  number  of  stools  and  have  to  be  stopped  on  that  account. 
Food  which  leaves  little  residue  should  always  be  chosen.  Infants, 
when  very  ill,  are  ranch  more  likely  to  take  too  little  than  too  much  food. 
A  careful  record  should  be  kept  of  the  amount  actually  taken  in  each 
twenty-four  hours.  When  this  is  much  below  the  requirements  of  nutri- 
tion, gavage  may  be  tried.  Sonietinies  all  food  and  stimulants  may  be 
advantageously  given  in  this  way.  In  no  case  should  food  be  given 
oftener  than  every  two  hours,  and  usually  the  interval  should  be  three 
hours,  water  and  stimulants  being  allowed  between  the  feedings.  In 
older  children  the  diet  during  the  acute  stage  should  be  nmch  the  same 
as  in  infants.  At  a  later  period,  raw  beef,  kumyss,  or  matzoon  will  be 
found  useful,  and  during  convalescence,  eggs,  boiled  milk,  or  milk  gruels 
made  with  rice  or  barley.  Special  care  should  be  given  to  the  diet  for 
a  long  time.  For  months  after  an  acute  attack  the  intestines  are  very 
easily  deranged.  Relapses  are  excited  by  changes  in  the  temperature, 
by  great  fatigue  or  exhaustion,  but  most  of  all  by  improper  feeding. 
Especially  in  older  children  should  such  articles  be  avoided  as  oatmeal, 
potatoes,  com,  tomatoes^  and  all  fruits.  I  have  seen  a  single  peach  given 
to  a  child  two  years  old,  excite  a  dangerous  relapse,  and  a  few  raisins 
a  fatal  one. 

Medicinal  and  Mechanical  Treatment.^ — Cases,  the  early  stage  of 
which  is  markt'd  bv  vomiting  and  thin  diarrhteal  stools,  are  to  be  managed 
at  the  outset  according  to  the  plan  outlined  in  the  previous  chapter — viz., 
free  purgation,  irrigation  of  the  colon,  and  stopping  all  food.  Wlien 
the  symptoms  of  acute  inflammation  are  evident  from  the  outset,  as 
shown  by  the  frequent  bloody  and  nmeous  stools  with  tenesmus  and 
pain,  the  measurcK  to  be  depended  upon  are  castor  oil  or  saline  cathar- 
tics and  irrigation  of  the  colon,  and  later  opium  and  bismuth  by  the 
mouth.  Castor  oil  should  be  administered  in  a  full  dose  at  the  out-, 
set — one  drachm  at  six  months,  two  drachms  at  one  year,  and  half  an 
ounce  at  four  years.  lU  primary  effect  is  to  clear  the  intestines,  and 
its  secondary  effect  is  soothing.  The  salines  may  be  used  as  descril>ed 
in  the  previous  chapter.  If  the  stomach  is  at  all  irritable,  calomel, 
one-fourth  grain  every  hour  for  five  or  six  doses,  may  be  subsitituted. 
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Opium  h  xi^xmWy  requirofl  on  account  of  the  pain  and  tenesmus.  The 
tlose  sliould  he  reyulatwl  by  the  seventy  of  these  syioptoiiirt  and  hy 
tlie  frequency  of  the  stools.  The  doodorizetl  tincture  and  paregoric  are, 
I  think,  ]>rcferahle  to  other  preparations. 

Kejreated  snmll  doses  are  k'tter  than  a  single  large  dose.  It  is  very 
important  that  opium  shouhi  be  withhehl  for  at  least  twelve  hours  after 
the  initial  purgative.  As  the  pathologieal  process  is  principally  in  the 
colon,  and  most  severe  in  the  hmer  half  of  the  colon,  it  can  often  he 
much  more  etfeetively  treated  by  injcMi-tions  tlian  by  drugs  given  hy  the 
mouth.  Irrigation  of  the  colon  is  one  of  our  most  valuable  means  of 
treatment  in  these  eases.  For  general  puri>o.ses  a  saline  solution  at 
100'*  to  104*'  F.  shouUl  be  employed.  One  or  two  quarts  should  he  given 
at  one  timej  it  should  he  injected  high  into  the  colon  through  a  long 
rectal  tube,  and  early  in  the  disease  repeated  at  least  twice  a  day.  When 
the  tenesmus  is  \ery  great  and  blood  abundant,  small  injections  of  either 
hot  water  (100"*  to  110°  F.)  or  ice  water  may  be  used,  and  later  astrin- 
gent injections. 

The  !nost  useful  astringents  are  tannic  acid  and  supra-renal  extract ; 
of  the  former  one  drachm,  and  of  the  latter  two  drachms,  may  be  added 
to  a  pint  of  hot  water.  Whether  injections  are  to  be  used  continuously 
or  not  will  depend  tinieh  upon  the  patient. 

If  they  are  well  borne,  they  may  be  given  once  or  twice  a  day  during 
the  attack;  but  if  at  every  attempt  to  give  them  the  child  struggles, 
screams,  and  resists,  they  may  do  more  harm  than  gtnul.  Complete 
rest  is  a  very  important  part  of  I  he  treatment. 

B'or  cases  not  influenced  by  the  measures  mentionedj  or  those  not 
seen  at  the  outset,  bismutli  should  be  tried,  but  it  is  of  no  use  whatever 
unless  large  doses  are  aduiinistered.  One  or  two  drachms  of  the  sub- 
nUratt;  should  be  given  in  twenty-four  hours  to  a  child  two  years  old,  and 
pmportionate  doses  to  older  children.  This  shoidd  be  susi>ended  in 
mui-^lage.  Tenesmus  and  pain  are  sometimes  relievetl  by  the  injection 
of  three  or  four  ounces  of  a  starch  solution  to  w!iich  from  five  to  ten 
drops  of  laudanum  are  added.  Severe  tenesmus,  when  not  controlled 
thus,  and  when  associated  with  prolapsus  ani,  is  sometimes  immediately 
relieved  by  a  suppository  containing  cocaine.  Not  more  than  one- fourth 
grain  should  lie  used  for  a  child  of  tliree  years. 

Although  a  serum  has  been  prodncetl  which  protects  animals  against 
inoculation  with  the  B.  difsenienct.  its  use  in  the  treatment  of  the 
various  forms  of  iJeo-colitis  in  children  has  not  been  followed  by  any  very 
striking  benefit. 

Stimulants  are  needed  in  nearly  all  eases.  There  are  no  valid  ohjec- 
tions  to  their  use  even  in  the  youngest  infant.  The  feeble  digestion  and 
assimilation  of  these  patients  very  frequently  compel  us  to  use  alcohol. 
Stimulants  are  indicated  by  a  weak  pulse,  cold  extremities,  and  great 
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general  prostration,  no  matter  at  what  stage  in  the  disease  these  symp- 
toms are  seen.  Old  brandy  is  usually  to  be  preferred.  Generally  Dot 
more  than  thirty  drops  every  two  hours  are  needed  for  an  infant  one 
year  old,  but  for  short  periods  a  much  largL^r  quantity  may  be  required. 
Brandy  should  always  be  diluted  with  at  least  eight  parts  of  watt^r. 

In  eases  where  symptoms  have  lasted  two  or  three  weeks^  and  the 
active  symptoms  have  subsided,  where  the  temperature  is  scarcely  above 
100**  F.,  and  the  stools  reduced  to  four  or  live  a  day,  it  is  wise  to  stop  all 
medication  and  attend  only  to  food  and  stimulants,  with  irrigation  of  the 
colon  every  two  or  three  days.  One  is  often  surprised  at  this  stage  to  find 
that  patients  do  better  without  drugs  than  with  thenh  The  prevailing 
tendency  is  to  overdose  cases  of  this  type.  Careful  attention  to  diet, 
judicious  stimulation,  occasional  irrigation  of  the  bowel,  with  change  of 
air,  will  do  much  more  tlian  any  amount  of  medication. 

During  convalescence  general  tonics  are  required,  such  as  arsenic, 
iron,  nux  vomica,  and  wine,  Cod-hver  oil  should  be  deferred  until  the 
stomach  and  appetite  are  quite  normal  and  the  stools  free  from  mucus. 
It  should,  however,  be  continued  throughout  the  succeeding  winter 
months, 

CHRONIC  ILEO-COLITia 

The  severe  forms  of  chronic  ileo-colitis  follow  acute  ileo-colitis,  usu- 
ally the  catarrhal  or  follicular  form,  as  the  membranous  is  so  severe 
that  the  patients  rarely  survive  the  acute  stage.  There  may  be  only  a 
chronic  catarrhal  inflammation  of  the  mucous  membrane^  or  ulcers  may 
be  present. 

The  milder  forms  are  usually  the  result  of  chronic  intestinal  indi- 
gestion. 

Lenionu,— Catarrhal  form, — In  its  milder  form  it  is  quite  common, 
but  in  its  severe  form  it  is  exceedingly  rare.  There  may  be  changes  in 
a  large  part  of  the  small  intestine  and  in  the  stomach,  as  well  as  in  the 
lower  ileum  and  colon. 

The  gross  appearance  of  the  intestine  often  differs  very  little  from 
the  normal.  The  raucous  membrane  is  usually  of  a  dull  gray  or  slate 
colour.  Pigmentation  may  occur  as  striae  in  the  mucous  membrane,  but 
more  frequently  it  is  limited  to  Peyer's  patches  and  the  solitary  lymph 
nodules;  these,  as  well  as  the  mesenteric  I}Tnph  nodes,  are  generally 
swollen. 

The  microscopical  changes  are  usually  marked.  The  lesion  is  chiefly 
one  of  the  mucosa  (Fig.  ?4),  The  important  features  are  a  disappear- 
ance of  very  many  of  the  tubular  glands,  and  in  the  small  intestine  of 
the  villi  also.  There  is  a  very  marked  cell  proliferation  in  the  adenoid 
tissue  of  the  mucosa,  and  if  the  disease  has  existed  long  enough  there  may 
be  a  production  of  new  connective  tissue.    The  sohtary  lymph  nodules 
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show  usually  nothing  but  cell  hyperplasia.  The  lesions  are  not  iinifonnly 
distributed,  but  occur  in  patches  throughout  the  intestine.  When  present 
in  the  stomachy  they  are  of  the  same  kind  as  those  described  in  the  intes- 
tine, although  rarely  so  severe.  In  milder  cases  the  gross  appearances 
may  show  very  little  change  to  the  naked  eye,  except  swelling  of  the 
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Fio.  74. — Chronic  eatarrbul  inflammaticin  of  the  ileum. 


Th«  leeloDft  nffeet  the  mui;04ia,  A^  Almost  excluai  V€lv.  It  is  some  what  tbickeDed  ;  there  U 
exteDAtvG  (le«truetio£i  of  tJic  tubular  follicles,  remiiinA  bein^  »eeii  »t  3\,  Ti  tliere  ia  a  great  io* 
create  m  tliu  eelUt  utid  mmm  new  cotinec'tivti  limne  in  the  mucoea.  Largo  tiow  blood- veancli 
are  immiii  at  C  ^^^  //i^^^ry.— Deliejite  child,  thirteon  motitlifi  old  ;  dmirhoial  symptoma  for  four 
montha;  during  the  first  two  wetka  there  waa  high  fever;  lU  tkntli  woi»rli'c<l  tight  pounda» 
The  groaa  ehangeH  at  the  aut<:»p»y  wero  vorj  BligLL^    The  acetioo  m  from  the  middle  ileuniH, 

lymph  nodules.  Under  the  microscope  there  may  be  found  more  or  less 
ejctensive  cell  iniiltration  of  the  mucosa^  but  rarely  any  destructive 
changes  or  new  connective  tissue, 

Ulceraiive  form. — This  is  rather  rare,  for  the  reason  that  in  infancy 
a  very  large  proportion  of  the  cases  die  during  the  acute  stage. 

The  ulcers  are  nearly  always  of  the  follicular  variety;  occaaionally 
they  are  broad  and  shallow.  If  the  patient  dies  after  an  illness  of  from 
six  to  eight  weeks,  the  appearances  do  not  differ  essentially  from  those 
described  in  acute  cases.  If  life  is  prolonged  from  two  to  four  months, 
ulcers  are  found  in  various  stages  of  repair.  Follicular  ulcers  require 
from  one  to  three  months  for  cicatrization,  and  the  broad  superficial 
ulcers  even  a  longer  time.  It  is  very  doubtful  whether  stricture  ever 
results  from  these  ulcers  in  children.  The  mucous  membrane  shows 
almost  invariably  evidences  of  more  or  less  extensive  chronic  catarrhal 
inflammation.  Among  the  very  rare  lesions  are  cysts  of  the  colon.  Fully 
developed  cysts  I  have  seen  but  once.  The  child  had  an  attack  of  acute 
ileo-colitis,  which  became  chronic,  lasting  alwut  five  months.  He  never 
regained  his  health*  and  died  one  year  later  from  intercurrent  disease. 
In  the  descending  colon  and  rectum,  about  twenty  cysts  the  size  of  a  pea, 
and  many  smaller  ones,  were  found.  They  had  a  thin,  translucent  cover- 
ing. On  section,  a  thick,  transparent,  gelatinous  material  escaped.  They 
were  situated  in  the  suhmucosa,  and  were  undoubtedly  produced  by  the 
dilatation  of  some  of  the  tubular  glands  whose  orifices  had  been  oblit* 
era  ted 
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Assocmted  hsions, — The  important  ones  are  in  the  lungs,  the  most 
common  being  hypostatic  congestion,  subacute  or  chronic  broncho -pneu- 
monia, more  rarely  pulmonary  tuberculosis.  It  is  rare  to  find  the  lungs 
perfectly  healthy.  The  liver  is  often  found  extremely  fatty  in  eases  asso- 
ciated with  great  wasting,  but  in  no  ease  have  I  seen  hepatic  abscess. 
The  kidneys  usually  show  a  more  or  less  intense  cloudy  swelling,  and 
sometimes  there  may  be  well-marked  nepliritis.  Dropsical  effusions  into 
the  serous  cavities  arc  very  rare. 

Symptoms.^ — In  the  milder  eases  there  are  only  the  symptoms  of 
chronic  intestinal  indigestion  with  the  constant  presence  of  mucus  in  the 
stools,  usually  in  large  amount. 

The  severe  cases  are  usually  seen  in  autumn,  and  are  generally  the 
sequel  of  acute  attacks  occurring  during  the  summer. 

The  signs  of  active  inliaraniation  have  passed  away;  the  tem- 
perature is  usually  normal;  there  is  no  pain  or  tenderness.  There  is, 
however,  no  improvement  in  the  general  condition,  and  either  the  weight 
remains  stationary,  or  the  child  continues  to  lose  slowly  until  it  is  little 
more  than  a  skeleton.  The  face  is  pinched,  the  eyes  sunken,  and  the 
cheeks  hollow.  The  lips  are  pale,  often  fissured,  and  bleed  readily.  The 
fajitanel  is  depressed.  The  body  is  so  small  that  the  head  seems  much 
too  large.  The  skin  hangs  in  loose  folds  on  the  thighs.  The  mouth  is 
often  the  seat  of  thrush,  of  catarrhal,  herpetic,  or  rarely  of  ulcerative 
stomatitis.  The  tongue  may  be  heavily  coated,  but  is  more  often  dry, 
gla/.ed,  and  red. 

Although  they  seldom  cry  for  food,  as  a  rule  these  children  will  take 
nearly  everything  given  Ihem^  and  in  almost  unlimited  amount.  Not- 
withstanding that  it  is  retained,  the  more  they  are  fed  the  more  rapid 
seems  the  wasting;  Vomiting  is  not  common,  and  seldom  occurs  except 
from  overloading  the  stomach  or  during  acute  exacerbations. 

The  stools  are  rarely  frequent,  five  or  six  a  day  being  the  average; 
often  there  may  he  only  two  or  three  a  day  for  a  week  at  a  time.  They 
are  thinner  than  normal,  but  are  not  often  fluid.  They  contain  mucus 
of  a  green  or  brownish  colour,  usually  in  large  quantity ;  but  rarely  blood. 
The  stools  are  sometimes  green,  often  greenish  brown,  sometimes  a  pale 
gray.  They  are  always  large  in  proportion  to  the  amount  of  food  taken. 
Undigested  food  is  always  present  in  quantity,  and  upon  the  diet  de- 
pends very  much  the  gross  appearance  of  the  stool,  the  odour  of  which 
is  almost  always  offensive.  Pus  is  often  found  under  the  microscope, 
but  is  rarely  visible  to  the  naked  eye.  Nothnagel  and  Baginsky  have 
called  attention  to  a  form  of  stools  which  they  believe  to  be  characteristic 
of  wide-spread  inflammation  of  the  mucous  membrane  with  atxgphyujf 
tlie^tubular_g[ands :  they  are  of  nearly  normal  consistence,  homogeneous, 
dark  green  or  brown  colour,  and  usually  offensive;  they  sometimes  al- 
ternate with  stools  of  a  waterj'  character;  under  the  microscope  nuclei 
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are  found,  but  no  amchanged  epithelial  cells ;  the  food  remains  are  some- 
times unrccogjiisahle,  owing  to  decomposition* 

Prolapsus  ani  is  not  8o  frequent  as  in  the  aeute  eases;  but  when  it 
occurs  it  is  generally  more  ditlicult  to  eontroh    Flatulence  and  colic  are 
prominent  s}  inploms  in  some  eases,  but  absent  altogether  in  many  others. 
As  a  rule,  there  is  neither  abdominal  pain  nor  tenderness.    The  abdomen 
is  nsually  distended,  and  in  most  cases  the  enlargement  is  uniform,  but 
sometimes  there  is  marked  epigastric  prominence,  which  is  more  often 
from  dilatation  of  the  triinsverse  colon  than  of  the  stomach.    Although 
the  mesenteric  glands  are  enlarged,  they  can  not  be  felt  through  the 
aklominal  walls*    The  skin  is  dry  and  scaly,  and  in  the  worst  eases  fre- 
quently covered  with  small  petechia?  over  the  abdomen  and  lower  extrem- 
ities.   About  the  anus,  and  over  the  eacrum,  thighs,  genitals,  and  some- 
times feet,  there  are  excoriations,  and  not  infrequently  ulcerations.    The 
temperature  is  elevated  only  during  eiacerbations,  or  from  inflammatory 
complications.    A  subnormal  temperatiiT^  is  frequently  met  with.    1  h**ve^^^^ 
occasionally  secELiLiia'"  F.  in  tlie^rechrm.    The  nrine  often  contains  an  ^pd4^) 
excessive  amount  of  iudican.     Dropsy  is  often  present  without  albu-v^#  1   fA 
minuria.     The  weight  is  stationary,  or  steadily  falls  to  an  almost  in-^''^' 
credible  degree.    I  have  seen  one  infant  weighing  but  eight  pounds  at    M   ^3 
thirteen   months;    another,   thirteen    pounds   at   two    years    and    four 
months.    Ulcers  of  the  cornea  are  not  uncommon.     Nervous  symptoms 
are  always  present.    The  children  are  cross  and  irritable,  sleep  badly,  and 
frequently  have  a  low,  whining  cry,  which  is  continued  much  of  the  time. 
Sometimes  they  are  dull,  apathetic,  and  quite  indifferent  to  their  sur- 
roundings.   Persistent  opisthotonus  is  occasionally  seen;  and  there  may 
be  contractions  of  the  extremities,  but  rarely  general  convulsions. 

The  duration  of  the  disease  is  from  two  raontha  to  a  year.  Compara^ 
lively  few  patients  survive  more  than  four  months.  The  progress  is 
irregular,  and  marked  by  periods  of  improvement,  during  which  for  a 
time  the  patient  may  hold  his  own,  or  even  gain  in  weight.  Any  trivial 
cause  may  excite  a  relapse,  and  the  downward  progress  is  rapid.  Death 
often  occurs  during  one  of  these  exacerbations,  or  it  may  lie  due  to  bron- 
cho-pneumonia, tuberculosis,  or  slow  asthenia. 

Biag^otis, — It  is  important  to  distinguish  the  eases  with  marked 
cachexia  and  slow  convalescence,  although  ultimately  resulting  in  com- 
plete recovery,  from  those  which  present  at  a  certain  stage  almost  iden- 
tical symptoms,  and  yet  go  on  steadily  downward,  terminating  fatally. 
The  difference  in  these  cases  is  really  a  difference  in  the  character  and 
extent  of  the  lesions.  The  first  group  are  probably  cases  of  superficial 
catarrhal  inflammation,  or  of  follicular  inflammation  which  has  not  gone 
on  to  ulceration,  these  lesions  being  capable  of  repair.  The  second 
group  are  the  cases  of  ulceration*  in  which  complete  recovery  from  the 
lesions  is  impossible,  and  repair  only  partial,  if  indeed  any  occurs.  In 
28 
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distinguishiiig  betwe«:>n  those  groups  the  most  important  guide  is  the 
nature  of  the  Byoiptoms  during  the  antecedent  acute  attack.  The  longer 
t!]e  acute  symptoms  have  lasted  and  the  higher  the  temperature,  the 
greater  is  probably  the  extent  of  the  lesions,  and  the  more  severe  theii 
character. 

The  diagnosis  of  clironic  ileo-colitis  from  general  tuberculosis  is 
often  difficult.  Tuberculosis  is  more  likely  to  be  met  with  in  institutions, 
among  the  poor  of  cities,  and  in  children  previously  delicate  and  with  a 
tuberculous  family  history.  In  chronic  ileo-colitis  the  wasting  and 
anemia  follow  the  intestinal  symptoms,  and  are  usually  just  in  propor- 
tion to  their  severity.  For  the  differential  diagnosis  of  the  pulmonary 
conditions,  see  the  chapter  on  Tuberculosis,  Fever  is  rarely  absent  in 
general  tuberculosis  or  in  tuberculous  ulceration  of  the  intestine  if  ex- 
tensive, though  it  is  not  high  and  its  course  is  very  irregular.  It  is  ab- 
sent in  chronic  ileo-colitis,  except  from  complications  and  from  the 
occasional  acute  exacerbations. 

Prognosis*— The  prognosis  depends  upon  the  child's  previous  condi- 
tion, upon  the  duration  of  the  intestinal  symptoms,  upon  our  ability  to 
carry  out  proper  treatment,  upon  the  presence  of  complications;  but, 
most  of  all,  upon  the  severity  and  extent  of  the  intestinal  lesions.  The 
possibility  of  error  always  exists  in  estimating  the  gravity  of  the  lesions, 
so  that  no  ease  should  be  considered  hopeless.  The  roost  unpromising 
cases  sometimes  end  in  complete  recovery.  If,  however,  continuous 
symptoms  have  existed  for  eight  or  ten  weeks  without  any  sign  of  im- 
provement, recovery  is  extremely  doubtful  The  patient  may  linger  for 
two  or  three  months  longer,  but  usually  only  to  be  carried  off  by  the  first 
acute  disturbance  which  occurs. 

Treatment.^No  greater  mistake  is  made  than  to  give  these  children 
week  after  week  the  various  diarrhcea-mixtureSj  with  the  expectation 
that  ultimately  the  formula  which  exactly  meets  the  particular  case  will 
be  found.  Drugs  are  to  be  used  only  for  the  relief  of  special  symptoms. 
Thus  a  dose  of  opium  may  be  needed  when  the  movements  are  unusually 
frequent,  or  castor  oil,  or  calomel  occasionally  when  the  stools  are  partic- 
ularly offensive-  The  essential  and  important  part  of  the  treatment  con- 
sists in  injections,  careful  feeding,  stimulation,  and  change  of  air.  As- 
tringent enemata,  however,  are  of  some  value.  They  should  not  be  given 
continuously,  hut  from  time  to  time  should  be  omitted  for  a  week  or  two 
to  see  what  the  condition  of  the  stools  is  without  them.  I  have  seen 
several  cases  of  the  milder  variety  where  the  constant  use  of  such  injec- 
tions seemed  to  be  an  important  factor  in  keeping  up  the  production  of 
mucus.  The  colon  should  first  be  washed  with  a  large  amount  of  a  tepid 
salt  or  borax  solution,  and  then  four  or  five  ounces  of  the  astringent  solu- 
tion injected,  and  held  in  plac*e  by  compressing  the  buttocks  for  half 
an  hour. 
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Alcoholic  stiouilaritfi  miis^t  he  given  in  alniost  all  cases,  and  they  may 
be  continued  for  a  long  time  with  advantage.  Old  port  or  sherry  will 
sometimes  do  better  than  brandy  or  whisky.  The  diet  mentioned  in  the 
later  stages  of  the"  acute  casci*  should  be  conlinued.  The  predigested 
fr»ods  are  useful,  especially  completely  peptoniz*?d  milk;  also  are  lieef 
preparations  as  boviniue,  ancl  the  li<iuid  iM^if  peptonoids,  and  in  some 
cases  raw  scraped  iKHjf,  also  the  whites  of  fresh  eggs,  partially  cooked. 
Fata  and  starchy  foods  should  be  excluded  entirely  or  given  in  very  small 
quantities.  Jt  is  usually  better  in  ^xivo  the  carbohydrates  in  the  form  of 
the  nialtetl  foods.  Ivuiuyss  and  matzoon  and  hutteraiilk  are  useful. 
The  diet  must  be  dirwted  according  to  its  effect  upon  the  stools.  Much 
information  may  \ye  obtained  liy  thoroughly  washing  the  stools  and 
examining  the  residue.  Nutrition  nuiy  l>e  promoteil  by  inunctions  of 
cocoa  butter^  coddiver  oil,  or  some  other  form  of  fat. 

The  patient  should  first  be  put  in  the  best  possible  surroundings ;  in 
no  disease  is  a  change  of  air  more  to  be  desired  than  in  this.  These  cases 
are  trying  ones  to  the  physician;  for  unless  he  can  absolutely  control  the 
matter  of  diet,  it  is  almost  useless  to  attempt  to  do  anything.  Still,  by 
careful  study  of  the  individual  case  and  attention  to  minute  details,  suc- 
cess may  sometimes  be  achieved  even  when  the  outlook  seemed  at  the 
outset  the  most  hopeless.  The  danger  of  relapses  and  second  attacks 
continues  long  after  the  primary  attack  has  subsided. 

AMCEBIC  COLITIS. 

Amoebic  colitis  is  rare  in  children;  it  is  particularly  so  in  infants, 
probably  owing  to  the  fact  that  nearly  all  the  water  taken  at  this  age  is 
boiled.  Most  of  the  cases  in  children  thus  far  reported  have  been  ob- 
served in  warm  climates,  although  Amberg*  has  recorded  five  which 
occurred  in  Baltimore,  the  youngest  being  two  years  and  eight 
months  old. 

The  symptoms  in  the  few  cases  that  have  been  reported  in  children 
have  diffen?d  in  no  important  particular  from  the  disease  as  seen  in 
adults.  In  exceptional  cases  the  onset  may  be  abrupt  and  the  attack 
may  run  an  acute  course,  terminating  fatally  in  two  to  three  w^ceks. 
Such  cases  are  characterized  by  much  abdominal  pain  and  tenderness, 
frequent  mucous  and  bloody  stools  containing  amceb®,  and  some  fever, 
which,  however,  seldom  reaches  102^  F. 

More  frequently  this  acute  onset  is  followed  by  a  subacute  or  chronic 
form  of  the  disease,  or  the  disease  may  be  subacute  from  the  beginning. 
The  protracted  cases  are  the  type  of  the  disease  most  frequently  seen, 
Tliey  are  very  obstinate  to  treatment.  Periods  of  constipation  and  ap- 
parent recovery  often  alternate  with  exacerbations  in  which  the  bloody 

•See  Bulletin  of  Johns  Hopkins  Hospital,  December,  1901,  for  references  to 
literature. 
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and  mucoufl  stools  return,  with  pais,  tenesmus,  and  slight  fever.  The 
duration  may  be  from  a  few  months  to  one  or  two  years.  Death  may 
finally  occur  from  exliaustion  \rith  extreme  wasting,  or  from  some  com- 
plication, such  as  haemorrhage,  abscesses  of  the  liver  being  very  rare  in 
cliildren.  The  diagnosis  from  other  forms  of  colitis  is  made  only  by  the 
discovery  of  amteb^  in  a  freshly  voided  stool. 

The  general  treatment  is  the  same  as  for  other  forms  of  acute  or 
Buhacute  colitis.  The  special  treatment  for  the  purpose  of  destroying 
the  amoebae  is  the  use  of  injections  of  quinine  which  may  be  employed 
in  solutions  var}^ng  in  strength  from  1  to  5,000  to  1  to  250. 


AMYLOID  DEGENERATION  OF  TEE  INTESTINES. 

This  is  rarely  met  with  in  infants.  It  is  not  so  infrequent  in  older 
children,  where  it  is  associated  with  amyloid  changes  in  the  liver,  spleen, 
and  kidneys,  usually  as  a  result  of  prolonged  suppuration  in  connection 
with  bone  tuberculosis.  It  is  sometimes  met  with  in  syphilis.  The  ileum 
is  the  part  of  the  intestine  most  affected.  The  process  begins  in  the  walls 
of  the  arterioles  and  capillaries,  particularly  of  the  villi,  and  later  in- 
volves the  vessels  of  the  submucosa  ;  subsequently  the  epitheliuiii  may  be 
affected.  The  mucous  membrane  in  these  cases  is  pale,  rather  translu- 
cent. The  condition  is  recognised  by  the  application  of  the  iodine  test; 
the  affected  villi  become  of  a  brownish-red  or  mahogany  colour. 

Amyloid  degeneration  produces  no  definite  symptoms.  Diarrhoea  is 
frequent  but  by  no  means  constant.  The  ameniia  and  waxy  cachexia 
which  are  present  are  probably  dependent  much  more  upon  the  associated 
lesions  of  the  liver  and  kidneys  than  upon  the  changes  in  the  intestines. 

TUBERCULOSIS  OF  THE  INTESTINES  AND  MESENTERIC  LYMPH 
NODES  (MESENTERIC  GLANDS). 

These  two  conditions  are  usually,  but  not  invariably,  associated,  and 
may  be  conveniently  considered  together. 

Frequency. — In  one  series  of  109  autopsies  upon  tuberculous  cases 
from  my  own  hospital  records  the  intestines  were  involved  in  37  per 
cent.  In  a  second  series  of  103  autopsies  they  were  involved  in  54  per 
cent.  The  great  majority  of  the  patients  were  under  three  years  of  age. 
In  131  autopsies  upon  tuberculous  cases  published  in  the  Pendlebury 
Hospital  Reports,  the  intestines  were  involved  in  50  per  cent.  These 
patients  were  mainly  between  four  and  fourteen  years  old.  In  200  autop* 
sies  upon  tuberculous  children,  chiefly  infants,  reported  by  Miiller,  the 
intestines  were  involved  in  28  |ier  cent.  In  1,346  autopsies  collected  by 
Biedert  there  were  intestinal  lesions  in  31*6  per  cent.  These  figures 
show  that  tuberculosis  of  the  intestines  is  not  one  of  the  most  frequent 
forma  in  children^  and  that  it  is  rather  less  frequent  in  infancy  than  at 
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a  later  age.  It  is  most  eomnion  frooi  the  third  to  the  eighth  year.  The 
nieseDteric  lymph  nodes  were  tulxircuhms  in  about  50  per  cent  of  my 
own  autopsies,  and  in  59  per  cent  of  the  Pendlebury  cases  j  occurring 
tlius  in  both  series  with  slightly  greater  frequency  than  tuberculosis  of 
the  intestines. 

Etiolo^.— In  the  great  majority  of  cases  the  mesenteric  lymph  nodes 
are  infected  from  the  intestines.  It  is  possible,  but  I  believe  exceptional, 
for  the  infection  to  occur  through  the  general  circulation.  With  tuber- 
culous ulcers  of  the  intestine,  the  lymph  nodes  are,  I  think,  invariably 
found  by  inoculation  in  animals  to  be  tuberculous ;  although  they  may 
not  yet  be  caseous.  The  infection  of  the  intestinal  mucous  membrane 
is  from  bacilli  in  the  caoal.  Much  stress  has  been  laid  upon  tuberculous 
milk  as  a  means  by  which  children  are  infected.  There  is  little  patho- 
logical support  to  be  found  for  the  view  that  children  often  contract  the 
disease  in  this  way.  In  119  autopsies  upon  tuberculous  children,  chiefly 
infants,  there  was  not  found  one  in  which  the  most  advanced,  and  there- 
fore presumably  the  primar}%  lesion  was  in  the  intestines  or  stomach. 
In  127  autopsies,  also  upon  tuberculous  infants,  Northrop  found  the 
most  advanced  lesion  in  the  intestines  in  but  a  single  case.  While  in- 
fection from  milk  is  possible,  it  is  certainly  extremely  infrequent.  In 
my  own  autopsies,  intestinal  lesions  have  been  found,  with  but  one  excep- 
tion, only  in  marked  cases  of  generalized  tuberculosis.  In  not  more  tlian 
one-fourth  of  the  cases  in  which  such  lesions  were  present  were  they 
Bevere.  They  were  usually  associated  with  an  advanced  pulmonary  pro- 
cess, and  were  doubtless  due  to  swallowing  tuberculous  sputum. 

Lesioni. — 'hiiesiines. — The  usual  seat  is  the  small  intestine,  chiefly 
the  jejunum  and  lower  ileum.  With  extensive  disease  the  large  intes- 
tine  may  also  be  involved,  most  frequently  the  ca?cum,  and  exceptionally 
it  alone  may  be  affected.  Tuberculous  ulcers  may  be  found  in  the  ap- 
pendix. 

The  early  deposits  appear  as  tiny  yellow  nodules,  generally  widely 
scattered  and  affecting  Peyer's  patches.  Usually,  however,  ulcers  are 
present,  and  often  only  ulcers  are  seen.  Their  size  and  numher  vary 
greatly ;  there  may  be  only  five  or  six  tiny  ulcers,  or  there  may  be  forty 
or  fifty,  the  largest  being  two  or  three  inches  in  diameter.  They  very 
frequently  involve  Feyer  s  patches.  The  typical  tuberculous  ulcer  is  of 
irregular  shape,  with  rounded  borders  and  with  its  longest  diameter  at 
right  angles  to  the  intestinal  axis.  When  large,  it  may  nearly  encircle 
the  gut.  The  ulcers  are  excavated ;  they  have  overhanging,  infiltrated 
edges  of  a  deep  red  colour.  The  surface  is  covered  with  granulations. 
In  those  which  have  partially  healed  a  distinct  puckering  of  the  intes- 
tine occurs,  which  is  especially  noticeable  upon  the  peritoneal  surface. 
The  small  ulcers  in^'olve  the  mucosa  only;  the  larger  and  older  ones  the 
fiiibmucosa  and  the  muscular  coats,  and  not  infrequently  also  the  serous 
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coat.  Perforation  may  occur,  but  rarely  into  the  general  peritoneal  cav- 
ity, as  a  localized  plastic  inflammation  precedes  it.  There  may  be  ad- 
hesions of  iidjuceiit  intestinal  coils,  and  listulaj  may  form,  owing  to  ulcer- 
ation at  their  point  of  contact.  With  these  severe  cases  there  is  always 
aesociated  more  or  less  extensive  tnbercnlous  peritonitis,  frequently  of 
the  ulcerative  variety.  Like  other  tnlKTcnlous  processes,  the  infiltration 
and  ulceration  may  cease  at  any  stage,  and  cicatrization  follow.  If  the 
ulcers  have  been  large  ones,  there  is  always  some  narrowing  of  the  lumen 
of  the  intestine.  Stricture  rarely  rcHuIts,  because  the  patients  die  from 
the  general  disease  before  it  has  had  time  to  occur.  Monti  has  reported 
a  case  of  obstruction  at  the  ileo-csecal  valve,  due  to  an  old  tuberculous 
cicatrix^  in  an  infant  of  twenty*one  months. 

Mesenteric  h/mph  fiodes. — Usually  these  tuberculous  lymph  nodes  are 
from  half  an  inch  to  an  inch  in  diameter;  occasionally  they  may  reach 
the  size  of  a  hen's  egg.  From  a  fusion  of  several  of  them,  tumours  of 
considerable  size  may  be  formed.  I  have  seen  one  such  mass  as  large  as 
the  head  of  a  child  at  birth. 

The  process  is  the  same  as  that  which  occurs  in  other  l}Tnph  nodes  of 
the  body.  There  is  a  tuberculous  inflammation,  followed  by  caseation, 
softening,  and  abscess,  or  by  calcification.  Localized  peritonitis  is  found 
in  all  the  marked  cases ;  this  is  usually  plastic,  but  may  be  suppurative 
when  due  to  the  rupture  of  an  abscess.  Pressure  upon  the  vena  cava 
may  !ead  to  dropsy  in  the  lower  extremities,  Ollivier  has  reported  a  case 
in  which  thrombosis  of  tbc  vena  cava  occurred.  Pressure  upon  the  portal 
vein  may  lead  to  ascites  and  dilatation  of  the  superficial  abdominal  veins. 
There  may  lie  pressure  upon  the  thoracic  duct. 

Symptoms. — The  symptoms  of  intestinal  tulierculosis  are  exceedingly 
irregular.  Ulcers  are  very  frequently  found  at  autopsy  when  there  have 
been  no  marked  intestinal  symptoms;  thts  is  especially  true  of  the  small 
ulcers  usually  seen  in  infants.  On  the  other  band,  diarrhcca  is  not  un- 
common in  cases  of  advanced  general  tuberculosis  where  no  ulcers  are 
present.  It  is  the  most  frequent  symptom*  and  may  be  exceedingly  obsti- 
nate. The  stools  do  not  differ  essentially  from  those  in  chronic  ileo- 
colitis, except  in  the  occurrence  of  hemorrhages  and  in  the  presence  ol 
tubercle  bacilli.  Haemorrhages  are  not  very  frequent,  hut  they  may  be  so 
large  as  to  he  the  cause  of  death.  This  occurred  in  one  of  my  cases,  an 
infant  nine  months  old,  the  blood  coming  from  a  single  ulcer  in  the 
ileum,  naeraorrhage  is  more  common  in  older  children.  In  some  cases 
localized  abdominal  pain  or  tenderness  is  present.  In  advanced  cases 
the  symptoms  of  intestinal  ulceration  are  usually  mingled  with  those  of 
peritonitis,  and  there  are  also  present  the  enlarged  mesenteric  lymph 
nodes,  which  may  aid  in  the  diagnosis.  In  the  vast  majority  of  cases, 
these  nodes  are  recognised  only  by  deep  palpation.  The  tumours  are 
generally  felt  as  irregular  nodular  masses,  lying  close  against  the  spine, 
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not  movable,  and  sometimes  tender  od  pressure.  Other  tumours  from 
deposits  in  the  peritoDEeiam  may  be  present  anywhere  in  the  abdomen; 
they  may  be  superficial  or  deep.  The  otlxer  symptoms  are  due  to  the 
complications  already  mentioned  and  to  tuberculosis  elsewhere. 

Biagnosis, — The  only  positive  evidence  of  intestinal  tuberculosis  is 
the  discovery  of  the  bacilli  iu  the  stools.  In  the  absence  of  this  evidence, 
the  disease  is  differentiated  from  simple  ileo-colitis,  fi^rstj  by  the  signs  of 
tuberculosia  elsewhere  in  the  body^  especially  in  the  Itings^  these  being 
almost  invariably  involved;  secondly,  by  the  slow  onset  and  gradual 
development  of  the  symptoms,  while  in  chronic  ileo-coMtis  an  acute  at- 
tack has  almost  invariably  preceded*  Large  hasTuorrhages  always  suggest 
tuberculosis. 

The  large  mesenteric  glands  are  recognised  only  as  abdominal  tu- 
mours. 

Prognosit. — This  depends  altogether  upon  the  extent  of  the  tubercu- 
lous disease  elsewhere,  as  it  is  extremely  rare  for  the  intestinal  lesion  to 
be  the  cause  of  death.  Once  formed,  the  ulcers  probably  remain,  cica- 
trization being  very  rare,  and  then  only  partial. 

Treatment. — The  only  symptom  which  ordinarily  demands  treatment 
is  the  diarrhoea.  When  severe,  this  is  to  be  managed  much  as  in  cases  of 
ileo-colitis,  except  that  irrigation  of  the  colon  is,  of  course,  not  called  for. 
The  chief  reliance  must  be  upon  diet  and  internal  medication.  The 
drugs  which  are  most  useful  are  bismuth,  opium,  and  creosote,  which 
should  be  given  in  pills  coated  with  shellac. 


CHAPTER   IX. 

DISEASES  OF  THE  INTESTlNES.-^CmUinued.) 

CaRONlC  INTESTINAL  INDIGESTION. 

As  the  larger  and  more  complex  part  of  the  process  of  digestion  goea 
on  in  the  intestine,  so  intestinal  indigestion  is  a  more  common  and  more 
complicated  disturbance  than  gastric  indigestion.  In  many  cases  we  find 
the  two  associated,  but  in  perhaps  the  majority  the  symptoms  relate  en- 
tirely to  the  intestinal  process.  The  conditions  seen  in  young  infants  are 
BO  different  from  those  in  older  children  that  the  cases  may  be  best  con- 
sidered separately. 

In  Young  Infants. — The  general  causes  are  the  same  as  those  men- 
tioned in  connection  with  chronic  gastric  indigestion :  they  are  constitu- 
tional debility,  either  congenital  or  acquired,  unfavourable  surroundings, 
and  previous  attacks  of  acute  disease.  Chronic  intestinal  indigestion  ia 
especially  common  during  the  first  six  months,  and  is  seen  both  in  nurs- 


4U 


DISEASES  OP  THE  DIGESTIVE  SYSTEM. 


ing  infants  and  in  those  who  are  artificially  fed.  In  the  case  of  breast-fed 
infants,  the  mother  is  often  highly  nen'oiis,  delicate,  and  anasniic,  and 
may  be  taking  large  quantities  of  fluids  of  every  description,  for  the  pur- 
pose of  maintaining  an  abundant  flow  of  milk.  Why  it  is  that  the  milk 
causes  so  much  disturbance  can  not  always  be  discovered  even  by  the  most 
careful  analysis.  The  difficulty  seems  to  be  most  frequently  with  the 
proteids,  which  are  often  in  excess.  Sometimes,  proteids  differing  in 
character  from  those  normally  present  eeem  to  be  produced,  as  the  stools 
show  that  they  are  not  digested.  The  microscope  in  some  cases  reveals 
the  presence  of  many  colostrum  corpuscles  in  the  milk.  In  another  group 
of  cases,  where  the  condition  of  the  nurse  is  all  that  can  be  desired,  the 
trouble  is  simply  that  the  milk  is  too  rich;  it  being  then  high  both  in  fat 
and  proteids.  It  may  come,  although  rarely,  from  the  fact  that  the  child 
gets  too  much,  being  nursed  either  too  frequently  or  for  too  long  a  time. 

In  infants  who  are  being  fed  upon  cow's  milk,  the  most  common  cause 
is  that  the  proteids  are  too  high ;  this  is  usually  the  mistake  when  in- 
fants are  fed  upon  plain  milk  which  has  been  simply  diluted.  In  other 
cases  the  fat  or  sugar  may  be  excessive^  as  in  many  of  the  milk-and-cream 
mixtures  in  vogue.  Next  to  this  mistake  in  proportions,  is  that  of  over- 
feeding. Another  very  important  cause  is  the  use  of  farinaceous  foods 
too  early,  and  in  excess. 

Lesions. — Strictly  speaking,  chronic  indigestion  is  a  functional  dis- 
order without  anatomical  changes.  When  the  condition  has  lasted  for 
many  weeks  or  months,  as  often  happens,  there  may  result  a  low  grade  of 
catarrhal  inflammation  in  the  colon,  frequently  attended  by  hyperplasia 
of  the  lymph  noduk-s  of  the  mucous  memljrane,  and  sometimes  by  a 
siniihir  process  in  the  mesenteric  lympli  iifHles.  Chronic  indigestion 
may  be  the  principal  and  the  only  symptom  in  eases  of  chronic  ileo- 
colitis which  follow  acute  attacks. 

Symptoms. — Tfie  general  symptoms  are  those  of  malnutrition,  or  in 
the  more  severe  form,  those  of  marasmus.  These  have  already  been  fully 
described,  and  need  only  he  mentioned  here.  The  most  important  are 
stationary  or  falling  weight,  anemia,  poor  circulation,  often  subnormal 
temperature,  almost  constant  fretfulness  and  crying,  with  very  little 
quiet  sleep.  The  tongue  is  usually  coated  and  the  appetite  often  good, 
these  infants  taking  food  whenever  given,  and  in  an  almost  unlimited 
quantity.  There  are  few  cases  in  which  occasional  vomiting  does  not 
occur,  hut  it  is  rarely  persistent.  So  far  as  the  intestinal  condition  is 
concerned,  the  cases  may  be  divided  into  those  with  diarrhtea  and  those 
with  constipation.  It  may  happen  that  the  same  child  will  suffer  for  a 
long  time  from  diarrhcea  and  then  from  constipation,  or  the  reverse;  but 
usually  one  condition  or  the  other  is  habitual.  The  diarrhoeal  stools 
are  thin,  green,  and  almost  invariably  contain  cords,  either  in  large  lumps 
or  small,  flaky  masses.    They  vary  in  number  from  three  to  ten  in  twenty- 
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four  hours.  T!iey  are  commoDly  passed  without  pain,  although  there 
may  be  llatuleoce.  The  stools  have  usually  a  sour,  unpleasant  odour,  but 
they  are  rarely  fouL  They  may  be  irritating  to  the  skin,  and  cause 
troublesonie  excoriations  or  intertrigo.  In  some  cases  the  stools  contain 
but  little  solid  matter,  the  character  being  that  of  yellowish-green  water. 
In  most  of  the  cases,  after  the  process  has  lasted  two  or  three  weeks, 
mucus  is  present,  and  may  then  become  a  constant  feature. 

If  there  is  constipation,  the  stools  are  usually  gray  or  white;  they 
are  smooth  and  pasty  or  like  hard  balls  passed  after  much  straining,  often 
coated  with  mucus  and  sometimes  streaked  with  blood.  Often  the  bowels 
will  not  move  for  days  except  after  the  use  of  laxatives  or  enemata.  The 
latter  often  have  but  little  effect,  as  the  rectum  may  be  empty.  Con- 
stipated eases  are  especially  prone  to  suffer  much  from  flatulence  and 
colic,  the  attacks  of  which  may  be  very  severe. 

The  duration  of  these  symptoms  is  indefinite.  There  is  little  or  no 
tendency  to  spontaneous  improvement,  and  they  may  drag  on  for  several 
months  or  until  the  problem  of  diet  is  solved.  The  progress  of  these 
cases  is  marked  by  frequent  exacerbations,  during  which  there  is  vomit- 
ing, and  usually  fever.  Such  symptoms  are  generally  dependent  upon 
intestinal  toxemia.  A  low  irregular  fever  may  continue  for  days  or  even 
weeks.  Although  the  general  symptoms  of  failing  nutrition  are  present 
in  most  cases,  a  mild  degree  of  chronic  intestinal  indigestion  with  fre- 
quent loose  movements  may  sometimes  last  for  months,  during  which 
the  patients  may  gain  steadily  in  weight  and  give  every  indication  of 
being  well  nourished.  This  is  much  more  common  in  nursing  infants 
than  in  those  who  are  artificially  fed. 

BiagiiQsi9,~It  is  not  generally  difUcuIt  to  determine  that  an  infant  is 
suffering  from  chronic  intestinal  indigestion ;  but  one  should  endeavour 
to  go  further  in  his  diagnosis  and  discover  which  of  the  elements  of  the 
food  is  causing  the  chief  disturbance.  Thus,  in  an  infant  fed  on  cow's 
milk,  we  wish  to  know  whether  it  is  the  proteids,  the  fat,  or  the  sugar;  or, 
in  another  case,  whether  it  is  the  starch  of  some  proprietary  food.  Much 
valuable  information  may  be  gained  from  a  careful  history  of  what  has 
already  been  tried  in  the  ease ;  often  some  gross  error  can  be  detected  in 
the  formula  used  or  in  the  preparation  of  the  food.  Difficulty  with  the 
proteids  is  usually  shown  by  colic,  constipation  more  often  than  diarrhoea, 
and  by  curds  in  the  stools;  often  there  is  vomiting.  Difficulty  with  the 
fat  is  often  indicated  by  loose  movements,  usually  of  a  yellow  or  yellow- 
ish-green colour  and  sour  odour.  Sometimes  they  are  white,  smooth  and 
formed,  with  a  peculiarly  offensive  odour;  there  may  be  vomiting  or  the 
regurgitation  of  food  in  small  quantities.  Difficulty  with  the  sugar  is  less 
common  than  with  eitlier  the  proteids  or  the  fat,  but  there  may  be  flatu- 
lence, colic,  and  diarrha»a,  with  thin,  sour,  irritating  stools.  Difficulty 
with  the  starch  leads  to  much  flatulence  and  colic,  diarrhoea  alternating 
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with  constipation,  and  offensive  istools.  One  may  find  the  foregoing 
symptoms  in  any  combination,  for  the  trouble  Is  rarely  Limited  to  a  single 
element  in  the  fomL  If  one  is  feeding  eow's  milk,  one  should  begin  with 
what  would  be  a  proper  formula  for  a  healthy  infant  somewhat  younger, 
and  watch  the  stools  closely  i'or  two  or  three  days*  The  proportion  of 
the  offending  element  should  then  be  rwlueed  until  the  symptoms  it  is 
causing  disappear.  By  carefully  modifying  milk  in  this  way^  a  diagnosis 
of  the  type  of  disease  can  usually  be  reached. 

Prognosis, ^Tliis  depends  almost  entirely  upon  how  early  the  cases 
come  under  treatment  and  how  they  are  niauaged,.  There  is  very  little 
tendency  to  spontaneous  iiriprovement  or  recovery.  The  existence  of 
chronic  intestinal  indigestion  is  one  of  the  most  important  predisposing 
causes  of  more  serious  forms  of  mtestinul  disease. 

Treatment. — Drugs  have  no  part  in  the  treatment  of  these  cases,  ex- 
cept now  and  then  for  particular  symptoms,  such  as  diarrhtsa,  constipa- 
tion, or  colic.  These  infants  are  cured  by  proper  dietetic  au<l  hygienic 
measures,  and  by  these  alone.  The  diet  has  already  been  discussed  in  the 
chapter  on  Infimt  Feeding,  and  the  general  management,  not  less  impor- 
tant, in  the  chapter  on  Malnutrition, 

Ix  Oldkr  Children. — ^t'bronic  intestinal  indigestion  is  especially 
c<»mmon  in  chikiren  from  the  first  to  the  fifth  year.  With  the  younger 
children,  solid  food  has  generally  been  used  too  early  and  in  too  large 
quantities.  The  articles  from  which  most  tronble  is  seen  are  im|>erfectly 
cooked  cereals,  vegetables  of  all  kinds,  but  especially  potato.  Often  the 
diet  is  composed  almost  entirely  of  farinaceous  foods  and  bread.  Chil- 
dren suffering  from  rickets  are  particularly  liable  to  l>e  affected.  The 
ermditioii  is  seen  in  all  grades  of  society. 

Symptoms. — The  clinical  picture  which  these  cases  present  is  a  very 
common  one,  and  the  symptoms  are  quite  uniform.  The  patients  are 
generalJy  very  thin,  with  very  small  extremities,  a  small  amount  of  fat, 
and  a  large  protuberant  abdomen  (Fig.  75).  There  is  much  flatnlence, 
and  usually  there  is  marked  tympanites.  Such  children  are  pale,  anaemic, 
and  sallow  in  c^nnplexion;  they  have  dark  rings  under  the  eyes;  they  are 
easily  fatigued  on  slight  exertion;  they  are  very  cross,  irritable,  and 
emotional  to  an  unnatural  degree.  They  are  hard  to  amuse,  hard  to  con* 
trol,  and  altogether  exceedingly  dilllcuU  patients  to  deal  with.  Their 
growth  is  retarded  if  the  symptoms  have  laste<l  long.  They  are  much 
below  the  average  in  height  and  weight,  but  mentally  often  quite  pre- 
cocious. The  sleep  is  always  unnatural  and  distiirl>e<l ;  and  at  night  they 
toss  about  their  cribs,  waking  fre<|uently,  crying  out  and  often  grinding 
their  teeth,  this  sometimes  leading  to  the  diagnosis  of  intestinal  worms. 
They  perspire  very  readily,  and  suffer  from  cold  extremities* 

The  bowels  are  usually  constipated,  the  stools  being  of  a  light  gray 
colour  or  perfectly  white.    They  are  always  formed  and  generally  lumpy. 
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The  odour  from  the  discharges  is  usually  extremely  fouL  In  other  cases 
there  is  chronic  diarrhica.  The  stools  are  not  very  frequent^  rarely  ex- 
ceeding four  or  five  a  day,  but  they  are  large,  thin,  gray,  green,  or  brown 
in  colour,  often  frothy,  sometimes  offensive,  and  always  contain  undi* 
gcsted  food,  Tliey  are  often  excited  by  the  taking  of  food.  From  time 
to  time,  in  many  patients,  large  quantities  of  mucuB  are  passed  from  the 
intestine;  in  some  cases  this  comes  to  be 
a  amstant  feature  of  the  disease.  It  re- 
sults from  an  intestina!  catarrh,  which  has 
been  set  up  by  the  irritation  from  the  hard 
fjecal  massei?  or  from  the  chronic  func- 
tional derangement.  Large  quantities  of 
gas  are  expelled  per  anum.  Pain  is  not 
a  very  common  symptom  in  most  cases. 
Tlie  appetite  is  capricious  and  usually 
poor,  though  some  patients  will  cat  every- 
thing offere<i.  The  tongue  may  be  coated ; 
hut  unless  the  stomach  is  also  affected  it 
is  usually  clean  and  the  breath  is  not  of- 
fensive. 

The  nervous  symptoms  which  these  pa- 
tients present  are  exceedingly  varied,  and 
often  of  the  most  puzzling  character.  In 
many  case^  they  are  so  severe  and  so 
persistent  as  to  lead  to  the  diagnosis  of 
organic  disease  of  the  brain.  In  addi- 
tion to  the  condition  of  general  nervous 
irritability,  there  may  be  opisthotonus^ 
tetany,  fainting  attacks  resembling  some- 
what the  seizures  of  petit  mal,  exagger- 
ated reflexes,  attacks  of  dulness  or  some- 
times stupor,  with  retracted  aklomen, 
irregular  pulse  and  respiration,  and  other  symptoms  strongly  suggestive 
of  tuberculous  meningitis.  Convulsions  are  not  very  uncommon.  They 
are  usually  accompanied  by  fever,  and  may  be  repeated  at  intervals  of 
a  few^  minute^?.  Headache  and  frerjiient  attacks  of  vomiting  which  are 
perhaps  to  be  interpreted  as  instances  of  migraine,  are  occasionally  seen. 
In  fact,  tliere  is  almost  no  end  to  the  complexity  of  these  cases  and 
tJie  combinations  of  nervous  symptoms  which  they  may  present.  Most 
of  these  are  toxic  in  their  origin.  The  skin  shows  frequently  eruptions 
of  er}"thema  or  of  urticaria. 

Slight  fever,  also  of  toxic  origin,  is  sometimes  present  for  many 
weeks>  the  temperature  usually  varying  between  99**  and  lOO-S*  F, 
Sometimes  for  several  days  it  may  W  normal,  and  occasionally  may  rise 
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to  102°  or  lOS*'  F.  during  a  flight  exaci^rbwtioii  in  tliG  syinptonis.  The 
urine  of  most  of  these  patients  contains  a  great  excess  of  indican;  the 
amount  present  indicates  very  accurately  the  degree  of  intestinal  putre- 
faetion  present,  and  often  fluctuates  regularly  with  the  nervou.s  symp- 
toms. 

Intercurrent  attacks  of  acute  indigestion,  with  diarHiLva  and  vomit- 
ing, are  common  and  quite  easily  excited.  The  course  and  duration  of 
these  symptoms  are  indefinite.  In  the  most  severe  forms,  if  untreated, 
the  patients  gradually  waste  until  they  die  from  exhaustion,  or  fall  easy 
victims  of  any  acute  disease  which  they  may  happen  to  contract.  There 
is  but  little  tendency  to  spontaneous  recovery. 

Prognosis.— This  depends  upon  the  duration  of  the  symptoms^  the 
general  eondition  of  the  patient  at  the  time  treatment  is  begun,  and  upon 
how  thoroughly  it  can  be  carried  out.  The  symptoms,  in  the  great 
majority  of  cases,  have  existed  for  several  months  at  the  time  the  case 
comes  under  observation.  Generally,  the  greater  the  mistakes  in  feeding 
have  been,  and  the  greater  the  violation  of  hygienic  and  dietetic  rules, 
the  better  the  prognosis,  A  child  who  has  developed  chronic  intestinal 
indigestion  of  a  severe  type,  in  spite  of  the  fact  that  the  hygienic  sur- 
roundings were  good,  and  where  the  dietetic  errors  were  not  flagrant,  is 
not  nearly  so  hopeful  a  subject  for  treatment  as  one  whose  hygienic  sur- 
roundings have  been  poor  and  w^hose  diet  has  been  especially  bad.  In 
cases  like  the  latter,  a  removal  of  the  causes  and  tlie  institution  of  proper 
methods  of  treatment  almost  invariably  result  in  immediate  and  striking 
improvement,  unless  the  general  vitality  of  the  patient  has  been  reduced 
to  a  very  low  point.  In  the  other  cases,  where  the  mistakes  have  been 
less  marked,  and  the  condition  is  due  more  to  constitutional  than  to  local 
causes,  the  improvement  is  slower  and  less  striking.  Thus,  as  a  rule, 
hospital  patients  improve  more  rapidly  than  those  seen  in  private  prac- 
tice, lx*cause  their  previous  treatment  has  been  so  much  worse. 

Treatment. — In  no  class  of  cases  that  the  physician  is  called  upon  to 
treat  are  results  more  satisfactory  than  in  many  of  those  of  chronic  intes- 
tinal indigestion,  where  the  intelligent  co-operation  of  the  parents  or  a 
trained  nurse  can  be  secured.  If  the  parents  themselves  are  lax  in  disci- 
pline, and  are  unable  to  control  the  child,  an  efficient  trained  nurse  should 
be  secured,  into  whose  hands  the  exclusive  management  of  the  child 
should  be  jilaeed.  The  essential  part  of  the  treatment  is  diet  and  gen- 
eral management.  In  the  second  and  third  years  the  most  important 
thing  is  to  stop  all  starchy  food  for  a  considerable  time,  and  put  the 
patient  upon  an  exclusive  diet  of  rare  beef  or  Ijcef  juice  and  milk.  The 
milk  for  many  of  the  patients  must  be  peptonized,  as  the  casein  of  cow's 
milk  is  often  very  difficult  of  digestion  even  for  children  three  years  old. 
By  some  the  fat  also  can  not  be  digesteil,  and  skimmed  milk  should  then 
be  used ;  in  very  obstinate  eases  it  should  be  peptonized  for  tw^o  hours ; 


CHRONIC  INTESTIKAL  INDIGESTION. 


419 


I 


in  the  majority  of  cases,  however,  it  is  sufficient  to  peptonize  it  from  fif- 
teen to  twenty  minutes.  After  a  few  weeks  eome  carbohydrates  may  be 
added,  preferaljly  in  the  form  of  one  of  the  malted  foods,  which  may  be 
continued  until  the  child  can  digest  some  form  of  starch.  The  number 
of  feedings  should  not  be  more  than  four  a  day  during  the  second  year, 
and  three  or  four  a  day  for  children  during  the  third  and  fourth  years. 
These  should  always  be  at  regular  intervals,  and  nothing  w^iatever  given 
between  meals.  The  meat  should  he  rare  scraped  beefsteak  or  mutton; 
from  one  to  three  tables poonfuls  may  be  allowed  once  a  day.  The  juioe 
of  fresh  fruit,  especially  oranges,  may  after  a  time  be  given  once  a  day, 
one  hour  before  meals.  Kumyss  and  matzoon  are  often  of  very  great 
value  in  children  who  arc  not  fond  of  milk,  or  who  become  tired  of  the 
diet  Although  at  first  they  are  taken  with  difficulty,  in  many  cases  a 
fondness  for  them  is  very  soon  acquired. 

After  improvement  has  been  going  on  for  two  months,  bread  may  be 
added,  at  first  in  siuall  quantities  and  once  a  day.  This  should  preferably 
be  stale  bread,  cut  thin  and  dried  in  the  oven  until  it  is  crisp,  and  given 
without  butter.  Tw^o  or  three  times  a  week  raw  oysters  may  be  tried. 
Mutton,  chicken,  or  beef  broth,  without  vegetables,  may  be  given  occa- 
sionally in  the  place  of  one  of  the  milk  feedings.  After  this  diet  has  been 
kept  up  for  three  or  four  months,  if  improvement  continues,  one  of  the 
green  vegetables  may  be  added  onee  a  day,  preferably  either  spinach, 
stewed  celery,  or  asparagus.  After  two  or  three  months  more  of  contin- 
ued improvement,  thoroughly  c^ioked  rice  or  macaroni  may  be  given  twice 
a  week.  With  those  artietes  of  diet  one  can  get  along  very  comfortably 
for  a  year,  and  no  larger  variety  should  be  given  until  all  the  symptoms 
have  disappeared.  When  starchy  food  is  first  allowed,  it  should  be 
only  in  small  quantities,  and  usually  with  some  preparation  of  diastase. 
Potato  and  oatmeal  should  be  forbidden  for  a  long  time. 

Intestinal  irrigation  is  useful  in  some  cases  in  which  there  is  much 
mucus  passed.  But  it  should  not  be  forgotten  that  continued  irrigation 
often  keeps  up  the  production  of  mucus.  Astringents  should  not  be  used, 
but  only  a  warm  saline  solution,  and  this  not  regularly.  It  should  be 
omitt<:'d  from  time  to  time  to  see  whether  the  discharge  of  mucus  is  not 
less  without  it.     It  is  of  most  vahie  during  exacerbations. 

The  constipation  can  sometimes  be  control k^d  by  the  diet.  Calomel 
frequently  seems  to  exert  a  very  marked  influence,  even  when  the  con- 
8ti)>ation  is  not  severe.  It  is  often  wise  to  administer  a  full  dose  every 
five  or  six  days.  In  some  patients  castor  oil  acts  more  satisfactorily. 
It  is  sometimes  objectionable,  how*^ver,  from  its  tendency  to  aggravate 
lie  constipation.  As  laxatives  in  this  condition  I  have  found  the  great- 
Bt  satisfaction  from  the  use  of  preparations  of  cascara  and  the  com- 
"pound  licorice  powder.     Abdominal  massage  is  also  useful. 

Drugs  directed  against  the  process  of  putrefaction  are  extremely  un- 
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satisfactory  even  in  older  children,  but  fiometimes  diminution  in  the 
amount  of  flatulence  follows  the  use  of  subgallate  of  bismuth,  carbonate 
of  creosotej  salol,  or  salicylate  of  soda*  General  tonics  are  required, 
and  may  add  materially  to  the  improvement  of  the  patients.  Altogether 
the  best  one  is  nux  vomica.  It  may  be  given  in  combination  with  the 
bitter  wine  of  iron  just  before  meals  three  times  a  day.  This  increases 
the  appetite  and  acts  favourably  upon  the  constipation.  Cod-liver  oil, 
particularly  in  the  early  stage,  is  badly  borne.  It  should  Ix*  withheld 
in  all  cases  until  very  marked  improvement  in  the  condition  of  the 
digestion  is  assured. 

Relapses  are  easily  excited  by  indiscretion  in  diet,  and  parents  should 
be  impressed  at  tlie  very  beginDing  with  the  necessity  of  adhering  rigidly 
to  the  diet  prescribed,  fur  a  long  i>eriod.  It  very  often  happens  that  the 
improvement  which  is  seen  after  one  or  two  months  of  careful  treatment 
is  so  marked  as  to  lead  the  parents  to  the  belief  that  a  cure  has  been  ac- 
ooinplished,  so  that  they  relax  their  vigilance  and  allow  improper  articles 
of  food  which  are  almost  certain  to  induce  a  relapse.  If  the  case  is  an 
aggravated  one,  and  the  symptoms  of  long  standing,  it  is  wise  to  tell 
parents  at  the  outset  that  a  yearns  treatment  is  the  minimum  in  which 
anything  permanent  can  he  accomplished. 

The  general  treatment  of  the  patient  must  not  be  overlooked.  Proper 
clothing,  regular  exercise  in  the  open  air,  cool  sleeping  rooms,  massage, 
sponging  every  morning  with  cold  water,  are  all  of  very  great  importance, 
and  contribute  almost  as  much  to  the  results  obtained  as  the  special 
measures  adopted.     (See  chapter  on  Malnutrition.) 

The  improvement  in  the  nervous  symptoms  of  the  patient  is  one  of 
the  first  things  noticed,  and  is  often  marked  in  a  few  days  after  the 
beginning  of  treatment.  From  an  irritable,  fretful,  peevish  child  the 
patient  is  sometimes  totally  changed  in  disposition  in  a  few  weeks,  eo 
aa  to  become  quiet,  affectionate,  docile,  and  playful. 


INTESTINAL  COLIC. 

The  term  colic  is  applied  to  any  severe  paroxysmal  pain  occurring  in 
the  intestines.  It  may  be  due  to  many  causes.  The  colic  of  lead  and 
arsenic  poisoning  are  both  very  rare  in  children;  but  colicky  pains  are 
present  in  appendicitis,  intussusception,  ileo-colitis,  and,  in  fact,  in  all 
the  severe  forms  of  intestinal  inflammation.  Colic  may  be  due  to  swal- 
lowing  certain  substances,  especially  foreign  bodies  and  the  seeds  of 
fruits;  and  in  rare  cases  it  may  be  excited  by  the  presence  of  round- 
worms when  they  are  numerous.  In  all  the  conditions  mentioned,  colic 
is  only  one  of  the  svmptoms,  although  it  may  be  a  very  prominent  one. 

The  special  and  peculiar  colic  of  infancy  is  that  which  is  associated 
with  flatulence,  and  is  due  to  indigestion.    Here  it  is  a  symptom  only, 
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but  may  be  a  most  troublesome  one.  This  form  of  colic  belongs  essen- 
tially to  tbe  first  six  months  of  life,  and  is  more  frequent  during  the  first 
three  niuiitbs.  It  may  l>e  seen  ni  any  time  when  digestion  is  very  feeble. 
Many  young  infants  suifer  from  colic  a  large  part  of  the  time;  others 
have  only  occasional  attacks,  which  are  often  repeated  at  a  certain  time 
in  tbe  day,  usually  toward  evening. 

The  flatulence  to  which  the  colic  is  usually  due  may  be  from  decom- 
position in  the  food  or  intestinal  secretions,  or  in  both.  It  is  seen  quite 
as  often  in  nursing  infants  as  in  those  who  are  artificially  fed.  Any  of 
the  elements  of  the  milk  may  he  a  cause  of  colic,  but  in  fully  four-fifths 
of  the  cases  it  is  the  proteids.  The  colic  of  nursing  infants  is  nearly  al- 
ways due  to  the  fact  that  the  milk  is  excessive  in  proteids,  or  else  that 
these  are  digested  with  s|x.'cia!  difficulty.  If  cow's  milk  is  the  food,  it  is 
the  proteids  which  are  usually  at  fault.  It  is  rare  thnt  the  quantity  of 
sugar  present  in  cow's  milk  is  suilieicnt  to  be  a  cause  of  colic;  but  this 
may  happen  when  sugar  has  lK*en  added,  more  frequently  with  cane 
sugar  than  with  milk  sugar.  It  is  extremely  rare  for  the  fat  to  be  a 
cause  of  colic.  In  infants  whose  food  consists  largely  of  farinaceous 
subBtances,  colic  is  also  very  common. 

As  a  result  of  the  decomposition  taking  place  in  the  intestine,  gas  ac- 
cumulate!^, and,  the  intestines  lacking  sufficient  muscular  force  to  expel 
it,  distention  follows.  To  this  in  part  the  pain  is  due.  But  spasm  of  the 
muscular  walls  of  the  intestine  is  also  an  clement  in  producing  the  pain. 
In  some  of  the  most  severe  cases  it  is  possible  that  the  spasm  may  be 
accompanied  by  a  slight  transient  intussusception.  Colic  may  occur 
without  flatulence,  as  in  cases  when  it  follows  cold  feet  or  chilling  the 
surface.  In  these  cases  also,  muscular  spasm  api>ears  to  be  the  principal 
factor  in  causing  the  pain.  Intestinal  colic  may  occur  alone,  or  it  may 
alternate  with  or  accompany  gastric  colic. 

Symptoms. — These  are  in  most  cases  so  typical  as  to  Ijc  easily  recog- 
nised. They  are  always  more  severe  in  delicate  and  highly  nervous  chil- 
dren. In  the  severe  attacks  there  is  contraction  of  the  features,  the  loud 
paroxysmal  cry,  subsiding  for  a  few  moments  and  then  beginning  with 
renewed  intensity,  drawing  up  of  the  lower  extremities,  and  in  male  in- 
fants contraction  of  the  scrotum.  With  these  symptoms  the  abdomen  is 
usually  found  tense  and  hard.  With  the  expulsion  of  "the  gas,  the  symp* 
toms  subside  at  once,  and  the  child  usually  falls  asleep.  In  the  most 
severe  attacks  there  may  be  considerable  prostration,  cold  extremities, 
and  perspiration.  When  tbe  symptoms  are  less  severe  there  is  only  con- 
tinual fretfulness,  and  the  child  can  not  sleep.  When  colic  is  habitual 
there  are  ver}^  few  hours  in  the  twenty- four  when  the  child  seems  to  be 
entirely  comfortable.  In  nursing  infants  there  may  at  times  be  difficulty 
in  distinguishing  the  cry  of  colic  from  that  of  hunger,  as  infants  suffering 
from  colic  will  usually  take  food  eagerly,  and  this  is  often  followed  by 
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tomporary  relief.  In  colic,  however,  the  pain  soon  returns,  and  often  is 
more  i?evcre  than  Ijt^fore.  The  cry  of  colic  is  usual ly  violent  and  parox- 
ysmal ;  that  of  hunger  is  apt  to  be  prolonged  and  continuous,  and  is  not 
accoitipanied  by  tbe  other  symptoms  mentioned  as  indicating  abdominal 
pain.  In  older  children  the  letis  frequent  cau.ses  of  colic  mentioned  at 
tbf  beginning  of  this  article,  especially  appendicitis,  i^hould  be  borne 
in  mind. 

Treatment*— When  colic  is  due  to  flatulence  of  the  intestine,  nothing 
given  by  the  mouth  has  much  effect  in  relieving  tbe  syniptoTus.  Certainty 
food  should  not  be  given.  The  purpose  of  treatment  during  the  attack  la 
to  assist  the  child  to  get  rid  of  the  gas ;  as  this  is  usually  in  the  colon,  the 
most  efficient  means  is  by  massage  or  enemata.  At  first  an  injection  of 
four  or  five  ounces  of  lukewarm  water  should  be  used.  If  this  is  not  suc- 
cessful, two  ounces  of  cold  water  with  half  a  teaspoonfu!  of  glycerin  may 
be  tried.  This  rarely  fails  to  start  peristalsis  and  expel  the  gas.  In  con- 
junction with  these  measures,  dry  heat  should  be  applied  to  the  alxlomen 
by  means  of  hot  flannels  or  a  hot-water  bag,  and  the  feet  should  be  well 
warmed.  In  cases  of  colic  not  as^^ociated  with  flatulence,  where  the  pain 
is  probably  the  result  of  muscular  spasm,  opium  in  some  form  is  required 
in  addition  to  heat  or  counter-irritation.  The  treatment  between  the 
attacks  and  the  treatment  of  habitual  colic  should  be  directed  toward 
the  indigestion,  upon  which  they  depend. 

CHRONIC   CONSTIPATION. 

Constipation  may  be  said  to  exist  whenever  the  stools  are  less  fre- 
quent, harder,  and  drier  than  norniah  During  the  first  six  months  in- 
fants usually  have  two  movements  a  day.  Many,  however,  have  only  one ; 
but  if  this  is  normal  in  character  the  child  is  not  constipated.  In  other 
eases,  although  there  are  two  and  even  three  stools  a  day,  they  may  all  be 
small,  dry,  and  hard,  having  all  the  characters  of  constipated  stools,  and 
the  case  should  be  treated  accordingly. 

Etioloi^. — The  causes  of  chronic  constipation  are  many  and  far- 
reaching.  It  may  be  due  to  a  diminution  in  the  secretion  of  the  intestinal 
glands  or  of  the  liver.  The  movements  are  then  hard,  dry,  very  Ught- 
cokmred,  and  are  associated  with  much  flatulence  and  other  signs  of 
intestinal  indigestion*  Very  often  the  principal  factor  in  constipation  is 
insufUcient  muscular  contraction  in  the  intestine.  The  faecal  masses  are 
then  propelled  so  slowly  and  remain  so  long  in  the  intestine  that  the  fluid 
portion  is  absorbed,  the  residue  becoming,  in  consequence,  so  dry  and 
hard  that  it  is  difficult  to  expel.  In  other  cases  constipation  depends 
upon  the  fact  that  there  is  insufficient  volume  to  the  stools,  as  may  be 
the  case  when  the  food  given  leaves  very^  little  residue.  Constipation  may 
depend  upon  local  causes,  as,  for  example,  where  an  evacuation  of  the 
bowels  is  resisted  on  account  of  pain  from  fissure  of  the  anus  or  from 
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hemorrhoids.  Although  not  the  primary  cause,  lliis  condition  may  he 
sufficient  to  keep  up  the  const ipation  indefinitely.  It  may,  in  rare  cases, 
be  doe  to  a  congenital  condition,  such  as  a  narrowing  of  the  large  intes- 
tine at  gome  point.  The  most  important  causes  of  constipation  may  be 
grouped  under  two  heads :  diet,  and  conditions  giving  riae  to  muscular 
atony. 

Diet. — In  breast-fed  infants  the  trouble  is  usually  a  lack  of  fat  and 
an  excess  of  proteids  in  the  milk.  In  those  who  are  artificially  fed  it  is 
often  because  the  fat  is  too  low,  and  sometimes  because  both  the  fat  and 
the  proteids  are  too  low,  the  stool  lacking  volume.  In  other  cases  the 
cause  of  constipation  is  indigestion,  in  still  others  the  use  of  **  sterilized  *' 
milk.  During  the  second  and  third  years  the  cause  may  be  too  much 
cowl's  milk,  particularly  that  which  has  been  boiled,  or  the  use  of  an  ex- 
cessive amount  of  starchy  food.  As  during  the  first  year,  the  trouble 
with  cow's  milk  is  that  it  contains  too  much  casein,  the  digestibility  of 
which  has  often  been  rendered  more  difficult  by  the  boiling.  In  older 
children  the  cause  may  be  an  excess  of  starchy  food  and  a  lack  of  suffi- 
cient green  vegetables,  meat,  and  fruit. 

Muscular  atony. — The  most  common  cause  of  rauseuhir  atony  is 
habit ;  in  a  large  number  of  cases  lack  of  proper  training  is  the  principal 
etiological  factor.  If  the  inclination  to  have  a  stool  is  regularly  disre* 
garded  it  soon  ceases  to  be  felt.  The  ordinary  irritation  from  fa?cal 
masses  produces  no  response  whatever.  The  longer  such  a  condition 
continues  the  more  obstinate  does  it  become.  Tliis  is  an  important  factor 
in  all  cases.  Another  potent  cause  of  muscular  atony  is  rickets.  In  this 
disease  the  muscular  walls  of  the  intestine  suffer  like  the  muselcs  of  the 
eitremities,  and  Ixuome  incapable  of  doing  their  work.  Again,  any  form 
of  malnutrition  in  which  there  is  feeble  muscular  tone  may  cause  or 
aggravate  constipation.  It  is  often  seen  as  a  sequel  to  acute  attacks  of 
diarrho^al  diseases,  particularly  when  these  have  Ix^en  prolunged.  Want 
of  sufficient  muscular  exercise  is  a  frequent  cause.  There  are  many  chil- 
dren who  rarely  suffer  from  constipation  in  summer  when  they  have 
plenty  of  out-of-door  exercise,  who  very  often  do  so  in  winter  when  such 
exercise  is  wanting.  A  loss  of  muscular  tone  is  not  an  infrequent  result 
of  the  prolonged  and  indiserimiuate  use  of  purgative  drugs  or  enemata. 

Symptoms.— In  many  cases  no  symptoms  are  present  except  the  local 
ones»  the  general  health  being  excellent  and  the  nutrition  in  no  way 
disturbed.  In  the  majority,  however,  there  are  symptoms  of  gn^ator  or 
less  severity,  depending  somewhat  upon  the  cause  of  the  constipation. 
There  may  be  simply  ilatulence  and  colicky  pains,  or  the  irritation  of 
the  hardened  faral  masses  may  produce  a  slight  catarrhal  in  Ham  mat  ion 
of  the  sigmoid  flexure  and  the  rectum,  so  that  mucus  and  sometimes 
traces  of  blood  may  be  passed  with  the  stool.  Hamiorrhoids  may  develop 
eren  in  infancy,  and  fre<|uently  tlie  constant  straining  leads  to  the  pro- 
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temporary  relief.  In  eolie,  however,  the  pain  soon  returns,  and  often  is 
more  severe  than  before.  The  cry  of  eolic  is  usually  violent  and  parox- 
ysmal ;  that  of  hunger  is  apt  to  be  prolonged  and  eontinuous,  and  is  not 
aceonipanied  by  the  other  gy  nip  turns  mentioned  as  indieating  abdominal 
pain.  In  older  ehildren  the  less  frequent  eauses  of  eolic  mentioned  at 
the  beginning  of  this  article,  esix^eially  appendicitis,  should  be  borne 
in  mind. 

Treatment. — When  colic  is  due  to  flatulence  of  the  intestine,  nothing 
given  by  the  mouth  has  much  effect  in  relieving  the  symptoms.  Certainly 
food  should  not  be  given.  The  purpose  of  treatment  during  the  attack  is 
to  assist  the  child  to  get  rid  of  the  gas  ;  as  this  is  usually  in  the  colon,  the 
most  efficient  means  is  by  massage  or  enemata.  At  first  an  injection  of 
four  or  five  ounces  of  lukewarm  water  should  be  used.  If  this  is  not  suc- 
cessful, two  ovmces  of  cold  water  with  half  a  teaspoonfu!  of  glycerin  may 
be  tried.  This  rarely  fails  to  start  peristalsis  and  exjKd  the  gas.  In  eon- 
junction  with  these  measures,  dry  heat  should  be  applied  t@  the  abdomen 
by  means  of  hot  flannels  or  a  hot-water  bag,  and  the  feet  should  be  well 
warmed.  In  cases  of  eolic  not  associated  with  flatulenee,  where  the  pain 
is  probably  the  result  of  muscular  spasm,  opium  in  some  form  is  reijuired 
in  addition  to  heat  or  counter-irritation.  The  treatment  between  the 
attacks  and  the  treatment  of  habitual  colic  should  he  directed  toward 
the  indigestion,  upon  which  they  depend. 

CHRONIC  CONSTIPATION, 

Constipation  may  be  said  to  exist  wheoever  the  stools  are  less  fre- 
quent, harder,  and  drier  than  normal.  During  the  first  six  months  in- 
fants usually  have  two  movements  a  day.  Many,  however,  have  only  one ; 
but  if  this  is  normal  in  character  the  child  is  not  constipated.  In  other 
cases,  although  there  are  two  and  even  tliree  stools  a  day,  they  may  all  be 
small,  dry,  and  hanl,  having  all  the  characters  of  constipated  stools,  and 
the  ease  should  be  treated  accordingly. 

Etiolo^. — The  causes  of  chronic  constipation  are  many  and  far- 
reaching.  It  may  be  due  to  a  diminution  in  the  secretion  of  the  intestinal 
glands  or  of  the  liver.  The  movements  are  then  hard,  dry,  very  light- 
coloured,  and  are  associated  with  much  flatulence  and  other  signs  of 
intestinal  indigestion.  Very  often  the  principal  factor  in  constipation  is 
insufficient  muscular  contraction  in  the  intestine.  The  faecal  masses  are 
then  propelled  so  slowly  and  remain  so  long  in  the  intestine  that  the  fluid 
portion  is  absorbed,  the  residue  becoming,  in  consequence,  so  dry  and 
hard  that  it  is  difficult  to  expel.  In  other  cases  constipation  depends 
upon  the  fact  that  there  is  insufficient  volume  to  the  stools,  as  may  be 
the  case  when  the  food  given  leaves  very  little  residue.  Constipation  may 
depend  upon  local  causes,  as,  for  example,  where  an  evacuation  of  the 
bowels  is  resisted  on  account  of  pain  from  fissure  of  the  anus  or  from 
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hemorrhoids.  Although  not  the  primary  cause,  this  condition  may  be 
sufficient  to  keep  up  the  coostipation  indefinitely*  It  may,  in  rare  cases, 
be  due  to  a  congenital  condition,  such  as  a  narrowing  of  the  large  intes- 
tine at  some  point.  The  most  important  causes  of  constipation  may  be 
grouped  under  two  heads :  diet,  and  conditions  giving  rise  to  muscular 
atony. 

Diet. — In  breast-fed  infanta  the  trouble  is  usually  a  lack  of  fat  and 
an  excess  of  proteids  in  the  milk.  In  those  who  are  artificially  fed  it  is 
often  because  the  fat  is  too  low^  and  sometimes  because  both  the  fat  and 
the  proteids  are  too  low,  the  stool  lacking  volume.  In  other  cases  the 
cause  of  constipation  is  indigestion,  in  still  others  the  use  of  "  sterilized  " 
milk.  During  the  second  and  tliird  years  the  cause  may  be  too  much 
cow's  milk,  particularly  that  which  has  been  boiled,  or  the  use  of  an  ex- 
ctissive  amount  of  starchy  food.  As  during  the  fii-st  year,  the  trouble 
with  cow's  milk  is  that  it  contains  too  much  casein,  the  digestibility  of 
which  has  often  been  rendered  more  difiicult  by  the  boiling.  In  older 
cliildren  the  cause  may  be  an  excess  of  starchy  food  and  a  lack  of  suffi- 
cient green  vegetables,  meat,  and  fruit- 

Muscular  atomj, — The  most  common  cause  of  miiscular  atony  is 
habit;  in  a  large  number  of  cases  lack  of  proper  training  is  the  principal 
etiological  factor.  If  the  inclination  to  have  a  stool  is  regularly  disre- 
garded it  soon  ceases  to  be  felt.  The  ordinary  irritation  from  faceal 
masses  produces  no  response  whatever.  The  longer  such  a  condition 
continues  the  more  obstinate  does  it  become.  This  is  an  important  factor 
in  all  cases.  Another  potent  cause  of  muscular  atony  is  rickets.  In  this 
disease  the  muscular  walls  of  the  intestine  suiler  like  the  uuiscles  of  the 
extremities,  and  become  iucajmble  of  doing  their  wx)rk.  Again,  any  form 
of  malnutrition  in  which  there  is  feeble  muscular  tone  may  cause  or 
aggravate  constipation.  It  is  often  seen  as  a  sequel  to  acute  attacks  of 
diarrho'al  di.seases,  parlicularly  when  tiiese  have  lx*en  prolonged.  Want 
of  sufficient  muscular  exercise  is  a  frequent  cause.  There  are  many  chil- 
dren who  rarely  suffer  from  constipation  in  summer  when  they  have 
plenty  of  out-of-door  exercise,  who  very  often  do  so  in  winter  when  such 
exercise  is  wanting.  A  loss  of  muscular  tone  is  not  an  infrequent  result 
of  the  prolonged  and  indiscriminate  use  of  purgative  drugs  or  enema ta. 

Symptoms.^In  many  cases  no  symptoms  are  present  except  the  local 
ones,  the  general  bcalth  being  excellent  and  the  nutrition  in  no  way 
disturbed.  In  the  majority,  however,  there  are  symptoms  of  greater  or 
less  severity,  depending  somewhat  upon  the  cause  of  the  constipation. 
There  may  be  simply  flatulence  and  colicky  pnins,  or  the  irritation  of 
the  hardened  fjccal  masses  may  produce  a  slight  catarrhal  inflammation 
of  the  sigmoid  flexure  and  the  rectum,  so  that  mucus  and  sometimes 
traces  of  blood  may  l>e  passed  with  the  stool.  Ilfemorrhoids  may  develop 
even  in  infancy,  and  frequently  the  constant  straining  leads  to  the  pro- 
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duction  of  hernia.  In  many  cases  there  are  from  time  to  time  nervous 
gyniptoms  resulting  from  the  absorption  of  various  toxic  materials  from 
the  Intestine.  There  may  be  headache,  dulness,  fret  fulness,  disturbed 
sleep,  and  often  associated  signs  of  intestinal  indigestion.  The  urine 
often  con  tains  iudican  in  excess,  and  there  may  be  slight  fever. 

Diagnosis,— This  includes  the  discovery  of  the  cause  and  the  principal 
eeat  of  the  constipation.  To  arrive  at  the  former  the  most  careful  and 
thorough  investigation  should  be  made  of  the  ehild*s  diet  and  habits.  It 
is  desirable  to  determine  wliether  the  seat  of  trouble  is  the  rectum,  the 
upper  part  of  the  colon,  or  the  small  intestine.  If  a  suppository  ia  al- 
most immediately  followed  by  a  normal  stool,  one  may  be  sure  that  the 
rectum  only  is  at  faulty  and  that  it  needs  but  a  little  extra  stimulus  to 
make  it  do  its  work.  This  is  common  in  infants  who  are  too  young  to 
make  any  voluntary  efforts.  In  such  cases  there  are  no  other  symptoms 
present*  In  others,  the  wliite  or  gray  stools,  marked  flatulence,  offensive 
breuth,  and  genenil  irritability,  leave  no  doubt  of  the  fact  that  the  trou- 
ble is  in  the  small  intestine  and  depends  upon  indigestion. 

Treatment. — This  is  always  difficult,  and  in  obstinate  cases  must  be 
continued  for  a  long  time.  The  co-operation  of  an  intelligent  mother 
or  nurse  is  absolutely  indispensable.  To  establish  the  habit  of  regular 
stools  should  he  the  first  step,  for  without  this  regularity  nothing  can 
be  done.  Even  in  infants  only  a  few  months  old  proper  habits  are  often 
easily  formed  if  the  child  is  put  uyjon  tlie  chaml>er  or  chair  invariably  at 
the  same  hour.  When  a  local  stimulus  is  required  in  addition  an  oiled 
glass  rod  or  a  glutiu  su|>positriry  may  lie  inserted.  An  older  child  must 
be  taught  to  heed  the  first  impulse  to  evacuate  the  bowel.  Kegular 
habits  can  hardly  be  formed  unless  the  same  time  each  day  is  chosen 
for  the  movement.  That  to  be  preferred  is  soon  after  the  morning  meal, 
as  taking  food  into  the  stomach  usually  starts  a  peristaltic  wave  which 
is  continued  throughout  the  intestine.  With  older  children  breakfast 
should  be  early  enough  to  allow  ample  time  for  this  duty  Ijcfore  the 
other  engagements  of  the  day;  and  nurses  should  be  impressed  with 
the  imporlance  of  the  early  formation  of  proper  habits  on  the  part  of 
their  charges.  Stretching  the  sphincter  under  an  anaesthetic  is  some- 
times of  great  benefit,  especially  where  tonic  spasm  is  present. 

Foud, — With  nursing  infants  who  get  good  hrcast-milk  constipation 
is  rare.  Where  the  milk  is  low  in  fat  and  high  in  proteids,  constipation  is 
not  uncommon.  For  the  measures  by  which  such  milk  can  be  improved, 
see  chapter  on  Breast  Feeding. 

In  feeding  cow*s  nnlk,  constipation  is  overcome  by  getting  the  exact 
proportions  of  proteids  and  fat  which  are  suited  to  the  infant.  With 
most  infants  during  the  early  weeks  from  2  to  3  per  cent  fat  and  1  per 
cent  proteids  succeed  best;  with  those  a  little  older,  from  3  to  4  per  cent 
fat  and  1  '5  per  cent  proteids.    During  the  last  half  of  the  first  year  4 
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]»er  cent  fat  and  from  2  to  3  per  cent  prnteiJs  will  Ito  found  satisfactory. 
(See  Infant  Feeding.)  To  feed  an  infant  I  wo  or  tln*ee  iiionllis  oltl  upon 
2  per  cent  fat  and  2  per  cent  proteids — wlilch  is  what  is  usually  i^iven 
when  eow's  milk  is  mmply  dihited  once  with  water — almost  invari- 
ahly  proiluces  constipation.  With  most  infants  during  the  tinst  year, 
constipation  may  be,  if  not  cured,  at  least  prevented  by  proper  milk 
modification. 

During  the  second  year,  children  who  suffer  from  constipation  should 
have  both  cream  and  water  added  to  the  milk,  to  reduce  the  proteids 
without  lowering  the  fat.  Suitable  proportions  can  be  obtained  by  add- 
ing two  tablespoonfuls  of  eream  to  two-thirds  of  a  glass  of  milk,  and 
miing  up  the  glass  with  water.  Very  great  improvement  may  often  be 
brought  about  by  substituting  malted  fcK)ds  for  farioacwus  foods.  Meat 
broth  and  beef-juiee  are  quite  laxative  on  account  of  their  extractives 
and  salts.  Fruits  are  vahuiide  in  all  these  cases;  but  only  the  juice  should 
be  given  until  a  child  is  eighteen  or  twenly  months  old.  That  of  almost 
any  fresh  fruit  may  be  employed.  After  two  years  pulpy  fruits  may 
Iw  given ;  baked  apples,  oranges,  stewed  prunes,  and  in  summer,  fresh 
peaches,  piums,  and  pears,  may  be  given  in  small  quantities;  but  all 
fruits  with  seeds  should  be  avoided* 

For  older  chihlren  who  are  on  a  mixed  diet  the  amount  of  starchy 
food  should  be  moderate,  oatmeal  being  perhaps  the  best  cereal.  Milk 
should  be  given  rather  sparingly,  and  even  then  may  be  advantageously 
nioditied  as  for  the  second  year.  It  is  sometimes  atlvisable  to  stop  milk 
altogether  and  give  only  cream,  from  four  to  six  ouuces  of  which  may 
be  allowed  daily.  It  ruay  be  used  with  the  breakfast  cereal,  mixt*d  with 
jwtato  or  rice,  add^nl  to  soups  or  broths,  and  taken  in  various  other  ways. 
All  bread  shoubl  lie  made  from  wiiule  wtu/at  or  unbolted  tlmir.  Meat  and 
broth  may  be  allowed  frei'ly,  also  green  vegetables,  one  of  which  should 
be  given  every  day.  All  fruits  allowed  infants  may  he  used,  but  in  larger 
quantities,  and  in  addition  raw  apples.  Of  the  dritHl  fruits,  only  dates, 
prunes,  and  figs  are  admissible,  and  thc^se  are  better  stewed  than  raw. 
Fresh  fruit  is  preferably  given  in  the  morning,  oranges  being  especially 
useful  when  takeu  on  rising. 

Either  hot  or  cold  water,  when  taken  an  hour  before  breakfast,  may  lie 
of  considerable  benefit  to  older  children.  The  sparkling  waters,  like 
Vichy  or  Apolliujiris,  are  often  better  than  plain  water. 

Massage,  when  properly  employed,  is  useful  in  conjunction  with  other 
measures,  but  rarely  succeeds  alone.  It  should  be  given  for  five  or  ten 
minnt*^  after  retiring  and  just  l>efore  rising.  The  himd  must  lie  warm, 
Init  no  oil  used*  the  purpo.^e  being  not  to  make  friction  npin  the  skin,  but 
to  move  the  skin  and  abdominal  walls  up^m  the  intestines.  This  should 
be  done  with  a  circular  motion,  changing  the  point  from  time  to  time 
until  the  whole  abdoiuen  has  been  thoroughly  covered.     In  addition  to 
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this  a  general  kneading  of  the  abdomen  may  be  employed.  Only  slight 
pressure  should  be  made  until  the  child  becomes  accustomed  to  the  process^ 
when  quite  deep  pressure  will  be  tolerated.  The  intestinal  coils  may  often 
be  felt  eontractiug  under  the  hand  during  mafisage.*  In  general  torpor 
of  the  intestines  massage  is  useful,  and  when  properly  done  may  affect  the 
small  as  well  as  the  large  intestine. 

A  proper  amount  of  active  muscular  exercise  ia  necessary  and  should 
be  made  a  part  of  the  treatment  in  every  case.  Yale  (New  York)  lias 
called  altcntion  to  the  importance  of  posture  during  the  stool,  he  having 
found  that  in  many  cases  a  cure  was  effected  simply  by  substituting  a  low 
seat  on  a  nursery  chair  or  closet  for  the  high  one  previously  nseiL  The 
low  seat  ailorded  tlie  eliild  an  opportunity  to  strain  to  some  purpose,  while 
the  higher  one  witli  the  legs  dangling,  made  this  almost  impossible. 

Sttpposiiories. — In  many  cases,  particularly  in  young  infants  who  are 
not  old  enough  to  initiate  the  muscular  effort,  a  slight  stimulus  to  the  rec- 
tum is  all  that  is  re(|uired*  The  cone  of  oiled  paper  has  a  great  reputa- 
tion in  domestic  practice  and  is  not  objectionable.  It  maybe  of  assistance 
ia  establishing  the  habit  of  a  daily  movement  at  a  regular  time.  Soap  sup- 
positories produce  a  more  marked  irritation  ;  although  their  immediate 
effect  is  quite  satisfactory,  they  should  not  be  continued  indefinitely*  They 
are,  however,  less  objectionable  than  glycerin  suppositories.  The  lat- 
ter, for  an  immediate  effect,  are  convenient  and  usually  efficient;  hut 
their  prolonged  use,  especially  in  infants,  is  likely  to  set  up  a  catarrhal 
proctitis.  The  gluten  suppositories  produce  less  irritation  and  are  conse- 
quently slower  in  their  effect,  but  they  have  not  the  disadvantages  of  the 
Boap  or  glycerin.  Medicated  suppositories  are  certainly  one  of  our  most 
efficient  measures ;  if  drugs  must  be  employed,  they  are  perhaps  open  to 
the  fewest  objections  when  used  in  this  way.  The  following  are  the  best 
drugs  for  this  jjurpose,  the  dose  being  that  for  a  child  of  two  or  three 
jears:  ext.  mix  vomica,  gr.  r^;  ext.  belladonna,  gr,  ^;  ert.  hyoscyamus, 
gr,  ^;  sulphur,  gr.  ij ;  purified  aloes,  gr.  }  ;  aloin,  gr.  ^j*^.  A  good  com- 
bination is  aluin,  gr,  ^  ;  ext.  belladonna,  gr.  ^4  ;  ext.  uux  vomica,  gr.  ^ ; 
ol.  tbeobrom.,  gr.  x.  In  obstinate  cases  this  may  be  used  night  and  morn- 
ing, and  later  at  night  only.  After  some  improvement  has  occurred  the 
aloin  may  be  omitted.  Many  of  the  proprietary  suppositories  contain  the 
ingredients  mentioned,  particularly  belladonna,  the  dose  of  which  is  often 
eonsideral>ly  larger  than  should  be  given.  Suppositories  are  cliietly  use- 
ful when  the  trouble  is  the  rectum  and  lower  colon;  hut  very  little  is 
to  be  expected  from  tliem  when  it  is  higher  in  the  intestine. 

Enernaia, — These  should  bo  restricted  to  casesin  which  only  temporary 
relief  ia  desired.  An  injection  of  an  ounce  of  sweet  oil  mukj  facilitate  the 
passage  of  very  hard  and  dry  stools,  and  larger  injections  of  soap  and  water 
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may  be  osed  to  break  up  hard  fn?cal  acoumulatioiis.  For  immediate  effect 
an  injection  of  ouedraclimof  glyceriD  in  half  an  ounce  of  water  is  perhaps 
the  most  efficient  means  at  onr  command.  Cases  of  fiecal  impaction  are 
rarely  met  with  in  children*  They  are  to  be  managed  as  in  adults,  by 
repeated  injections  of  warm  water  or  of  ox-gall>  and  sometimes  by  me- 
chanical removal.  For  continuous  use  enemata  are  not  to  be  advised,  for 
Lirger  and  larger  quantities  are  required  to  produce  the  effect. 

Afedmual  tf'eaiment.^-Thh  is  the  least  important  part  of  the  manage- 
ment of  chronic  constipation.  No  plan  is  worse  than  to  give  some  active 
purgative  every  third  or  fourth  day  and  trust  matters  to  take  care  of  them- 
selves the  rest  of  the  time.  The  most  valuable  drugs  are  those  which 
stimulate  the  muscular  walls  of  the  intestine,  such  as  caacara,  nux  vomica, 
belladonna,  and  hjoscyamus*  These  are  particularly  useful  in  atonic  con- 
stipation associated  with  rickets  and  following  diarrhoBal  diseases,  but  they 
are  valuable  in  all  cases*  With  most  drugs  the  prolonged  use  of  small 
doses  is  better  than  the  occasional  use  of  large  ones.  Calomel  is  indicated 
in  cases  attended  with  dry,  very  white  stools  and  marked  flatulence; 
one  fourth  to  one  half  grain  of  the  tablet  triturates  may  be  given  for  two 
or  three  successive  nights  in  conjunction  with  other  means.  Cascara  may 
be  used  eitlier  in  the  form  of  the  elixir,  dose  from  one  half  to  one  drachm, 
or  the  fluid  extract,  from  one  to  five  drops.  Rhubarb,  either  in  the  form 
of  the  syrup  or  the  mixture  of  rhubarb  and  soda,  may  he  given  occa- 
sionally, hut  it  is  not  adapted  to  continuous  use.  Of  salines,  phosphate 
of  soda  is  best  for  continuous  use  in  infants.  All  the  preparations  of 
malt  possess  slight  laxative  properties,  and  are  useful  in  conjunction  with 
dietetic  and  other  medicinal  means;  either  Trommer's  extract  of  malt 
or  maltine  Tuay  be  employed.  Castor  oil  should  seldom  be  given  for 
chronic  constipation.  The  frequent  use  of  small  quantities  of  olive  oil 
is  often  a  goo<l  means  i>f  treatment  in  the  case  of  young  infants,  the  oil 
being  added  to  the  food. 

Summary, — The  treatment  of  constipation  is  palliative  and  curative. 
The  palliative  measures  are  drugs,  suppositories,  injections,  and  enemata. 
Cure  is  accomplished  only  by  diet^  massage,  exercise,  and  the  formation  of 
regular  habits.  An  average  case  of  chronic  constipation  in  a  child  four 
years  old  maybe  managed  as  follows  ;  Massage  for  eight  minutes,  morning 
and  night ;  the  Juice  of  half  an  orange  and  a  glass  of  Vichy  immediately 
upon  rising ;  a  breakfast  of  oatmeal  with  one  ounce  of  cream,  dried  bread 
with  butter,  an  egg,  half  a  glass  of  milk  \vith  cream  and  water  added ; 
a  dinner  of  soup,  one  starchy  vegetable — e.  g.,  potato  with  cream,  and 
one  green  vegetable,  beef-steak,  baked  apple  or  prunes,  dried  bread  and 
butter,  and  water  to  drink  ;  for  supper,  cream-toast,  egg^  dried  bread  and 
butter,  or  Graham  crackers,  half  a  glass  of  milk  with  cream  and  water 
added ;  a  suppository  containing  nux  vomica  and  hyoscyamus  given  at 
bedtime* 
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iliO  cueodj  d  colic,  and  6  enteric.     In  the  iIeo*c^cal  form  a  few  inches 

•  Htrschspnmf*  Jshrbucb  far  Eindeth.*  Bd.  xxtu,  p.  1. 

t  MyiL  fUriM  Meii9uell6  des  Maladies  de  TEnfance,  vol  xil,  p.  688. 

J  Oi^.  ArchiT«8  of  P»diatrics,  toI.  xi,  p*  IIS. 
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of  the  ikniin  pass  through  thn  iko-ciECfil  valve,  and  then  invajurination  of 
the  cohjn  occurs.  Cai^es  in  which  the  ileum  passes  through  the  valve>  hut 
without  invagination  (lF  the  colon^  are  sonietimes  elaseed  separately  as  an 
ilea -colic  varieiy, 

InimsiiM^epiions  of  the  dying,  a8  thev  have  been  ualled,  are  met  with 
in  my  exjX'rionce  in  iihoiit  eight  per  cent  of  all  autopsies  made  upon  in- 
fants; they  are  not  often  found  in  children  over  two  y^ftrs  of  age.  They 
are  descending,  enteric,  easily  reducible,  and  multiple — ^nsually  from 


Wm,  7B,—l\eo-cmiCtA  intiaaaUMCption.     A  Bpeoimen  removed  fk»m  a  child  in  the  New  York 

Iiifimt  Ai^ylum. 

eight  to  twelve  invaginations  heing  present.  They  are  more  frequently 
in  the  jejunum  than  in  the  ileum.  They  usually  involve  but  two  or  three 
inches  of  t!ie  inte^^^tine,  hut  nmy  ineludeJen  or  ijKfilie  inches.  They  are 
found  in  autopsies  upon  patients  dying  of  all  varieties  of  disease,  and 
are  probably  produced  in  the  death  agony.  These  intussusceptions  are 
without  symptoms,  and  are  of  no  clinical  importance. 

Etiology, — Of  358  collected  eases  under  ten  years,  the  following  are 
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the  ages  reported:  under  four  months,  28  cases;  from  four  to  eix 
months,  113;  seven  to  nine  months,  71 ;  ten  to  twelve  mouths,  18;  one 
to  two  years,  3^ ;  two  to  ten  years,  96.  Three  fourths  of  the  eases 
which  occur  in  childhood  are,  therefore,  in  the  first  two  years,  and  one 
half  of  them  between  the  fourth  and  nintli  months.  The  greater  fre- 
quency in  infaucy  ia  attributed  to  the  thinness  of  the  intestinal  walls,  the 
greater  mobility  of  the  caecum  and  ascending  colon,  and  the  preaencQ^^ 
of  other  intestinal  derangements  at  this  age.  ^M 

Males  are  more  often  affeoted  than  females.  Of  268  cases  in  which 
the  sex  Was  mentioned,  there  were  174  males  and  04  females.  For  this 
fact  there  is  no  explanation.  The  exciting  causes  of  an  attack  are  ex- 
tremely obscure.  The  great  majority  of  cases  occur  in  children  who  were 
apparently  in  perfect  health.  Some  previous  intestinal  disorder  was  pres- 
ent in  about  three  per  cent  of  the  cases  I  have  collected — diarrhcea,  dysen- 
tery, colic,  chronic  indigestion,  and  constipation,  all  being  mentioned.  lm^| 
four  cases  the  intussusception  was  ascribed  to  injury  of  the  abdomen,^" 
The  association  with  the  geneml  diseases  is  too  infrequent  to  be  of  any 
importance*  ^H 

Lesions.— Not hnagers  vivisciction  experiments*  have  shown  conclu-^^ 
sively  that  jntussusi-eptions  are  formed  by  the  irregular  action  of  the 

muscular  walls  of  Ihe  inte.stine.  They       | 

"" — — - — 5^^^ can  he  produced  or  released  at  vail       i 

by  varying  the  application  of  the 
elect rictil  current,  in  the  arlifieial 
intussusception  there  is  first  a  con* 
traction  of  a  certain  part  of  the  intestine,  and  if  this  ceases  abruptly  thel 
normal  gut  below  this  point  turns  upward  and  folds  over  upon  the  con- 
traett'il  |>ijrtion,  thus  roruiiiig  a  luinute  intussusception  (Fig.  77,  A). 
When  once  begun,  the  intussusception  increases  solely  at  the  expense  ol 
the  external  layer  (Fig.  77,  B).     Thus,  while  the  apex  of  the  tumour  D 


Fm.  77,  A. 
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Fio.  77,  B.— Mecbanium  of  intosauHceptioii*    (Troves.) 

remains  unchanged,  the  part  of  the  sheath  ill  A  passes  to  B  and  then  to 
C,  S4>  tluit  the  lower  jmrt  of  tlie  intestine  h  drawn  over  the  upper,  rather 
than  tlie  upper  crowded  into  the  lower.  The  mechani.sni  of  the  invagina-^ 
tinn  was  apparently  the  same  when  a  part  of  the  intestine  was  first  para 

*  Beitrfigie  znr  Physlologie  nnd  Pftthologie  des  Danns,  Berlin,  18S4.  A  full  abstrft<?t 
is  to  be  found  in  Treves's  Intestinal  Obstruction,  London,  1884,  to  whicb  I  am  indebted 
for  many  poinU  in  this  article. 
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lyzed  by  crushing,  as  in  the  cases  in  which  a  spasm  of  the  intestine  was 
first  produced. 

There  is  no  doubt  that  pathological  intussusceptions  are  produced  in 
the  same  way  as  in  these  experiments.  As  the  invagination  takes  place, 
the  mesentery  is  drawn  in  with  the  bowel,  and  always  lies  between  the 
sheath  and  the  inner  layer.  To  allow  intussusception  to  occur,  the  mes- 
entery must  be  unduly  long,  stretched,  or  lacerated.  Its  attachment  to 
the  spine  causes  the  intussusception  to  describe  an  arc  of  a  circle,  the  con- 
cavity of  which  is  always  toward  the  spine.  It  also  causes  a  puckering 
of  the  tumour.  Invagination  does  not  necessarily  produce  either  obstruc- 
tion or  strangulation,  but  usually  both  are  present,  and  are  the  chief 
causes  of  the  symptoms.  Traction  upon  the  mesentery  leads  to  obstruc- 
tion in  its  vessels,  causing  congestion,  oedema,  haemorrhages,  and  even 
gangrene.  Obstruction  is  chiefly  due  to  swelling.  It  may  be  due  to 
dragging  of  the  mesentery,  which  brings  the  apex  of  the  tumour  against 
the  side  of  the  gut,  or  to  bending  of  the  intussusception. 

The  great  cause  of  irreducibility  in  the  first  two  or  three  days  is  swell- 
ing. I  have  several  times  seen  at  autopsy  or  operation  the  intussuscep- 
tion easily  reduced,  except  the  last  two  or  three  inches  of  the  caecum  or 
ileum,  which  was  swollen  to  the  thickness  of  from  a  fourth  to  half  an 
inch.  Adhesions  may  prevent  reduction,  but  rarely  before  the  fourth  day ; 
they  are  often  absent  as  late  as  the  sixth  or  seventh  day.  They  are  usually 
between  the  internal  and  middle  layers  of  the  intussusceptum,  and  are  due 
to  local  peritonitis.  In  chronic  cases,  however,  they  form  the  principal 
obstacle  to  reduction.  Other  causes  of  irreducibility  are  twisting  of  the 
tumour  and  pinching  of  the  prolapsed  intestine,  especially  of  the  ileum 
by  the  ileo-caecal  valve. 

Gangrene  and  sloughing  of  the  gangrenous  portion  of  the  intestine 
occur  much  more  often  in  acute  than  in  chronic  cases.  Portions  of 
intestine  were  passed  per  anum  in  24  of  362  cases  under  ten  years,  or 
about  six  per  cent ;  but  only  two  of  these  were  in  infants.  Toward  the 
end  of  the  second  week  is  the  time  when  the  separation  of  the  sloughs  is 
to  be  looked  for.  The  amount  of  intestine  discharged,  varies  from  a  few 
inches  to  several  feet.  Two  cases  are  on  record  in  which  the  entire  colon 
was  passed,  the  patients  recovering,  but  dying  several  months  later  from 
other  causes.  At  the  autopsies  the  ileum  was  found  attached  to  the  lower 
part  of  the  rectum  just  above  the  anus.  In  acute  cases  gangrene  occurs 
about  the  upper  end  of  the  tumour,  and  the  intestine  usually  comes  away 
in  one  large  mass.  In  chronic  cases  shreds  of  intestine  may  be  discharged 
for  several  weeks. 

Symptoms. — The  clinical  picture  of  a  case  of  intussusception  is  a 

striking  one,  and  when  acute  the  symptoms  are  so  uniform  that,  once 

seen,   it    can    scarcely    be    overlooked    a    second    time.     The    patient, 

usually  between  six  and  twelve  months  of  age,  is  taken  suddenly  ill 
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with  severe  |)ain  and  vomiting;  the  pain  recurring  paroxjsmally  every 
few  minutes,  and  the  vomiting  being  first  of  the  contents  of  the  stom- 
ach, and  afterward  bilious.  There  may  be  one  or  two  loose  faecal  stools, 
then  only  blood  or  bloodjnd  mucus  are^pagsed  without  any  admixture  of 
fsBces.  The  general  symptoms  are  those  of  great  prostration,  or  even  col- 
lapse— pallor,  feeblejulse,  apathy,  and  normal  or  subnormal  tempera- 
ture. The  abdomen  is  relaxed.  A  tumour  is  present  in  the  left  iliao 
fossa^or  ItAstdtjperrectunL  Later  there  is  tympanites ;  the  vomiting  and 
pain  continue ;  there  is  a  steady  increase  in  the  prostration,  and  toward 
the  end  a  rapidly  rising  temperature,  which  may  reach  106°  or  106**  P. 
before  death  occurs  from  collapse.  If  the  symptoms  continue  longer  the 
signs  of  peritonitis  are  added.  In  subacute  cases  the  onset  is  less  abmpti 
and  pain,  vomiting,  and  constipation  less  constant  and  less  severe ;  but 
the  same  symptoms  are  present.  In  chronic  cases  the  onset  is  with  vague, 
indefinite  intestinal  symptoms ;  pain,  vomiting  and  bloody  discharges  are 
usually  wanting;  there  are  progressive  wasting  and  more  or  less  diar- 
rhoea, but  only  the  presence  of  the  tumour  leads  to  the  recognition  of 
the  condition. 

Onset, — Of  193  cases  under  ten  years  in  which  data  upon  this  point 
could  be  obtained,  the  onset  was  sudden  in  181  and  gradual  in  12  cases. 
By  far  the  most  frequent  symptoms  of  onset  are  pain  and  vomiting.  In 
a  smaller  number  of  cases  the  initial  symptom  is  diarrhoea  or  a  discharge 
of  blood  and  mucus. 

Pain. — This  is  rarely  continuous,  but  is  intermittent,  recurring  in 
paroxysms  like  those  of  ordinary  colic,  but  of  great  severity.  No  pain  in 
infancy  is  to  be  compared  with  it  The  child  often  shrieks  so  as  to  be  heard 
all  over  the  house.  Pain  is  a  prominent  symptom  in  over  three  fourths 
of  the  cases,  and  is  very  rarely  absent.  It  is  generally  more  marked  for 
the  first  two  days,  but  may  continue  throughout  the  attack.  In  a  few 
cases  the  pain  is  localized,  being  usually  referred  to  the  region  of  the  am- 
bilicus. 

Vomiting  is  more  marked  at  the  onset,  but  may  continue  throughout 
the  attack.  Like  pain,  it  is  more  frequent  in  the  acute  cases.  It  is  due 
to  intestinal  obstruction.  Vomiting  is  present  in  fully  four  fifths  of  all 
cases.  Usually  it  is  persistent  and  uncontrollable ;  it  is  often  projectile. 
If  food  is  given,  vomiting  often  occurs  as  soon  as  it  reaches  the  stomach. 
Stercoraceous  vomiting  occurs  in  about  fifteen  per  cent  of  the  cases  in 
children  under  ten  years,  but  is  not  common  in  infancy.  It  is  rarely  pres- 
ent before  the  third  or  fourth  day.  Although  a  bad  sign,  it  is  not  by 
any  means  a  fatal  one,  as  nearly  one  half  the  cases  in  which  it  has  been 
noted  have  recovered ;  it  is  to  be  regarded  as  indicating  complete  intes- 
tinal obstruction  rather  than  strangulation. 

Jhimour.^ThiB  is  one  of  the-rmost  important  symptoms  for  diagnosis 
because  of  its  frequency  and  its  peculiar  character.    It  is  present  early  in 
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the  disease,  often  in  a  few  hours  after  the  initial  symptoms.  The  follow- 
ing table  shows  the  frequency  with  which  a  tumour  was  present  in  the 
different  varieties,  and  the  position  which  it  occupied  in  each.  The  an- 
atomical variety  was  determined  either  by  autopsy  or  operation. 

The  Relation  between  the  Tumour  and  the  Different  Varieties  of  Intueeua- 
ception  in  188  Cases  under  Ten  Tears, 


MEAT  or  IMTU88U80BFTIOK. 

Skat  of  Tumour. 

neo- 
CiBcal. 

Ueo- 
ooUc. 

OoUc. 

Enteric. 

Not 
stated. 

T^>tal. 

Region  of  decum 

"i 

8 
8 
4 
25 
9 

i 

8 

i 

7 
1 

1 

i 

1 

7 
12 
18 
18 

8 
28 
12 

2 

\\ 

"       "  ascending  colon 

**       "  transverse  colon.. . . 
"       "  descending  colon.. . 

"       "  sigmoid  flexure 

Rectal 

18 
16 
21 
18 
61 

Protruding  from  anus 

Umbilical  region 

22 
1 

Movable , 

8 

Site  unknown 

1 

ToUl 

46 
10 

4 
2 

9 

8 

1 

100 
18 

162 

No  tumour  felt 

26 

Tumour  was  thus  made  out  during  life  in  eighty-six  per  cent  of  the 
cases;  and  in  the  great  majority  of  these  it  was  discovered  at  the  first 
careful  examination. 

It  will  be  noted  that  in  one_b^L^f  the  cases  the  tumour  was  either 
felt  in  the  rectum  or  protruded  from  the  anus,  and  that  in  over  two  thirds 
it  had  advanced  as  far  as  the  descending  colon  or  beyond.  The  tumour 
may  reach  the  rectum  in  a  surprisingly  short  time,  even  when  the  invagi- 
nation begins  at  the  ileo-csecal  valve.  In  one  of  my  own  cases  it  was  felt 
in  the  rectum  in  less  than  twelve  hours  from  the  onset.  The  usual  de- 
scription, "  sausage-shaped,"  is  accurate  when  the  invagination  is  large,  the 
tumour  then  being  from  four  to  six  inches  long  and  about  an  inch  and  a 
half  in  diameter.     It  is  often  curved. 

During  manipulation,  or  during  an  attack  of  pain,  the  tumour  may  be- 
come more  prominent  and  may  be  distinctly  erectile.  To  the  touch  the 
rectal  tumour  closely  resembles  the  os  uteri,  the  central  opening  being  the 
apex  of  the  intussusception.  When  protruding  from  the  body,  the  tu- 
mour is  rarely  more  than  two  inches  long.  It  is  usually  of  a  deep  purplish 
colour,  and  may  be  gangrenous.  It  has  been  mistaken  for  prolapsus  ani, 
polypus,  and  even  haemorrhoids.  In  a  case  which  came  subsequently 
under  my  observation,  the  tumour  was  discovered  by  the  mother  before 
the  physician  had  suspected  the  condition. 

Condition  of  the  boweU. — Bloody  stools  are  a  very  constant  symptom. 
Of  186  cases  under  ten  years  in  which  this  condition  of  the  bowels  was 
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noted,  blood  in  the  stoola  was  present  in  seventy-six  per  cent  There  are 
very  often  two  or  three  thin»  diarrhtEal  nioTements,  and  then  only  blood 
^ai-lBJJAia  are  passed  with  no  trace  of  ttudcea  and  with  no  fsecal  odour. 
The  amount  of  blood  Taries  from  a  quantitj  sufficient  to  stain  the  mucua 
to  an  ounce  of  semifluid  blood.  It  rarely  occurs  without  some  mucus. 
Such  diacharges  frequently  follow  attacks  of  severe  colicky  pain,  and  may 
occur  several  times  in  an  hour.  They  may  continue,  or  after  a  day  or  two 
they  may  be  succeeded  by  absolute  stoppage.  Diarrhoea  throughout  the 
attack  is  rare  in  children,  particularly  so  in  infants.  It  belongs  generally 
to  chronic  cases.  Constipation  is  complete  in  most  of  the  acute  casea, 
neither  gas  nor  f feces  being  passed  ;  a  fact  which  the  discharge  of  blood 
and  mucus  may  lead  one  to  overlook. 

Tenesmus  is  very  common  if  the  turaonr  is  rectal.  Relaxation  of  the 
sphincter  is  met  with  in  a  considerable  proportion  of  the  cases  when  the 
tumour  is  in  the  sigmoid  fleiure»  or  rectum. 

During  the  first  twenty-four  or  forty-eight  hours  the  ahdominal  walU 
are  soft  and  relaxed,  and  may  even  be  retracted*  Usually  there  is  then 
little  resistance  to  abdominal  palpation.  After  the  second  or  third  day 
there  is  usually  tympanites;  hut  this  does  not  necessarily  mean  that 
peritonitis  exists.  Localized  tenderness  is  a  symptom  of  some  impor- 
tance when  a  tumour  is  absent.  Scanty  urine  has  been  noted  in  a  few 
cases,  but  is  of  no  special  value  in  showing  the  seat  of  obstruction. 

In  the  acute  cases  the  general  st/mpiomn  are  very  striking.  They  are 
the  ordinary  ones  of  severe  shocks  marked  prostration,  pallor  with  an 
anxious  expression  of  the  face»  general  muscular  relaxation,  cold  extrem- 
ities, cold  perspiration,  and  often  a  subnormal  temperature.  Early  there 
IB  marked  restleasness,  and  even  convulsions  may  occur.  Later  there  are 
apathy,  dulness,  and  semi -stupor.  The  temperature  during  the  first  twenty- 
four  hours  is  usually  not  elevated,  and  is  frequently  subnormal  Toward 
the  close  of  the  disease  it  rises  rapidly  to  103°,  104°  F.,  or  even  higher, 
quite  independently  of  peritonitis.  A  rapidly  rising  temperature  is  always 
a  bad  symptom,  and  usually  betokens  death  within  twenty- four  hours. 
Wasting  is  seen  in  the  chronic  cases,  and  may  be  quite  rapid. 

ConrBe,  Duration  and  Termination,— Of  198  cases  under  ten  years,  155 
were  classed  as  acute,  busting  less  than  seven  days;  33  as  subacute,  last* 
ing  from  one  to  four  weeks ;  10  were  chronic,  lasting  over  four  weeks. 
Nearly  all  the  cases  occurring  in  infancy  are  acute.  The  duration  of  the 
disease  in  92  fatal  cases  was  as  follows:  less  than  twenty-four  hours,  2 
oases;  two  to  four  days,  44  cases ;  five  to  seven  days,  22  cases ;  one  to  two 
weeks,  18  cases;  two  to  three  weeks,  6  c^ses.  Thus  one  half  the  cases 
died  upon  the  third,  fourth,  or  fifth  day.  Of  57  cases  terminating  in 
recovery,  B6  per  cent  were  reduced  in  the  first  or  second  day.  (See  table, 
page  436.) 

Spontaneous  reduction  is,  without  doubt,  possible  in  intussusception. 
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Treves  and  others  are  of  the  opinion  that  this  happens  much  more  fre- 
quently than  18  generally  supposed,  and  that  many  cases  of  severe  colic  are 
really  cases  of  slight  intusausception.  There  are  seen  in  both  conditions 
the  tendency  to  vomit,  the  paroxysmal  pain,  the  constitutional  depression, 
and  often  the  sudden  cosaation  of  the  symptoms,  especially  under  the 
influence  of  opium ;  but  to  make  a  positive  diagnosis  of  invagination  in 
such  cases  is  impossible.  Intosaueception  may  be  cured  spontaneously  by 
sloughing  of  the  iuvaginated  part,  the  continuity  of  tiie  intestine  being 
preserved  by  adhesions.  Such  a  result  is  rare  at  all  ages,  and  is  almost 
never  seen  in  infancy.  Even  though  recovery  from  the  attack  takes  place, 
complete  restorati^m  to  health  is  very  rare. 

The  most  frequent  canse  of  death  in  acute  cases  is_&hock.  Peritonitis 
is  not  found  at  autopsy  or  operation  so  often  as  might  be  expected.  In 
58  autopsies,  it  was  seen  but  twenty  times,  and  in  seven  of  these  it  was 
limited  to  the  intussusception.  In  but  7  cases  was  there  perforation.  In 
chronic  cases  death  is  nsoally  from  exhaustion  or  complications. 

Diagnoflit.^ — This  nsimlly  presents  no  difficulty  in  acute  cases  provided 
the  physician  has  the  condition  in  mind.  The  great  majority  of  such 
cases  present  nearly  all  the  classical  symptoras— viz.,  sudden  onget^  re- 
curring colicky  gainSj^ frequent  vomitings  bloody  and  nxucouB  stook 
wkhout  ffleca[  matter,  general  prostration  or  cojkpse^  and  Iqw  tempera-^ 
tare.  The  records  show  thatTlie  most  common  error  is  to  regard  the  case 
tor  the  first  few  days  as  one  of  gastro-enteritis  or  ileo*colitis,  the  physi- 
cian's attention  being  engrossed  by  tlie  vomiting  and  bloody  stools.  Given 
the  other  usual  symptoms,  the  presence  of  the  characteristic  tumour  is 
conclusive  evidence  of  intussusception.  Unless  the  patient  is  very  much 
relaxed,  a  satisfactory  examination  is  possible  only  under  full  anjesthesia. 
In  any  case  of  a*:fute  obstruction  in  infant*,  intussusception  should  first  be 
oonsidered.  Chronic  cases  present  no  diagnostic  symptoms  except  the 
tnmour.  In  both  acute  and  chronic  cases  the  rectal  examination  is  moat 
important  for  diagnosis,  and  often  settles  the  question  at  once. 

Progmoiii.— The  prognosis  of  intussusception  depends  upon  the  age  of 
the  patient,  upon  the  variety  of  the  disease — whether  acute,  subacute,  or 
chronic^ — and  upon  the  time  when  proper  treatment  is  begun. 

There  were  collected  by  Pilz*  in  1870,  94  cases  under  one  year,  the 
mortality  beingJii_p£L,cent,  Of  135  cases  of  the  same  age  reported  be- 
tween 1870  and  18D1  the  mortality  was  59  per  cent.  In  Pilz's  table,  of  51 
cases  between  one  and  ten  years  of  age,  the  mortality  was  68  per  cent ; 
while  of  8?  cases  between  one  and  ten  years  of  age,  from  1873  to  1891, 
the  mortality  was  but  46  per  cent.  Formerly  recovery  was  rare,  except 
in  cases  of  sloughing;  but  with  earlier  diagnosis  and  a  better  under- 
standing of  the  proper  methods  of  treatment,  the  mortality  has  been  very 
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much  reduced.    Combining  the  figures  of  Pik  with  my  own,  there  are 
362  cases  with  231  deaths,  or  63-5  per  cent 

Gibson  (New  York)  in  1900  collected  187  operations  lor  intussus- 
ception, with  a  general  iiiortality  of  51  per  cent;  in  126  cases,  in  which 
the  tumour  was  reducible,  it  was  but  36  per  cent;  in  61,  in  which  it 
was  irreducible  or  gangrenous,  it  was  80  per  cent.  The  table  gives  the 
mortality  in  relation  to  time  of  operation: 


Tjhk  of  QpnuTtoN. 

Number  of 
operatloQft. 

Number 

MorUUty, 
Per  cen(. 

First     dfty .,,...,,., 

35 
86 

15 

33 
30 
20 

e 

37 

Second    ** 

^9 

Third      " 

61 

Fourth    "      *...,*«,, 

67 

Fifth       " , 

73 

Sixth       "    *. . 

75 

After  the  second  day  the  chances  of  success  are  greatly  reduced. 

Treatment — One  should  first  attempt  reduction  by  infiation  or  injec- 
tions with  the  assistance  of  taxis,  and,  this  failing,  resort  early  to 
laparotomy. 

Inflation  should  always  be  done  under  an  ansesthetic,  unless  there  is 
extreme  rela^cation.  Occasional  inversion  of  the  child  may  be  practised, 
to  get  the  assistance  of  traction  of  the  intestine  above  upon  the  seat  of 
invagination.  An  ordinary  hand  bellows  with  a  catheter  attached  is  the 
best  apparatus ;  air  should  be  injected  verj^  slowly,  and  prevented  from 
escaping  by  pressing  the  buttocks  tightly  together.  The  best  guide  to  the 
amount  introduced  is  the  tension  of  the  abflominal  walls.  A  thorough 
trial  of  this  method  should  not  occupy  more  than  fifteen  or  twenty 
minutes. 

Reduction  is  sometimes  indicated  by  rumbling  sounds,  and  by  the 
abdomen  resuming  its  normal  contour  because  the  whole  of  the  colon  is 
filled,  in  place  of  the  unequal  distention  before  present  In  some  cases 
a  gush  of  fluid  faeces  has  followed  disinvagination.  Not  infrequently  all 
such  decisive  symptoms  are  absent,  and  the  physician  may  be  tn  doubt 
whether  or  not  reduction  has  taken  place.  The  air  is  allowed  to  escape 
and  the  abdomen  examined  while  the  patient  is  still  under  chloroform. 
The  right  iliac  fossa  should  be  examined  with  the  greatest  care,  as  it 
often  happens  that  all  the  tumour  except  the  last  few  inches  has  been 
reduced.  The  question  of  reduction  must  be  frequently  decided  by  the 
general  symptoms.  If  vomiting  continues,  if  no  gas  or  faeces  pass  the 
bowels,  if  there  is  no  improvement  in  the  pulse  or  the  general  condition, 
and,  besides,  if  the  temperature  rises,  it  is  almost  certain  that  reduction 
has  not  been  effected.  In  a  very  acute  case  a  few  hours'  delay  may  turn 
the  scales  against  the  patient.     The  abdomen  should  be  opt^ned  if  the 
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child  is  strong  enough  to  bear  the  operation.  Even  in  cases  not  so  acute, 
it  is  not  admissible  to  postpone  operation  more  than  a  few  hours,  since 
all  delay  adds  to  the  diflBculty  of  reduction  and  diminishes  the  chances 
of  success. 

Injections  of  fluids. — A  saline  solution  may  be  used,  milk  and  water, 
or  thin  gruel.  The  temperature  should  be  from  100**  to  105**  F.  for  the 
relaxing  effect.  The  fluid  is  placed  in  a  fountain  syringe  suspended  four 
or  five  feet  above  the  patient's  bed.  The  injections  should  be  made 
through  a  catheter,  the  escape  of  the  fluid  being  prevented  as  in  inflation. 
From  time  to  time  the  patient  should  be  inverted.  It  may  be  desirable 
to  increase  the  pressure  by  raising  the  syringe  to  the  height  of  five  or  six 
feet,  but  more  is  rarely  advisable.  After  from  ten  to  twenty  minutes 
the  water  is  allowed  to  escape  and  the  abdomen  examined. 

The  choice  between  inflation  and  injection  depends  somewhat  upon 
individual  experience.  The  danger  of  rupturing  the  intestine  belongs 
alike  to  both ;  but  that  it  is  not  likely  to  occur  with  either  is  conclusively 
shown  by  the  fact  that  in  a  series  of  225  collected  cases,  all  in  children,  and 
including  nearly  all  those  reported  between  1870  and  1891,  this  accident 
has  been  recorded  only  once.  In  rare  case^  the  symptoms  may  continue 
after  reduction.  Pick  records  such  a  case  in  which  laparotomy  was  done 
with  the  belief  that  reduction  had  not  been  effected.  No  intussusception 
was  found,  and  the  continuance  of  the  symptoms  was  attributed  to  intes- 
tinal paralysis. 

After  reduction  the  patient  should  be  kept  absolutely  quiet  and  mod- 
erately under  the  influence  of  opium  for  two  or  three  days.  The  diet 
should  be  very  light.  Cathartics  especially  should  be  avoided  for  several 
days. 

Recurrence  of  the  invagination  is  not  uncommon.  It  was  noted  in 
13,  or  about  six  per  cent,  of  my  collected  cases  under  ten  years ;  of  this 
number  nine  recovered  and  four  died.  Recurrence  is  more  likely  to 
happen  in  the  first  twenty-four  hours  after  reduction ;  this  was  the  time 
in  nine  of  the  thirteen  cases.  It  may,  however,  be  as  late  as  a  month, 
rarely  later.  In  one  half  the  cases  there  was  but  a  single  recurrence,  but 
three,  four,  and  even  six  recurrences  in  the  course  of  a  few  weeks  have 
been  seen.  Ludwig  reports  a  case  in  an  infant  eight  months  old  in  whom 
twenty-two  recurrences  were  seen  in  one  month.  This  was  of  the  colic 
variety ;  it  could  hardly  happen  in  any  other  form. 

Laparotomy  is  indicated  as  soon  as  a  thorough  trial  of  reduction  by 
inflation  or  injection  has  been  made  without  success.  In  the  very  acute 
cases  the  operation  should  not  be  delayed  an  hour  after  such  failure  is 
evident.  Needless  delays  have  caused  death  in  many  instances.  The 
operation  should  not  be  looked  upon  as  a  last  resort  in  hopeless  cases,  but 
as  a  measure  which,  if  employed  reasonably  early,  offers  a  fair  prospect 
of  success  where  disinvagination  can  not  be  accomplished  by  any  other 
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means.  All  statistics  show  that  the  result  depends  more  upon  the  time 
when  the  operation  is  done  than  upon  any  other  single  factor.  With 
earlier  diagnosis  and  more  prompt  resort  to  operation  in  case  of  failure 
of  reduction  by  mechanical  means,  the  mortality  from  intussusception 
has  during  the  past  ten  years  been  steadily  falling.  A  large  proportion 
of  the  infants  who  suffer  from  this  accident  may  be  saved  if  they  receive 
proper  treatment  in  season. 


CHAPTER   X. 

DISEASES  OF  TEE  INTESTINES.-iContinued,) 

APPENDICITIS. 

The  terms  typhlitis,  perityphlitis,  and  perityphlitic  abscess  were  for- 
merly much  used  to  denote  certain  forms  of  inflammation  occurring  in 
the  right  iliac  fossa.  Of  late  these  terms  are  but  little  employed,  as  it 
has  been  shown  that  these  conditions  are  almost  invariably  due  to  disease 
of  the  vermiform  appendix.  The  existence  of  typhlitis  as  a  separate  and 
independent  disease  is  exceedingly  rare,  if  indeed  it  ever  occurs  except  as 
a  result  of  faecal  impaction. 

Etiology. — The  predominance  of  the  male  sex  holds  even  in  child- 
hood. Of  101  cases  under  fifteen  years,  72  were  males  and  29  were 
females.  Appendicitis  is  exceedingly  rare  in  infancy,  the  condition  hav- 
ing never  once  been  found  in  about  2,000  autopsies,  nearly  all  upon  chil- 
dren under  two  years  old,  in  three  institutions  with  which  I  have  been 
connected.  It  does,  however,  occasionally  occur  even  in  very  young  in- 
fants. The  youngest  cases  that  have  come  under  my  observation  were 
infants  of  nine  and  fourteen  months  respectively.  Goyen's  case  was  in 
an  infant  only  six  weeks  old;  Shaw's,  seven  weeks;  Demme's,  seven 
weeks ;  and  Savage's,  nine  weeks  old. 

Appendicitis  is  rather  more  frequent  in  children  who  have  suffered 
from  digestive  disturbances,  particularly  chronic  constipation,  than  in 
others.  Regarding  the  exciting  cause  of  an  attack  but  little  is  yet  defi- 
nitely known.  In  only  a  very  small  proportion  of  the  cases  is  a  foreign 
body  discovered  in  the  appendix.  In  one  of  my  own  a  pin  was  found,  and 
a  number  of  similar  cases  are  on  record.  There  is,  however,  almost  in- 
variably a  fascal  concretion  which  is  moulded  into  the  shape  of  a  foreign 
body,  and  formerly  often  regarded  as  such.  This  probably  has  some  rela- 
tion to  the  attack  by  causing  disturbances  of  circulation  and  increasing 
the  chances  of  infection.  The  bacteria  most  frequently  found  in  abscesses 
from  appendicitis  are  streptococci  usually  associ^ed  with  colon  bacilli. 

Lesions. — The  position  of  the  appendix  is  extremely  variable.  It 
may  be  found  low  in  the  pelvis,  as  high  as  the  liver,  in  front  of  the 
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kidney,  and  soraetiraes  near  the  unibilicua.  TMb  anatomical  peculiarity 
accounts  for  the  variation  seen  in  the  situation  of  the  abscesses  due  to 
appendicitis.  Infianimation  of  the  appendix  may  be  acute  catarrhal, 
suppurative^  or  gangrenous,  and  it  may  be  recurrent  or  chronic. 

Catarrhal  appendicitis, — In  this  form  there  is  an  inflammation  of  the 
mucous  membrane  with  Bwclhng  of  the  follicles  and  infiltration  of  the 
mucosa  with  round  ceils  j  tbe  process  may  extend  to  tlie  muscular 
and  possibly  also  to  the  serous  coat.  As  a  result,  the  appendix  is  thick- 
ened and  stiflfcr  than  normal  It  may  become  distended  with  mucus  or 
muco-pus  to  the  size  of  the  thumb  or  even  larger.  The  inflammation 
sometimes  results  in  the  formation  of  superficial  ulcers  involying  the 
mucous  membrane.  Catarrhal  appendicitis  may  subside  mthout  any 
serious  consequences,  and  complete  recovery  follow.  In  most  cases, 
however,  some  changes  remain;  there  may  be  adhesions;  the  lumen 
may  be  constricted  at  any  point;  and  sometimes  communication 
with  the  ca'cum  may  be  shut  off  entirely.  Catarrhal  appendicitis  may 
be  followed  by  a  chronic  fonn  of  inflammation  or  by  the  suppurative 
form. 

Suppurative  appendicitis, — This  may  follow  one  or  more  attacks  of 
the  catarrhal  form,  or  the  inflammation  may  be  of  the  suppurative  type 
from  the  beginning.  In  tbis  variety  the  inflammation  of  the  mucosa  is 
much  more  extensive;  the  infiltration  of  the  muscular  layer  is  more 
marked,  and  the  serous  coat  is  usually  involved.  As  a  result,  the  appen- 
dix usually  becomes  distended  with  a  fiml,  purulent  fluid.  This  process 
may  terminate  in  several  ways.  Drainage  into  the  intestine  may  be  re- 
established and  the  pus  escape  in  this  way,  the  inflammation  of  the  coats 
of  the  appendix  undergoing  resolution,  but  leaving  some  thickening  and 
adhesions.  This  termination  is  not  common.  A  more  frequent  course  is 
for  perforation  to  take  place  either  by  ulceration  or  localized  gangrene. 
Perforation  may  be  fol lowed  by  a  general  septic  peritonitis,  or  the  in- 
flammation may  be  circuniscriljcd  by  adhesions  and  result  in  a  localized 
peritoneal  abscess.  Such  an  abscess  may  subsequently  burst  into  the  gen- 
eral peritoneal  cavity,  or  spontaneous  opening  may  occur  into  the  intes- 
tine, the  bladder,  or  the  vagina ;  or  the  abscess  may  burrow  for  a  long 
distance.  Secondar}'  lesions  are  occasionally  seen  in  children ;  there  may 
be  suppurative  pylephlebitis,  abeoess  of  the  liver,  empyema,  pneumonia, 
or  general  pyaemia. 

Oangrenous  appendicitis,— Qangfene  of  the  appendix  may  be  local- 
ized, in  which  case  it  is  usually  one  of  the  forms  of  termination  of  the 
suppurative  inflanmiation ;  or  it  may  be  general,  in  some  cases  involv- 
ing the  entire  appendix,  in  others  only  the  distal  portion.  Such  a  pro- 
cess is  the  result  of  some  cause  which  completely  arrests  the  circulation. 
The  rupture  of  a  gangrenous  appendix  is  usually  followed  by  a  general 
fieptic  peritonitis  which  develops  with  great  rapidity ;  less  frequently  the 
ao 


fcb  of  qitarrtal  aiywrfii-iKu,  hrt  heA  fte  lacri  mJ  Ihg  gynerml  ^Tinp- 
tons  ire  apt  to  be  more  octtte.  The  d^tmm  aaij  follov  one  of  three 
courses^  mceatiing  m  ikm  tatminrntitm  is  m  httmHwd  pltftie  pentooitiSy 
a  peritoneal  wbaeem^n^gmgai  peiitoBittsw 

1.  With  locelixed  plastie  pentonitia.— The  syvploBi  in  this  Tariely 
usually  last  about  ten  dap,  Thej  aie  severe  onlr  for  the  fiist  two  or 
thiw  day^.  and  then  gradnaUj  subside.  There  h  present,  in  addition  to 
the  »ymptotn$  described  in  the  catarrhal  Tarietj,  a  distinct  inflamnuitorT 
induration  in  the  region  of  the  appendix.    At  first  this  is  somewhat  dif- 

p,  but  later  it  beeomea  inofe  and  more  drenmacribed,  nntil  after  three 
or  four  days  a  small  nuiss  not  much  larirer  than  an  egg  remains,  which 
aftf  r  another  week  can  scarcely  be  felt.  In  gnA  ca^es  there  is  a  snppu- 
lative  inflmiiination  of  the  wall  of  the  appendix  with  localized  plastic 


APPENDICITIS. 


441 


peritonitis^  or  a  slow  perforation  oci-urs  which  is  immediately  surrounded 
by  an  exudate  of  lymph  protecting  the  general  peritoneal  cavity. 

2.  With  peritoneal  abscess. — In  some  of  the  cases  with  an  acute  onset 
there  is  a  continuance  of  the  high  fever,  pain,  and  tenderness,  with  the 
rapid  formation  of  an  abscess.  A  distinct  tumour  may  be  noticed  at  the 
end  of  two  or  three  days,  and  pus  may  be  found  at  operation  as  early  as 
the  third  day  from  the  onset.  At  other  times  the  course  in  the  early 
stage  resembles  that  of  the  cases  which  terminate  in  resolution.  Marked 
improvement  takes  place  after  four  or  five  days  of  rather  severe  symp- 
toms. The  temperature  does  not,  however,  quite  reach  normal.  After 
a  variable  period  of  qtiieecenee,  lasting  from  two  or  three  days  to  as 
many  weeks,  the  temperature  gradually  rises ;  the  pain  and  tenderness 
become  more  severe  and  are  felt  over  a  larger  area ;  the  induration,  which 
has  been  stationary,  enlarges  and  becomes  more  prominent,  and  the 
existence  of  abscess  is  unmistakable.  In  a  small  numVier  of  the  cases 
terminating  in  abscess  the  onset  is  very  gradual,  without  any  of  the  acute 
symptoms  mentioned.  It  may  be  aecorapanied  by  slight  pain  only,  re- 
traction of  the  right  thigh,  and  moderate  fever.  Whether  the  formation 
of  the  abscess  is  rapid  or  slow,  the  subsequent  course  may  be  the  same. 
The  sac  is  gradually  distended  with  pus,  which  may  accumulate  in  im- 
mense quantities ;  as  much  as  five  pints  have  been  evacuated.  At  the 
present  time  but  few  abscesses  are  allowed  to  open  externally,  incision 
Ixnng  commonly  made  before  that  time.  The  situation  of  the  abscess 
depends  upon  the  position  of  the  appendix.  It  may  be  in  the  pelvis,  in 
the  lumbar  region,  and  occasionally  just  below  the  liver.  Pelvic  abscess 
may  be  recognised  by  rectal  examination.  The  termination  in  a  single 
abscess  is  a  favourable  one,  for  with  proper  surgical  treatment  these 
cases  almost  invariably  recover. 

3.  With  general  peritonitis. — This  may  oc^nr  early  in  the  disease 
with  a  rapidly  spreading  inflammation  of  the  suppurative  variety  termi- 
nating in  perforation;  or  it  may  develop  late,  being  caused  by  the  rup- 
ture of  an  abscess  into  the  general  peritoneal  cavity.  It  is  seen  more 
frequently  \vith  gangrenous  appendicitis,  with  which  its  symptoms  are 
described  below, 

Oangrenom  appendicitis. — ^At  the  outset  this  form  of  appendicitis  is 
not  characterized  by  any  distinctive  symptoms.  For  two,  three,  or  even 
four  days,  things  may  go  so  Bmoothly  as  to  excite  no  apprehension,  nei- 
ther the  general  nor  local  symptoms  indicating  anything  more  serious 
than  an  ordinary  attack  of  catarrhal  appendicitis  of  moderate  severity; 
when  suddenly  without  warning  a  marked  change  for  the  worse  occurs, 
as  perforation  into  the  general  peritoneal  cavity  takes  place.  Sometimes 
there  are  no  early  symptoms  which  are  recognised,  the  signs  of  perfora- 
tion being  the  first  to  attract  attention  to  the  abdomen. 

In  the  most  severe  cases  the  symptoms  immediately  become  alarm- 
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ingly  worse,  and  death  may  occur  within  twenty-four  hours.  Supture 
of  a  gangrenous  appendix  is  usually  indicated  by  a  sudden  attack  of 
vomiting,  very  severe  abdominal  pain,  followed  by  great  prostration  or 
even  collapse.  The  temperature  varies  greatly  in  the  different  cases, 
and  is  no  guide  to  the  gravity  of  the  condition.  It  may  rise  rapidly  to 
106®  or  106®  F.,  or  it  may  be  subnormal.  The*  pulse  is  uniformly  rapid, 
small,  and  compressible.  The  expression  of  the  face  is  anxious  and 
the  features  are  drawn,  and  usually  the  forehead  is  covered  with  a 
cold  perspiration.  The  abdomen  soon  becomes  tense  and  tympanitic. 
In  the  most  severe  cases  there  is  no  reaction,  and  prostration  deepens 
with  the  occurrence  of  stercoraceous  vomiting,  hiccough,  clammy  skin, 
collapse,  and  death. 

In  other  cases,  after  the  first  shock  of  perforation,  there  is  some 
reaction,  and  the  usual  symptoms  of  general  septic  peritonitis  develop, 
with  which  the  child  may  live  for  from  two  to  five  days.  The  tempera- 
ture is  not  usually  very  high,  generally  averaging  from  102°  to  104®  P. ; 
vomiting  is  almost  invariably  present,  and  is  of  greenish  material,  indi- 
cating regurgitation  from  the  small  intestine  into  the  stomach ;  pain  and 
tenderness  are  acute  and  rapidly  extend  over  all  or  the  greater  part  of 
the  abdomen.  The  other  important  symptoms  are,  absolute  constipation, 
tympanites,  a  rapid,  feeble  pulse,  and  general  prostration.  There  is 
mental  dulness  or  apathy,  and  occasionally  convulsions.  The  case  usu- 
ally goes  on  steadily  from  bad  to  worse ;  sometimes,  after  the  first  in- 
tense onset,  there  may  be  a  lull  in  the  symptoms  for  a  day  or  two,  to  be 
followed  by  a  recurrence  of  the  severe  pain,  vomiting,  and  collapse.  Such 
a  course  indicates  that  the  first  perforation  has  been  followed  by  some 
limiting  adhesions,  which  subsequently  give  way,  causing  all  the  symp- 
toms of  a  new  perforation. 

When  general  peritonitis  occurs  from  perforation  due  to  ulceration  its 
symptoms  are  rather  less  violent  in  their  onset,  less  intense  in  their  de- 
velopment, and  slower  in  their  progress,  the  usual  duration  being 
from  five  to  fourteen  days.  When  the  peritonitis  is  the  result  of  an 
abscess  which  has  ruptured  into  the  general  peritoneal  cavity  the  symp- 
toms are  like  those  of  a  sudden  perforation.  This  accident  may  come  as 
late  in  the  disease  as  the  second  or  third  week. 

Course  and  Termination. — Few  diseases  differ  more  widely  in  their 
course  than  doe<?  appendicitis.  So  often  do  cases  apparently  mild  sud- 
denly develop  most  severe  symptoms  that  all  such  patients  should  be 
very  carefully  watched  from  the  outset  in  order  to  determine  what  the 
course  of  the  disease  is  likely  to  be. 

It  is  hard  to  state  in  figures  the  relative  frequency  of  the  dif- 
ferent terminations.  Of  102  cases  in  children  under  fourteen  years  old, 
in  which  this  was  definitely  known,  11  ended  in  resolution,  62  in  ab- 
scess, and  40  in  general  peritonitis.     These  figures  probably  do  not 
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represent  correctly  the  proportion  of  those  tenninating  in  resolution, 
for  many  snch  are  doubtless  overlooked  or  wrongly  diagnosticated.  Of 
the  52  cases  which  terminated  in  abscess,  all  but  6  were  operated  upon; 
4  of  the  latter  opened  into  the  rectum  with  a  favourable  result;  1 
opened  externally,  and  1  ruptured  into  the  general  peritonaeum,  caus- 
ing death.  ^  From  these  statistics  it  would  appear  that  general  perito- 
nitis is  a  more  frequent  termination  in  children  than  in  adults,  and  this 
is,  I  think,  borne  out  by  general  surgical  experience. 

Prognosis, — The  prognosis  in  young  children  is  not  good;  hut  in 
those  over  seven  years  old  it  is  rather  better  than  in  adults*  The  results 
depend  much  upon  early  diagnosis  and  proper  treatment.  General  peri- 
tonitis is  the  cause  of  death  in  about  80  per  cent  of  the  cases,  pysemia 
being  next  in  frequency.  Of  43  fatal  cases,  nearly  all  of  them  from 
general  peritonitis,  only  6  died  during  the  first  three  days,  19  from  the 
fourth  to  the  seventh  day,  13  in  the  second  week,  and  5  in  the  third  week* 
Cases  tenninating  in  the  formation  of  a  single  abscess  usually  recover 
when  properly  treated.  If  general  peritonitis  occurs,  whether  early  or 
late*  the  chances  of  recovery  are  small;  but  it  has  occasionally  followed 
when  genenil  peritonitis  existed  at  the  time  of  operation. 

Diagnosis. — The  diagnostic  symptoms  of  appendicitis  are  a  sudden 
onset  with  vomiting,  sharp  pain  in  the  abdomen,  and  persistent  acute 
localized  tenderness  in  the  right  iliac  fossa.  Rigidity  of  any  or  all  of 
the  abdominal  muscles  is  also  significant.  Constipation  is  much  more 
frequent  than  diarrhopa.  There  is  almost  invariably  some  elevation  of 
tifiriperature,  but  not  often  high  fever.  Tfie  ditTeR'ut  forms  can  seldom 
he  distinguished  from  each  other  at  the  outlet,  in  some  of  the  catarrhal 
cases  the  onset  may  be  acute  and  severe ;  while,  on  the  other  hand,  per- 
foration or  rupture  may  take  place  without  any  preceding  characteristic 
symptoms.  Ab'^eesses  out  of  the  usual  situation,  due  to  an  abnormal 
position  of  the  appendix,  often  lead  to  mistakes  in  diagnosis. 

Appendicitis  may  be  confounded  with  colic,  indigestion,  and  in  in- 
fants with  intussusception;  in  older  children  with  abscesses  due  to  pso- 
itis. Colic  is  distinguished  by  the  absence  of  localized  tenderness  and 
fever,  by  its  short  duration,  and  by  the  fact  that  the  pain  is  generally 
less  intense.  Severe  colic  with  fever  in  children  over  three  years  old 
should,  however,  always  be  regarded  with  suspicion.  From  acute  indi- 
gestion the  diagnosis  of  appendicitis  is  difficult  at  the  onset,  and  it  may 
be  impossible  for  twenty-four  hours.  However,  the  pain  of  indigestion 
is  rarely  so  severe  while  the  fever  is  usually  higher.  It  should  be  remem- 
bered that  the  pain  In  appendicitis  is  not  always  localised,  nor  is  the 
tumour  always  in  the  right  iliac  fossa.  The  presence  of  pain,  vomiting, 
and  localized  tenderness,  and  the  greater  severity  of  the  constitutional 
symptoms,  indicate  appendicitis.  I  have  twice  known  pneumonia  at  the 
right  baae  to  be  mistaken  for  appendicitis.    There  was  severe  localized 
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pain  in  the  iliac  fossa,  which  was  evidently  to  be  explained  by  pleurisy 
involving  the  lower  intercostal  nerves.  Intussusception,  with  its  pain, 
colic,  and  vomiting,  may  suggest  appendicitis,  but  is  very  rare  except  in 
infants.  Acute  or  subacute  suppuration  in  the  right  iliac  fossa  is  almost 
invariably  due  to  appendicitis. 

The  leucocyte  count  may  be  of  considerable  assistance  in  differentia- 
ting appendicitis  from  colic,  ileo-colitis,  intussusception;  also  in  distin- 
guishing the  catarrhal  from  the  suppurative  form.  As  between  the  two 
conditions  last  mentioned,  it  is  not  only  the  actual  number  of  leucocytes 
present,  but  their  rapid  increase,  which  indicates  the  presence  of  sup- 
puration. It  should,  however,  be  remembered  that  in  some  of  the  gravest 
cases  the  leucocytosis  may  be  slight  or  there  may  be  none  at  all.  On  the 
whole,  while  the  presence  of  marked  leucocytosis — i.  e,,  above  20,000 — 
may  be  of  considerable  assistance  in  the  diagnosis,  no  inference  can  be 
drawn  from  a  normal  count  or  a  slight  leucocytosis. 

Whenever,  in  children  over  two  years  old,  there  are  symptoms  point- 
ing to  acute  peritonitis,  no  matter  what  their  combination  or  variety, 
appendicitis  should  always  be  suspected. 

Treatment. — Absolute  rest  in  bed  can  not  be  too  strongly  insisted  upon 
whenever  appendicitis  has  been  diagnosticated  or  is  suspected,  no  matter 
how  mild  the  attack  may  appear.  As  a  local  application  the  ice-bag  is  to 
be  preferred.  Morphine  often  does  harm  by  obscuring  important  symp- 
toms and  increasing  constipation.  The  colon  should  be  kept  empty  by 
the  daily  use  of  enemata.  After  a  thorough  clearing  of  the  bowels  in  the 
beginning,  preferably  by  a  saline,  cathartics  are  to  be  avoided. 

Appendicitis  is  a  surgical  disease,  and  surgical  advice  should  be  sought 
early.  In  deciding  as  to  the  time  of  operative  interference,  it  should  be 
remembered  that  the  natural  course  of  the  disease  in  children  is  less  likely 
to  be  favourable  than  in  older  patients.  In  general  the  statement  may 
be  made,  that  the  younger  the  child  the  less  the  local  and  constitutional 
resistance,  the  more  rapid  the  progress,  and  the  greater  the  chances  that 
the  general  peritonaeum  will  be  invaded. 

If  the  symptoms  are  sufficiently  clear  to  admit  of  a  positive  diagnosis 
being  made  early,  while  the  discaj=?o  is  still  limited  to  the  appendix  and 
before  rupture  has  taken  place,  immediate  operation  should  be  urged. 
At  this  time  the  operation  is  simple,  practically  free  from  danger,  and 
prompt  recovery  is  almost  certain  to  follow.  No  doubt  some  such  cases 
might  recover  without  it;  but  against  this  argument  should  be  placed 
the  great  risks  which  are  assumed  when  the  disease  is  allowed  to  follow 
its  natural  course,  and  the  probability,  amounting  almost  to  certainty, 
of  subsequent  attacks. 

If  the  patient  is  not  seen  early,  or  if  a  positive  diagnosis  has  not  been 
possible  until  considerable  local  inflammation  has  developed,  the  decision 
as  to  operation  should  depend  upon  the  course  of  the  symptoms  in  the 
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individual  case.  If  the  disease  is  progressing  favourably^-i.  e,,  the  in- 
fiamiiiatory  area  not  increasing  and  the  constitutional  symptoms  steadily 
anbsidin^f — one  may  often  wait,  with  advantage,  for  abscess  to  fomi  before 
interfering.  If  suppuration  doe^  not  occur  and  the  case  ends  in  resolu- 
tion, operation  may  be  deferred  until  the  aeute  attack  is  over.  It  should, 
however,  be  rem  end  je  red  tliat  the  gravest  symptoms  not  infre(]uently 
develop  with  great  suddenness  in  cases  which,  to  all  appearances,  have 
Ijeen  progressitig  favourably,  and  sometimes  in  waiting  to  secure  a  more 
favourable  time  for  operation,  the  only  favourable  time  has  been  lost. 
All  these  eases  should  be  ver}'  closely  watcbe<j,  being  seen  every  few  hours, 
ami  the  surgeon  should  stand  ready  to  operate  immediately  should  the 
inflammation  take  an  unfavourable  turn,  as  when  symptoms  j^oint  to  a 
rapid  extension  of  tlie  disease  or  to  perforation  into  the  general  peritoneal 
cavity. 

On  the  whole,  in  very  young  children,  the  earlier  the  operation  is 
done  the  better.  The  risks  of  waiting  are  great  and  a  cfunparatively 
small  proportion  of  the  cases  can  he  expected  to  terminate  in  resolution* 

INTESTINAL  WORMS. 

Judging  by  published  reports,  intestinal  worms  are  much  more  com- 
mon in  Europe  than  in  this  country.  In  10,000  patients  treated  for  med- 
ical diseases  in  my  dispensary  service,  there  was  positive  evidence  of 
worms  in  but  79  cases.  Of  these,  9  had  tapeworms,  40  roundworna^^  27 
threadworms,  and  3  both  round  and  threadworms.    In  private  practice 


among  the  better  classes,  worms  are  certainly  rare,  i  (v  jIii    ij^     vjfijJ^dM^ 

Cestodes — Tapewokms, — Cestodes  are  usually  introduced  into  the  ^^  ^ 
body  by  the  ingestion  of  some  form  of  food  containing  larvte  (cysticerci).  -  *  j^y 
The  larva  of  the  imiia  solium  is  most  frequently  found  in  pork;  tliat  of  1  JJf*  ^j 
the  imiia  mediocaneUaia  in  beef;  that  of  the  hoihriocephalns  la  ins  in  y  /  j$ 
fish;  that  of  the  imiia  cucumerina  inhabits  dog  or  cat  lice,  being  intrp-  '{|  j'TV 
duced  into  the  intestinal  tract  accidentally  by  the  hands.         -f 

In  the  intestine  the  larvae  develop  into  the  mature  tapeworms,  usually 
in  from  three  to  three  and  a  half  months;  after  which  the  terminal  seg- 
ments becoming  mature,  separate,  and  are  discharged  in  the  fseces,  some- 
times singly,  sometimes  connected.  New  segments  continually  form 
next  to  the  head  as  the  terminal  ones  are  cast  off,  so  that  the  length  of 
the  worm  is  not  diniinishe*d.  The  duration  of  life  of  the  worm  is  estimated 
to  be  from  ten  to  thirty  years.  Each  mature  segment  is  provided  with 
both  male  and  female  sexual  organs,  and  contains  ova  in  great  numbers. 
The  ova  escape  after  the  rupture  of  the  segment  outside  the  body.  They 
find  their  way  into  the  stomach  usually  of  herbivorous  animals  with  their 
food.  Here  the  thick  shells  of  the  ova  are  dissolved  by  the  gastric  juice 
and  the  embryo  set  free.    By  means  of  the  booklets  with  which  it  is  pro- 
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videU,  it  migmtes  from  the  stomach  or  intestine  and  may  be  found  in  the 
muscles  or  in  any  organ  of  the  body,  even  the  brain  and  eye.  When  it 
reaches  its  final  resting  place  it  loses  its  hooks  and  gradually  becomes 
transformed  into  a  vesicle,  from  the  inner  surface  of  which  there  projects 
something  resembling  the  head  of  the  future  tapeworm.  In  this  stage  it 
is  known  as  the  bladder  worm  or  cysticercus.  The  cysticorci  of  the  tmnia 
Bolmm  are  sometimes  found  in  man,  but  the  other  yarieties  very  rarely. 
For  the  further  development  of  the  larval  form  it  must  be  taken  into  the 
stomach  of  man  or  some  carnivorous  animal.  This  occurs  when  pork, 
beef,  or  fiah  containing  cysticerci  is  eaten.  The  vesicle  wall  is  now  did- 
solved,  and  the  head  passing  into  the  intestine  develops  into  the  mature 
tapeworm-     Several  varieties  of  taenia  are  found  in  the  human  intestine  : 

Tffiiua  Sa^ata  or  Hediocaneliata— Beef  Tapegjarpi  (Fig.  78).  This 
is  the  most  frequent  form  found  in  children,  all  others  being  rare.  In- 
fection results  from  eating  raw  or  partially  cooked  beef  containing  cys- 
ticerci.  The  worm  is  from  twelve  to  twenty  feet  in  length,  and  has  a 
square  pigmented  head  without  hooks  but  provided  with  four  suckers. 
The  full-sized  segments  are  from  onejiall.  to  tjxree  fourths  of  an  inch 
long  and  about  half  as  wide. 

ImmB,  Solium— Pork  Tapeworm  (Fig.  79).  This  is  a  rare  form  in 
children,  and  comes  from  eating  raw  or  partially  cooked  pork  or  sausage. 
It  is  from  six  to  ten  feet  in  length,  the  segments  being  nearly  square. 


,» , _ 
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Fio.  78.— TiBn'mftaginftU;  hflid,  Mgnient, 
and  egii.    (JiUc«eh.) 


Ftci.  79. — T»nift  aolium;  li«fli(L  tcgmcnt, 


The  head  is  about  the  size  of  a  mustard  seed  and  is  pigmented.  It  also  is 
provided  with  four  suckers  and  a  proboscis,  surrounding  which  is  a  circle 
of  about  twenty -six  hooks, 

TffiEia  Cuoumerina  or  Elliptica  (Fig.  80) .  The  larvae  of  this  form 
develop  in  a  louse  found  on  the  skin  of  dogs  and  cats.  Children  who 
play  with  infected  animals  are  the  ones  affected,  the  parasite  being  con- 
veyed to  the  month  usually  by  means  of  the  hands;  it  may  thus  be 
found  even  in  young  infanti.  Most  of  the  tapeworms  in  infants  are  of 
this  variety.     This  form  of  ta?nia  is  much  smaller  than  either  of  the  pre- 


ceding varieties,  the  full  length  being  only  from  six  to  twelve  inches* 
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Bothriocephalns  Latni  (Fig.  81).    This  is  a  rare  form  except  in  the 
eea  coum tries  of  northern  Europe  and  Switzerland,  where  it  is  said  to  be 


Fi«.  SO.^Hetd  mid  M«nnent  of  tienln 
oncameriiuu    (Jiilcflcb.) 


and  aide  views  of  he«d;  Cy  a^menU; 
d,  eggs.    ( Jftkach.) 


▼ery  common*  The  larvae  are  harboured  by  certain  fish,  through  which 
they  are  introduced  into  the  body.  The  full-grown  worm  ia  from  twenty- 
five  to  thirty  feet  in  length, 

Teenla  Nana  and  Tsenia  Flava  Fimotata.  These  are  two  rare  varietiei 
that  have  been  found  in  children  in  a  few  instances. 

Usually  but  a  single  worm  is  present,  although  as  many  as  five  or  six 
have  been  found.  Rarely  tfentnp  have  been  associated  with  roundworms 
and  also  with  threadworms. 

SymptoniB.— The  only  positive  evidence  of  tapeworm  is  the  discharge 
of  the  separated  segments,  either  singly  or  in  groups.  Occasionally  worms 
pass  into  the  stomach  and  are  vomited.  Various  abdominal  symptoms 
may  be  associated  with  worms,  but  most  of  these  are  very  indefinite  in 
character  and  are  more  often  due  to  other  causes.  The  most  frequent 
symptoms  are  bad  breath,  various  annoying  sensations,  colicky  attacks,  in- 
ordinate or  capricious  appetite,  and  diarrhoea.  Usually,  if  the  patient  is 
in  good  health,  no  constitutional  symptoms  are  seen.  Sometimes,  particu- 
larly with  the  bothrioeephalus  latus,  there  is  a  very  grave  degree  of  antemia. 
Many  cases  are  now  on  record,  some  of  them  in  children,  in  which  the 
symptoms  of  pernicious  anasmia  have  been  present  and  have  disappeared 
after  the  expulsion  of  the  tapeworm.  Nervous  symptoms  are  not  so  often 
seen  as  with  roundworms,  and  will  be  discussed  in  connection  with  them. 

Treatment.— Prophylaxis  requires  the  cooking  of  meat  to  a  sufficient 
degree  to  destroy  the  cysticerci*  There  is  especial  danger  in  eating  raw 
pork  or  sausage;  that  from  rare  beef  is  much  less.  The  list  of  drugs 
used  for  the  expulsion  of  the  worm  is  a  long  one ;  probably  the  most  sat- 
isfactory ia  the  Qlagresin  of  male  fern,  which  should  be  given  in  capsule, 
in  trixv  doses  to  a  child  of  ten  years,  four  capsules  usually  being  adminis- 
tered at  hourly  intervals.     The  vermifuge  should  be  preceded  by  several 
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XEMATiDDES.^Two  Ttneties  are  foand  in  tlie  intestinal  canal,  the  as- 
carts  lumbricoides  and  the  asyuris  tarmiealaris. 

Ascaris  Lttmbricoides — Soandwani. — ^This  worm  occupies  the  small 
intestine.    It  is  much  more  frec^uenilj  met  alth  in  diildren  than  is  the 

tapeworm.  It  is  exceedinglj  rare  in  infancy^ 
bnt  is  QsnallT  seen  between  the  third  and 
tenth  years.  In  oTer  one  thousand  antopsiefl 
upon  infants  I  have  onlj  once  found  a  round- 
worm in  the  intestine. 

The  roundworm  is  from  fire  to  ten  inches 
long^,  the  female  being  longer  than  the  male. 
It  is  of  a  light  graj  colour  with  a  slightly 
pinkish  tint,  cylindrical,  and  tapering  toward 
the  extremities  (Fig.  82),  The  eggs  are  oval 
^^        ,^Bk.  ^^  form,  about  ^-J^  inch  in  diameter^  and  are 

J^^k     ^^3^  numbered  by  millions.    These  worms  rarely 

^^H  ^  n|H     I  i         ^^st  singly ;  usually  from  two  to  ten  are  pres- 
^^     ^6^    If         ^^^   ^^^    there   may   be   hundreds.      When 

Yery  numerous  they  coil  up  and  form  large 
masses,  which  may  cause  intestinal  obstruc- 
tion. 

The  life  history  of  the  roundworm  is  not 
yet  perfectly  understood*  Epstein  cultivated 
outside  of  the  body  eggs  taken  from  the  stoolg,  and  found  that  under 
favourable  ctmditions  of  sun  and  air  five  weeks  were  required  for  the 
development  of  the  embryo.  These  were  then  fed  to  children.  In  three 
inonUis  i\w  ova  appeared  in  the  stools,  and  after  the  administration  of 
santonin  miuiy  worms  were  discharged.  From  these  exj>oriments  it  would 
appear  tliat  no  intermediate  host  is  required,  although  this  was  pre- 
viously supposed  to  be  the  ease.  It  was  believed  that  the  ova  were  swal- 
lowed by  i^oine  worm  or  insect,  and  in  this  form  were  taken  into  the  intes- 
tinal etuial  with  green  vegetables,  fruit,  or  drinking  water 

The  migrution  of  the^e  worms  is  curious,  and  in  some  instances  truly 
rkable     They  frequently  enter  the  stomach  and  are  vomited,    Occa- 


f  10.  SI— AiCftHt  lumbTkoidoM ; 
A,  ootire  wonti ;  A»  Head  ;  c, 
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sionally  one  may  appear  in  the  nose.  They  have  been  known  to  pass 
through  tho  Kustacliian  tube  into  the  miihlle  ear  and  to  appear  in  the  ex- 
ternal meatus.  Entering  the  hirjmx  they  have  produced  fatal  asphyxia. 
It  is  not  very  rare  for  them  to  enter  the  common  bile  duct  and  pro- 
duce jaundice.  They  niay  even  enter  in  great  numbers  the  smaller  bile 
ducts  and  produce  hepatic  abscesses.  They  have  been  found  in  the  pan- 
creatic duct,  in  the  vermiform  appendix,  and  in  tho  splenic  vein.  It 
has  long  been  known  that  they  would  perforate  an  intestine  whieli  was  the 
seat  of  ulceration^  but  well  authenticated  cases  have  been  reported  in  which 
they  have  perforated  an  intestine  previously  healthy,  setting  op  a  fatal 
peritonitis.  In  Archambau It's  case  they  perforated  the  stomach.  In  cases 
of  a  persistent  Meckel's  diverticulum,  worms  have  been  discharged  from  an 
umbilical  fistula.  They  have  been  found  in  umbilical  abscesses.  Consid- 
ering, however,  the  frequency  of  roundworms,  migrations  are  rai^e. 

Symptoms, — The  symptoms  of  roundworms  are  of  the  most  indefinite 
kind;  often  there  are  none  until  the  worm  is  discovered  in  the  stools. 
It  is  then  fair  to  assume  that  other  wonns  are  also  present.  The  most 
frequent  abdominal  symptoms  are  colic,  tympanites,  and  other  symptoms 
of  indigestion,  h*ss  of  appetite,  restless,  disturbed  sleep,  grinding  of  the 
teeth  at  nighty  and  picking  the  nose.  These  symptoms  are  much  more 
frequently  due  to  other  causes  than  to  worms,  but  when  all  are  present 
the  existence  of  worms  should  he  suspected. 

A  great  variety  of  nervous  symptoms  may  be  associated  with  intestinal 
worms.  They  are  more  often  seen  with  lumbricoida  than  with  either  of 
the  other  varieties.  The  symptoms  may  be  of  the  most  puzzling  cbaract^jfr, 
and  may  simulate  very  closely  those  of  serious  organic  disease.  There 
may  be  chills,  headache,  vertigo,  hallucinations,  hys^terical  seizures,  epi- 
leptiform attacks,  convulsions,  tetany,  transient  panilyses  such  as  strabis- 
mus, and  even  hemiplegia  and  aphasia.  All  these  have  been  observed 
in  connection  with  intestinal  worms,  and  from  the  fact  that  the  symptoms 
disappeared  completely  after  the  worms  were  expelled  there  seems  to  be 
bt)t  little  doubt  tliat  they  w^ere  the  cause  of  the  symptoms.  As  in  the  case 
of  the  ab<lominal  symptoms,  however,  intestinal  worms  are  only  one  of  the 
causes  of  such  nervous  disturbances,  and  certainly  not  the  most  frequent; 
but  tho  possibility  that  they  may  depend  upon  worms  should  not  be 
overlooked. 

The  only  positive  evidence  of  the  existence  of  roundworms  is  the  dis- 
charge of  a  worm  from  the  body,  or  the  discovery  of  the  ova  in  the  stools, 
A  microscopic  examination  of  the  stools  is  a  valuable  means  of  diagnosis, 
and  one  that  is  too  infrequently  employed.  When  worms  are  present  the 
ova  may  be  found  in  great  numbers.  Their  continued  presence  after  the 
discharge  of  one  worm,  indicates  that  other  worms  remain, 

TYMiment^ — Altogether  the  most  efficient  agent  for  the  removal  of 
the  worms  is  saDtonio.     The  same  plan  of  administration  may  be  fol* 
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lowed  as  in  the  case  of  the  tapeworm — viz.,  to  give  the  drug  on  an  empty 
stomacli,  preceded  by  a  laxati%^e.  Santonin  is  best  given  in  powdered 
form  mij[ed  with  sugar.  For  a  child  of  five  years  three  grains  are  usually 
required.  This  amount  should  be  given  in  three  doses  at  intervals  of  four 
honrs,  soon  followed  by  a  purge  of  ealoiiiel  or  castor  oil. 

Oxynria  Vermicularifi — Pinworm — Threadworm* — The  ox}Tiri8  (Fig. 
83)  resembles  a  short  piece  of  white  thread.  The  female  is  about  one- 
third  of  an  inch  long^  the  male  about  one-balf  that  length,  but  is  less  fre- 
quently seen.  The  worm  tapers  toward  the  tail.  The  ova  are  of  slightly 
irregular  size,  and  are  considerably  smaller  than  those  of  the  round- 
wonn. 

The  oxynris  inhabits  chiefly  the  rectum  and  lower  colon;  less  fre- 
quently it  raay  be  found  as  high  as  the  caecum.  These  wonns  have  been 
seen  in  the  stomachy  and  even  in  the  mouth.  If  present  in  the  rectum  they 
are  usually  discovered  by  separating  the  folds  of  the  anus.    The  number 

of  worms  is  usually  large.  The 
irritation  to  which  they  give 
rise,  causes  a  great  production 
of  mncus,  and  frequently  leads 
to  a  chronic  catarrh  of  the 
colon  of  considerable  severity. 
The  worms  are  imbedded  in  the 
mucus;  often  they  fonn  with 
it  small  balls.  According  to 
Leuckart,  they  are  incapable  of 
multiplying  t>i  situ.  For  devel- 
opment, the  ova  must  be  swal- 
lowed. The  ova  as  well  as  the 
worms  are  passed  in  enor- 
mous numbers  with  the  stools. 
They  attach  themselves  to  the 
folds  of  the  skin,  the  hairs 
about  the  anus,  and  even  to  the 
genitals.  The  patient  may, 
through  lack  of  cleanliness  of  the  parts,  continually  re-infect  himself. 
After  discharge  from  the  body,  the  ova  may  be  carried  by  flies  and  de- 
posited upon  fruits,  vegetables,  or  in  drinking  water. 

Symptoms. — The  principal  symptom  caused  by  the  oxyuris  is  itching 
of  the  anus  or  the  genitals.  This  is  caused  by  the  migration  of  the  worms 
from  the  bowel,  and  usually  comes  on  at  about  the  same  hour  at  night, 
generally  soon  after  the  patient  has  retired.  It  is  sometimes  so  intense 
as  to  be  almost  intolerable.  It  leads  to  frequent  micturition,  to  incon- 
tinence of  urine,  in  the  male  to  balanitis,  and  in  the  female  to  vaginitis 
or  vulvitis,  and  in  both,  but  especially  in  the  latter,  it  may  be  the  cause 


Wtm.  63. — Plnwormn.  a,  head ;  A,  female ;  e.  mak ; 
«,  fcniftl«  and  male,  natural  alae;  d,  ova. 
(Jaksch.) 
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of  maaturbation.  Owing  to  the  catarrhal  colitis  which  is  excited,  there  is 
discharged  a  large  quantity  of  mucus.  The  irritation  may  lead  to  pro- 
lapsus ani.  Nervous  symptoms  are  not  so  frequently  associated  as  with 
the  other  varieties  of  worms,  although  I  liave  seen  at  least  one  case  of 
chorea  in  which  they  were  almost  certainly  the  cause.  They  have  been 
known  to  excite  convulsions. 

Treaiment. — This  is  usually  spoken  of  as  a  very  simple  matter,  and  no 
doubt  in  recent  cases,  or  where  the  number  of  worms  is  small,  this  is  true; 
but  where  the  number  is  large,  and  considerable  catarrhal  inflammation  of 
the  colon  is  present,  it  is  often  a  matter  of  the  greatest  difficulty  to  rid  the 
bowel  of  these  parasites*  Oases  often  resist  the  most  approved  methods 
of  treatment  for  months,  even  though  carefully  and  thoroughly  applied. 
The  reason  for  this  difficulty  is,  that  the  whole  colon  is  doubtless  infected, 
and  that  the  upper  part  is  very  imperfectly  reaclied  by  injections.  While, 
therefore,  injections  are  important  and  indeed  invaluable,  they  can  not 
be  relied  upon  exclusively.  The  most  scrupulous  attention  to  cleanliness 
is  an  absolute  necessity  as  the  first  step  in  the  treatment  of  all  cases.  It 
is  well  to  bathe  the  parts  about  the  anus  after  each  stool,  and  even  two 
or  three  times  a  day,  with  a  bichloride  solution,  1  to  10,000.  Itching  is 
best  controlled  by  the  application  of  mercurial  ointment  to  the  folds  of 
the  anus  at  bedtime,  this  effectually  preventing  the  escape  of  the  worms 
from  the  bowel.  The  local  application  of  cold  will  sometimes  have  the 
same  effect.  The  most  efficient  of  the  injections  is  probably  the  bichlo- 
ride. The  colon  should  first  be  thoroughly  cleansed  by  an  injection  of 
lukewarm  water  containing  one  teaspoonful  of  borax  to  the  pint,  in  order 
to  remove  the  mucus.  When  this  has  been  dischargeil,  half  a  pint  of  the 
bichloride  solution  mentioned  should  be  injected  high  into  the  bowel 
through  a  catheter,  and  retained  as  long  as  possible.  This  should  be  re- 
peated every  second  or  third  night  On  other  nights  a  simple  saline 
injection  may  be  employed.  The  infusioi?  of  quassia,  asafoetida,  aloes, 
and  garlic  are  also  useful. 

When  the  worms  are  high  in  the  colon,  drugs  by  the  mouth  must 
be  combined  with  injections.  The  worms  must  hQ  dislodged  by  the  use  of 
saline  cathartics,  and  simple  bitters,  espeeially  quassia  and  gentian, 
should  be  given  bj  the  moutli.  1  have  kHow^n  one  case,  which  resisted  for 
over  two  years  everything  which  had  been  tried,  to  be  cured  in  two  or  three 
weeks  by  injections  of  a  decoction  of  garlic,  in  connection  with  which 
garlic  was  given  in  large  quantities  by  the  mouth. 
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CHAPTER  XL 
mSMASES  OF  THE  RECTUM. 

PROLAPSUS  ANL 

Undbb  this  term  arc  included  two  conditions.  In  the  first,  or  partial 
prolapse,  there  is  simply  an  e version  of  the  mucous  membrane  which  pro- 
trudes beyond  tlie  ephincter.  In  the  second,  or  complete  prolapse,  there 
is  invagination  of  the  rectal  wall  for  a  variable  distance,  usually  two  or 
three  i inches. 

Etiology.— -Prolapse  is  most  common  in  children  during  the  second 
and  third  years.  Its  frequency  in  early  life  is  partly  due  to  the  lack  of 
support  furnished  by  the  levator-ani  muscles.  It  also  occurs  very  readily 
when  the  ischio-rectat  fat  is  sc'anty ;  it  is  therefore  often  seen  in  children 
suffering  from  marasmus.  The  exciting  cause  may  be  anything  which  pro- 
Tokes  severe  and  prolonged  straining.  This  may  be  either  the  tenesmus 
accompanying  inflammation  of  the  rectal  mucous  membrane  or  chronic 
constipation.  It  may  come  from  phimosis  or  stricture  of  the  urethra,  and 
it  is  a  very  frequent  svmptom  of  stone  in  the  bladder. 

Bymptoms. — Prolujise  usually  occurs  during  the  act  of  defecation.  It 
is  generally  easily  reduced,  but  shows  a  great  disposition  to  return  with 
every  stool.  In  obstinate  cases  the  bowel  comes  down  at  other  times. 
The  appearance  of  the  tumour  varies  with  its  size.  In  the  slighter  form 
there  is  simply  a  ring  composed  of  a  fold  of  mucous  membrane  surround- 
ing the  anus.  In  the  more  severe  form  there  is  a  flattened,  corrugated 
tumour,  usually  abont  the  size  of  a  small  tomato  (Fig.  84).  The  mucous 
membrane  covering  the  tumour  is  of  a  deep  purplish-red  colour,  and 
bleeds  readily.  It  may  be  the  seat  of  catarrhal  or  membranous  inflamma- 
tion. The  diagnosis  in  most  ca^^es  is  easy,  although  the  tumour  has  been 
confounded  with  polypus  and  intussusception. 

Treatment.^ — In  most  cases  reduction  is  easily  accomplished  by  laying 
the  child  upon  its  face  across  the  lap,  and  making  gentle  pressure  upon  the 
tumour  with  oiled  fingers.  The  application  of  cold»  either  by  means 
of  ice  or  cold  cloths,  is  of  assistance  in  cases  which  are  not  atones  reduced 
by  pressure.  After  reduction,  in  the  milder  cases  the  child  should  be  kept 
upon  its  back  for  at  least  an  hour.  Where  the  tumour  tends  to  come 
down  with  every  stool,  special  attention  should  be  given  at  this  time.  If 
an  infant,  the  bowels  should  always  move  while  the  child  lies  upon  itfl 
back,  and  during  defecation  the  buttocks  should  be  pressed  together  by  a 
nurse.  Older  children  should  use  an  inclined  seat  placed  at  an  angle  of 
about  forty-live  degrees,  but  should  never  sit  upon  a  low  chair  or  assume 


tenesiniiB  may  be  overcome  by  frequent  sponging  with  ice  water,  or  by 
the  use  of  small  injeetiond  of  ice  water  and  tannic  acid,  in  the  proportion 
of  twenty  grains  to  the  ounce.  In  more  eevere  cases  it  may  be  controlled 
by  the  use  of  suppositories  of  opium  or  cocaine.  Where  the  bowel  tendi 
to  come  down  frequently,  this  may  be  prevented  by  the  nse  of  an  adhesiTe 
strap  two  or  three  inches  wide,  placed  tightly  across  the  buttocks.  This 
is  better  in  the  milder  cases  than  a  T-bandage.  The  great  majority  of  the 
cases  are  cured  by  these  means  in  the  course  of  a  few  weeks. 

In  the  most  severe  cases  the  bowel  not  only  protrudes  during  defeca- 
tion, but  also  in  the  interval,  and  it  may  be  down  for  weeks  at  a  time. 
Such  c-ases  are  rarely  seen  except  in  infants  who  have  very  flabby  muscles^ 
and  but  little  adipose  tissne  at  the  floor  of  the  pelvis.  Reduction  is  some- 
times difficult  in  cases  where  the  prolapse  has  tasted  a  long  time.  It 
is  often  facilitated  by  painting  the  protrudiug  part  with  a  4-i>er.cent  solu- 
tion of  cocaine,  and  then  dilatiug  the  sphincter  by  passing  the  finger  into 
the  central  opening  of  the  tumour.  After  reduction,  suppositories  con- 
taining from  one  fourth  to  one  grain  of  cocaine  may  be  iuserttHi.  They 
are  more  efficient  than  those  containing  opium  or  belladonna,  A  tirm  pad 
should  be  applied  over  the  anus,  held  in  position  by  a  T-bandage.  The 
tone  of  the  levator  and  sphiuctcr-ani  muscles  is  often  greatly  improved  by 
local  injections  of  strychuia.  For  a  child  two  years  ohi  Yim  E^^^^  ^^^J  be 
used  twice  a  day.  Where  these  measures  fail,  the  protruding  part  may 
be  touched  with  the  PaquoHn  cautery,  linear  markings  being  made  at  in- 
tervak  of  an  inch.    Amputation  or  excision  is  not  required  in  children* 
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FISSURE  OP  TBE  ANUS, 

This  ia  not  a  very  uncommon  oondition  in  children.  The  most  fre- 
quent cause  is  the  passuge  of  a  large,  hard,  fajcal  masa.  Sometimes  it  re- 
milU  from  traumatisni  inflicted  with  the  nozzle  of  a  syringe  while  giving 
an  tsnerna.  It  may  be  produced  by  the  scratching  excited  by  pin  worms.  lo 
the  beginning  there  is  a  simple  tear  at  the  margin  of  the  anus.  The 
laceration  which  is  produced  usually  heals  promptly ;  bot  if  the  cause  is 
repeated,  hoalitjg  is  prevented,  and  there  is  finally  produced  a  linear  ulcer, 
or  a  true  fissure,  which  may  last  for  some  time  and  be  a  sonrce  of  great 
annoyance. 

A  f resli  fissure  has  the  appearance  of  any  other  tear  at  a  muco-cuta- 
neou«  orifice.  One  of  longer  standing  has  a  gray  base,  slightly  indurated 
edges,  often  discharges  a  small  amount  of  pus,  and  bleeds  a  drop  or  two 
with  nearly  every  movement  of  the  bowels.  The  most  constant  symptom 
is  pain,  which  usually  occurs  with  the  act  of  defecation,  and  continues  for 
g(une  tiuic  afterward.  It  is  most  severe  when  the  fissure  is  just  at  the 
mar^nu  of  tlu'  sphincter,  and  leads  the  child  to  resist  every  inclination  to 
have  the  bowrln  move,  so  that  it  becomes  a  cause  of  chronic  constipation, 
wliich  con  tt  it  ion  agjiin  greatly  aggravates  the  fissure.  The  pain  is  often 
referred  to  other  parts  iu  the  neighbourhood. 

Tlu>  treatment  is  simple  and  usually  efficient*  It  consists  in  clean- 
linims,  ovomotuiug  the  constipation,  and  touching  the  fi^ssure  with  nitrate 
of  .Hilvcr,  preferably  with  the  solid  stick  If  the  case  is  not  speedily  re- 
lieved by  i>uoh  lueasures,  the  sphincter  should  be  stretched  as  in  adult 
paiit^nts. 


PROCTITia 

Prootitia*  or  intiamnuition  of  the  rectum,  usually  occurs  with  infiam- 
nmtion  of  (he  rest  of  the  large  intestine,  but  it  may  occur  alone.  It  ig 
to  the  Oiise^H  in  which  only  the  rectum  is  involved  that  the  term  is  geo- 
orally  applied. 

The  oauao«  are  for  the  most  part  local.  A  frequent  one  in  infanta 
it  the  uae  of  irritating  injections  or  suppositories,  either  for  the  relief  of 
couAtipiitbti  or  as  a  means  of  administering  certain  drugs.  I  have  seen 
one  obatinato  oaae  in  an  infant  a  year  old,  following  the  prolonged  use  of 
If  lyoerin  suppositories.  It  ia  sometimes  caused  by  iraumatism«  espedalij 
bj  the  careless  4^ivin|jt  of  an  enema.  It  acoompaniee  pinworm&  In 
certain  oamvi  it  nuiy  result  from  direct  infection  through  the  anna.  This 
Ul^  b«^  from  a  gouorrh\ral  inflammation  extending  from  the  vagina  or 
urethriH  or  fr^^m  an  infection  due  to  other  bacteria,  particularly  in  cases 
el  measles,  scarlet  fever,  and  diphtlieria ;  or  finallT,  it  may  be  due  to  syph* 
lia    The  vht -  '       *         ^ttion  are  the  same  as  in  the  rest  of  the  in- 

tine*     Prv'v  <^  catarrhali  mamlknuioiiai  or  ukaimtive. 
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Catarrhal  Proctitis. — The  pathological  conditions  are  the  same  as  in 
ordinary  catarrhal  inflammation  of  the  intestinal  mucous  membrane.  By 
the  introduction  of  a  speculum,  or  by  simply  everting  the  mucous  mem- 
brane, it  is  seen  to  be  reddened,  swollen,  and  bleeds  easily.  There  is  a 
copious  secretion  of  mucus.  In  cases  of  long  standing  there  may  be 
superficial  ulceration  appearing  as  a  white  or  yellowish-white  surface, 
usually  just  inside  the  sphincter. 

The  symptoms  are  chiefly  local,  although  a  condition  of  general  irrita- 
bility may  result  from  the  local  condition.  There  is  heightened  reflex 
action,  so  that  the  stool  often  comes  with  a  squirt.  There  is  pain  with 
defecation,  and  mucus  is  discharged,  usually  as  a  clear,  jelly-like  mass, 
and  sometimes  in  the  form  of  a  cast,  but  not  generally  mixed  with  the 
stool.  There  are  usually  traces  of  blood,  sometimes  quite  large  h«ieraor- 
rhages.  In  the  most  acute  cases,  tenesmus  is  present  both  during  and 
after  the  stool.  There  may  be  prolapsus  ani.  The  skin  in  the  vicinity  is 
irritated  by  the  discharges,  most  frequently  so  in  infants.  If  the  cause 
is  pin-worms,  there  may  be  intense  itching.  The  duration  of  the  disease 
is  indefinite,  depending  upon  the  cause.  It  may  be  a  few  days  or  many 
months.  The  inflammation  may  extend  from  the  rectum  to  neighbouring 
parts,  leading  to  ischio-rectal  abscess. 

Membranous  Proctitis. — It  has  been  customary  to  describe  this  as  a 
complication  of  diphtheria,  usually  occurring  with  diphtheria  of  the  exter- 
nal genitals.  As  very  few  of  these  cases  have  been  studied  bacteriolog- 
ically,  it  is  impossible  to  say  what  proportion  of  them,  if  any,  are  to  be 
regarded  as  true  diphtheria.  It  is  probable  that  the  great  majority  are 
due  to  infection  by  streptococci.  When  the  infection  is  from  the  intestine 
above,  the  rectum  is  never  affected  alone.  When  it  is  from  below,  this 
may  be  the  case.  The  lesions  are  the  same  as  in  membranous  inflamma- 
tion occurring  higher  in  the  colon.  The  symptoms  resemble  those  of  the 
catarrhal  variety,  with  the  addition  that  the  stools  contain  pieces  of 
pseudo-membrane.  This  can  be  made  out  only  by  repeatedly  washing 
the  discharges  with  water.  If  accompanied  by  prolapse,  the  pseudo- 
membrane  may  be  seen.  Membranous  proctitis  may  be  complicated  by  a 
membranous  inflammation  of  the  genitals  or  the  perinaeum.  Although 
it  is  usually  acute,  it  may  last  for  weeks. 

Xnoerative  Proctitis. — Ulcers  of  the  rectum  may  be  the  result  of  a  ca- 
tarrhal inflammation ;  these,  however,  are  usually  superficial,  affecting  the 
mucous  membrane  only,  and  in  most  cases  heal  rapidly.  Sometimes  they 
extend  more  deeply  into  the  submucous  or  even  the  muscular  coat.  They 
are  then  chronic,  often  very  obstinate,  and  may  last  indefinitely.  Follicu- 
lar ulcers  of  the  rectum  are  nearly  always  associateii  with  the  same  con- 
dition in  the  sigmoid  fiexure.  These  are  always  multiple  and  usually 
small,  rarely  being  more  than  a  quarter  of  an  inch  in  diameter.  Some- 
times the  small  ones  coalesce,  producing  much  larger  ulcers.    Membranous 
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proctitis  is  rarely  followed  by  ulceration,  although  this  is  a  possible  result 
where  sloughing  has  occurred.  Single  ulcers  may  be  of  tuberculous  ori- 
gin, Sleffen  reports  two  cases  of  tuberculous  ulcer  of  the  rectum  in 
children  of  seven  months  and  three  years  respectively.  I  have  seen  one 
such  ulcer  in  a  young  infant,  which  was  fully  three-fourths  of  an  inch  in 
diameter,  and  was  not  associated  with  other  tul)eTeu1ous  disease  of  the 
lar^e  intestine.    Sj-philitic  ulcers  are  extremely  rare  in  children. 

The  symptoms  of  ulcer  of  the  rectum  are  mainly  two — pain  and  hs&m* 
orrhage.  The  pain  is  of  variable  intensity,  and  may  be  referred  to  the 
coccyx,  or  to  any  of  the  neighbouring  parts.  The  amount  of  bleeding 
may  be  small,  the  blood  coming  in  clots,  or  it  may  be  fluid  and  in  so  large 
a  quantity  as  to  produce  general  symptoms.  It  usually  accompanies  every 
stool.  In  addition  the  stool  contains  more  or  less  pua,  particularly  in 
chronic  cases.  When  the  ulcer  is  low  down,  tenesmus  is  present  and  may 
be  a  prominent  symptom.  A  positive  diagnosis  of  ulcer  can  be  made  only 
by  examination  with  a  speculum. 

Treatment. — In  ctises  of  acute  catarrhal  proctitis  injections  of  some 
bhuid  iltiid  should  be  employed,  such  as  a  starch- water,  limewater,  a  mixture 
of  oil  and  limewater,  or  a  warm  one-per-cent  saline  solution.  The  local 
cause,  if  one  is  present,  should  be  removed.  Where  the  stools  are  excess- 
ively acid,  alkalies  may  be  given  by  the  mouth.  The  disordered  digestion* 
when  present,  is  to  be  treated  according  to  its  special  symptoms.  In  the 
most  acute  cases  the  patient  should  be  kept  in  bed.  Where  the  tenesmus 
is  severe*  suppositories  of  opium  or  cocaine  may  be  used*  In  the  more 
chronic  cases  saline  injections  should  be  given,  and  followed  by  a  mild 
astringent  like  tannic  acid,  ten  grains  to  the  ounce,  or  a  one-per-cent  solu- 
tion of  hamamelis.  Oases  associated  with  pinworms  are  especially  obsti- 
nate, II ere  the  treatment  is  first  to  be  directed  to  the  worms,  and  after- 
ward to  the  proctitis. 

In  the  membranous  cases  the  same  measures  are  to  be  employed,  and 
in  addition  the  injection  of  a  warm  boric>acid  solution  two  or  three 
times  a  day. 

Cases  of  ulcer  require  the  most  careful  treatment  In  many  there  is 
but  little  tendency  to  spontaneous  recovery.  An  examination  with  the 
speculum  should  be  insisted  upon  in  all  cases  of  chronic  proctitis,  to 
make  sure  of  the  diagnosis.  Best  in  bed  is  essential  to  a  rapid  improve- 
ment. The  patient  should  be  put  upon  a  bland  diet,  especially  of  milk, 
and  the  bowels  kept  freely  open  by  the  use  of  laxatives,  and  injections 
twice  a  day  of  a  saturated  boric-acid  solution.  Locally  there  should  be 
applied  a  solution  of  nitrate  of  silver,  one  grain  to  the  ounce,  the  bowel 
haying  previously  been  washed  with  tepid  water.  If  a  stronger  solution 
than  this  is  used,  it  should  be  neutralized  after  half  a  minute  by  the 
injection  of  a  salt  solution. 
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ISCHIO-RECTAL  ABSCESS. 

This  18  not  a  yeiy  nure  condition  eren  in  infancy.  Infection  from  the 
rectum,  ngoally  through  the  lymph  channels,  seems  to  be  the  most  com- 
mon cause,  although  sometimes  the  abscess  may  be  traced  directly  to  trau- 
matism. In  a  single  year  I  hare  seen  six  cases.  All  but  two  were  small, 
circumscribed  abscesses  and  quite  superficial,  apparently  starting  as  an 
acute  inflammation  of  the  lymph  glands  of  the  region.  They  are  analo- 
gous to  a  similar  process  in  the  lymph  glands  of  the  neck,  seen  in  in- 
fancy. These  cases  healed  promptly  after  incision.  In  other  instances 
there  is  seen  a  disposition  to  burrow,  as  in  adults.  Only  once  have  I  met 
with  diffuse  suppuration  in  the  ischio-rectal  region,  terminating  in  slough- 
ing and  death,  and  this  was  in  an  infant  only  three  months  old. . 

Essentially  the  same  varieties  of  inflammation  are  seen  in  early  life  as 
in  adults.  Most  of  these  cases  recover  promptly  after  simple  incision  and 
cleanliness,  flstula  being  a  rare  sequeL 

HEMORRHOIDS. 

These,  fortunately,  are  not  often  seen  in  children^  although  they  occur 
in  those  as  young  as  three  or  four  years,  and  in  some  cases  may  even  be 
congenitaL  The  principal  cause  is  chronic  constipation,  rarely  diarrhoea. 
The  tumours  are  generally  small  and  external,  the  chief  symptom  com- 
plained of  being  pain  on  defecation.  Bleeding  sometimes  accompanies 
the  pain,  but  the  haemorrhages  are  usually  small.  The  treatment  is  to  be 
directed  toward  the  underlying  cause.  In  most  of  the  cases  this  suffices 
to  cure  the  condition.  I  have  rarely  seen  in  a  young  child  a  case  requir- 
ing operation,  although  neglect  may  make  this  procedure  necessary. 

INCONTINENCE  OF  FECES. 

Inability  to  control  the  faecal  evacuations  is  seen  in  certain  cases  of 
paraplegia  due  to  myelitis,  in  injury  of  the  lumbar  portion  of  the  spinal 
cord,  and  in  spina  bifida.  It  is  also  seen  in  the  coma  of  meningitis,  and 
occasionally  in  the  typhoid  condition  and  in  extreme  adynamia,  no  matter 
in  the  course  of  what  diseases  they  develop.  In  all  these  conditions  in- 
continence of  faeces  is  a  symptom  giving  rise  to  much  annoyance  and 
needing  careful  attention.  TJncleanliness  with  reference  to  excreta,  seen 
in  idiocy,  can  hardly  be  classed  as  incontinence. 

Besides  these  familiar  forms,  the  condition  is  sometimes  seen  from 
causes  somewhat  resembling  those  of  incontinence  of  urine.  The  tone 
of  the  sphincter  becomes  so  feeble  that  it  does  not  resist  even  the  slightest 
impulse  to  evacuate  the  rectum.  The  discharge  may  take  place  with  but 
littte  warning,  and  may  occur  either  by  day  or  night.  In  some  cases  a 
local  oanae  exists,  such  as  stretching  of  the  sphincter  by  a  rectal  prolapse 
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or  by  impaction  of  faeces;  more  frequently,  liowever,  the  catises  relate  to 
the  general  nervous  condition  of  the  patient  Fowler*  (New  York)  haa 
reported  two  very  typical  cases  of  this  variety,  and  I  have  seen  one.  They 
are,  however,  very  rarely  met  with  in  practice.  Of  the  cases  reported  in 
literature,  the  majority  have  occurred  in  highly  nervoas,  anaemic  children. 
Fowler's  cases  were  cured  by  the  nse  of  ergot  giveu  by  the  month  and  by 
suppository.  In  cases  not  relieved  by  this  treatment,  strychnia  should  be 
injected  locally  iis  described  under  Prolapsus  Ani.  In  all  cases  the  gen* 
eral  condition  sbonld  receive  careful  attention. 

CHAPTER    XII, 
DISEASES  OF  TEE  LIVER, 

Aside  from  the  different  forms  of  degeneration  which  are  seen  in  the 
various  infections  diseases,  the  liver  is  not  often  the  seat  of  serious  dis- 
ease in  infancy  and  early  childhood.  In  later  childhood  nearly  all  the 
forms  seen  in  adult  life  are  occasionally  met  with,  although  even  then 
they  are  quite  rare. 

Size  and  Position* ^ — The  weight  of  the  liver  in  the  newly*born  chUd, 
from  one  huridreil  and  seven  observations  of  Birch-llirschfeld,  is  4*5  ounoeB 
(127  grammes),  or  about  4*2  per  cent  of  the  body  weight  The  following 
table  gives  the  results  of  one  hundred  and  seventy* four  observations  upon 
the  liver  in  infancy  in  the  autopsy  room  of  the  New  York  lufaut  Asylum: 

Weight  of  the  Liver  in  Infancy. 


I 


AVEAAQK. 

1-            ,r 

AOK. 

Ounces, 

Oriuimieft. 

1 

3  months ♦ , , 

6-3 

75 

11  0 

10  0 

-180 
212 

4.^ 

3*1 

e     " 

3'0 

13     ** . 

3*40 

2  veAra , 

3*37 

3     "     . . , 

3*36 

In  adults,  according  to  Frerichs,  the  weight  of  the  liver  ia  about  2-5 

per  cent  of  the  weight  of  the  body. 

The  upper  border  of  the  liver  is  best  made  out  by  percussion.  In  the 
child,  the  upper  limit  of  the  liver  dulnoss  in  the  mammary  line  is  found 
in  the  fifth  iotercostal  space;  in  the  axillary  line,  in  the  seventh  space; 
posteriorly,  in  the  ninth  space*  The  lower  border  is  best  determined  by 
palpation.  This,  as  a  rule,  in  the  mammary  line  is  found  about  one  half 
an  inch  below  the  free  border  of  the  ribs.  According  to  Steffen,  the  left 
lobe  is  relatively  larger  in  the  child  than  in  the  adult.     The  liver  may  bo 
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displaced  downward  by  contraction  of  the  chest,  as  in  rickets,  or  by  an 
accumulation  of  fluid  in  the  pleural  cavity.  It  is  frequently  found  lower 
than  normal  in  conditions  of  great  emaciation,  owing  to  relaxation  of  the 
abdominal  walls  and  its  ligamentous  supports.  Upward  displacement  is 
much  less  frequent,  and  depends  usually  upon  ascites  or  abdominal  tumours. 

■alfonnations  and  Malpositions. — Congenital  malformations  relate 
chiefly  to  the  bile  ducts.  These  have  been  considered  in  the  chapter  de- 
voted to  Icterus  in  the  Newly  Bom  (page  78). 

The  liver  may  be  found,  upon  the  left  side  in  cases  of  general  transpo- 
sition of  the  viscera.  In  fissure  of  the  diaphragm  it  has  been  found  in  the 
thoracic  cavity. 

ICTERUS. 

Icterus,  or  jaundice,  occurs  in  children,  as  in  adults,  from  two  general 
classes  of  causes.  The  first  includes  those  cases  in  which  there  is  some 
obstruction  to  the  flow  of  bile  from  the  liver  into  the  intestine,  or  obstruc- 
tive jaundice.  In  the  second  group,  in  which  the  jaundice  is  classed  as 
non-obstructive,  it  depends  upon  certain  changes  in  the  blood  itself.  This 
is  seen  in  the  physiological  jaundice  of  the  newly  born,  in  that  associated 
with  septic  conditions  and  as  the  result  of  certain  poisons. 

Obstructive  jaundice  from  pressure  upon  the  bile  ducts  is  extremely 
rare  in  children.  Obstruction  by  a  roundworm  entering  the  common 
duct  has  been  recorded,  but  is  also  very  rare.  The  principal  form  of  ob- 
structive jaundice  seen  in  early  life,  is  catarrhal.  This  has  already  been 
considered  in  connection  with  Oastro-duodenitis. 

FUNCTIONAL  DISORDERS. 

Functional  derangements  of  the  liver  are  undoubtedly  exceedingly  com- 
mon in  childhood.  They  are  as  yet  but  little  understood,  and  it  is  almost 
impossible  to  separate  them  from  the  other  symptoms  of  intestinal  indiges- 
tion with  which  they  are  associated.  These  are  described  in  the  chapter 
upon  Chronic  Intestinal  Indigestion.  Some  of  these  symptoms  depend 
upon  a  diminution  in  the  quantity,  or  the  impoverished  quality  of  the 
biliary  secretion.  There  are  gray  or  white  stools,  flatulence,  and  other  evi- 
dences of  increased  intestinal  putrefaction.  These  in  all  probability  depend 
upon  imperfect  absorption  in  consequence  of  the  absence  of  bile,  rather 
than  upon  the  absence  of  some  antiseptic  property,  as  recent  experimenta 
seem  to  show  that  the  bile  is  not  aii  intestinal  antiseptic.  The  other 
functional  disturbances  of  the  liver  relate  to  its  effect  upon  the  proteid 
substances  which  undergo  destructive  metamorphosis  in  this  organ.  The 
nature  of  this  change,  and  the  symptoms  which  result  from  this  disturbance 
are  as  yet  but  imperfectly  understood.  It  is  quite  probable  that  mtiiiy  of 
the  nervous  functional  disorders  of  children — for  example,  attacks  of 
migraine  or  of  cyclic  vomiting — may  depend  upon  such  a  cause. 
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NEW  GROWTHS. 

New  growths  of  the  liver  are  rare  in  ehiMren  and  are  usually  sec- 
ondary to  deposits  elsewhere,  most  frequently  in  the  kidney.  They  are 
generally  sarcomatous.  Primary  sarcoma  of  the  liver  has,  however,  been 
observed,  and  at  so  early  an  age  as  to  make  it  practically  certain  that 
the  condition  was  a  congenital  one*  A  single  example  of  primary  adeno- 
sarcoma  of  the  liver  has  fallen  under  my  observation.  This  was  in  an 
infant  only  seven  months  old.  In  a  report  of  this  case  I  collected  from 
literatnre  ten  cases  of  sarcoma  of  various  types  in  infants  under  one  year.* 
In  most  of  the  cases  tliere  is  simply  a  slowly  increasing  abdominal 
tumour  and  progressive  asthenia* 

ACtJTE  YELLOW  ATROPHY. 

This  form  of  hepatic  disease,  although  rare  in  adults,  is  still  more 
rare  in  children,  Greves  has  reported  a  well-marked  case  in  an  infant  of 
twenty  montlis,  and  has  collected  seventeen  other  cases  under  ten  years 
of  age ;  the  youngest  was  in  an  infant  three  months  old.  The  symptoms 
and  course  of  the  disease  are  essentially  the  same  as  in  adults. 

CDNGESTIOK  OF  TDE  LIVER. 

Congestion  of  the  liver  occurs  from  the  same  causes  in  children  as 
adults.  Acute  congestion  is  not  often  seen.  Chronic  congestion  is  more 
common,  and  is  usually  secondary  to  general  venous  obstruction  depend- 
ent upon  congenital  or  acquired  heart  disease,  atelectasis,  or  other 
pulmonary  conditions,  particularly  chronic  pleurisy,  clironic  interstitial 
pneumonia,  and  emphysema.  Chronic  congestion  of  the  liver  causes  no 
characteristic  symptoms  except  a  moderate  enlargement  of  the  organ. 
In  acute  congestion,  there  may  be  in  addition  some  localized  pain  or 
tenderness.    The  treatment  is  that  of  the  primary  disease. 

ABSCESS  OF  THE  LIVER— SUPPtTRATIYE  HEPATITia 

In  18f)0  Musser  found  but  thirty-four  recorded  cases  of  abscess  in 
children  under  thirteen  years.  Since  that  time  a  few  additional  eases 
have  been  reported.  In  the  above  collection,  there  have  not  been  included 
cases  of  suppurative  hepatitis  occurring  in  the  newly  bom. 

As  in  adults,  abscess  of  the  liver  may  result  from  traumatism,  or  it 
may  be  secondary  to  suppurative  pylephlebitis,  which  depends  upon  a 
focus  of  infection  in  the  umbilical  vein,  or  in  some  part  of  the  abdomen 
from  which  the  branches  of  the  portal  vein  arise.  Pylephlebitis  may  fol- 
low appendicitis  (Bernard's  case),  it  may  follow  typhoid  fever  directly 
(Asch's  case),  or  be  due  to  suppuration  of  the  mesenteric  glands  or  peri- 
tonitis following  typhoid.     In  seven  of  the  cases  collected  by  Musser  the 
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disease  was  due  to  migration  of  round  worms  from  the  intestine  into  the 
hepatic  ducts.  Menger  (Texas)  has  reported  one  case  foUowing  dysen- 
tery, the  only  one,  I  think,  on  record  in  this  country.  In  quite  a  number 
of  cases  no  adequate  cause  can  he  found. 

In  the  cases  occurring  in  pya?mia  and  in  those  associated  with  pyle- 
phlebitis there  are  usually  several  ahscessea;  in  traumatic  cases  generally 
but  one.  If  untreated,  the  majority  of  cases  prove  fatal  either  from 
exhaustion  or  from  rupture  into  the  pleura  or  peritonj^euni.  In  Asoh's 
case  spontaneous  cure  took  place  by  rupture  into  the  intestine, 

Symptoma. — Occasionally  abscess  in  the  liver  is  latent,  but  in  moat  of 
the  castas  tlie  symptoms  are  marked  and  sufficiently  characteristic  to  make 
the  diagnosis  a  matter  of  no  great  difficulty*  The  most  constant  geoenil 
Bymptoms  are  chills,  which  may  be  single,  but  are  usually  repeated ;  fever, 
which  is  commonly  of  the  hectic  variety  and  followed  by  sweating;  pros- 
tration, vomiting,  dianrhcea,  and  cachexia.  Jaundice  is  present  in  less  than 
half  the  cases,  and  is  rarely  intense.  The  liver  is  almost  invariably  suffi- 
ciently enlarged  to  be  easily  made  out  by  palpation  or  by  percussion ;  the 
enlargement  in  raost  cases  is  chiefly  downward.  T  am  ours  on  the  surface 
of  the  liver  are  often  present ;  these  may  be  recognised  as  abscesses  by  the 
presence  of  flnctuation.  Pain  is  quite  constant,  and  frequently  intense, 
but  not  always  in  the  region  of  the  liver.  It  may  be  in  the  epigastrium, 
at  the  umbilicus,  in  the  lower  part  of  the  abdomen,  and  occasionally 
in  the  right  shoulder.  Tenderness  over  the  liver  is  usually  present  A 
positive  diagnosis  of  hepatic  abscess  is  to  he  made  only  by  aspiration  and 
the  withdrawal  of  a  fluid  having  the  characteristics  of  "  liver  pus.'"  Pul- 
monary symptoms  usually  exist  with  an  abscess  occupying  the  convexity 
of  the  right  lobe.  There  may  be  cough  and  dyspncea  from  pressure,  or 
pleurisy  from  extension  of  the  inflammation  through  the  diaphragm,  or 
from  rupture  into  the  pleural  cavity.  The  usual  duration  of  abscess  of 
the  liver  after  the  beginning  of  the  symptoms  is  from  one  to  two  months. 
The  prognosis  will  depend  upon  the  cause  of  the  disease.  The  pyoemie 
cases  are  usually  fatal.  In  Musser's  collection,  the  proportion  of  recov- 
eries was  about  thirty  per  cent.  At  the  present  time,  with  improved 
methods  of  treatment  and  earlier  diagnosis,  the  outlook  is  somewhat 
better  than  this. 

Treatment. — This  is  purely  surgical.  Without  operation  the  chances 
uf  recovery  are  very  slight.  A  small  number  of  cases  have  been  cured 
by  aspiration,  but  in  the  vast  majority  only  incision  and  drainage  are  to 
be  depended  upon,  and,  if  the  abscess  is  accessible,  should  be  resorted  to 
as  soon  as  the  diagnosis  is  established. 


ClRRIIOSia 

Cirrhosis  of  the  liver  is  exceedingly  rare  in  early  life,  although  quite 
a  number  of  cases  are  now  on  record  between  the  ages  of  seven  and  four- 
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teen  years.  Sixty-live  have  been  collected  by  Howard  *  and  fifty-three  by 
Laure  aiid  Honorat.f  Nearly  all  the  cases  in  tbese  collections  were  be- 
tween nine  and  fifteen  years  old.  Cirrhosis  in  infancy  is  usually  of  syphi- 
litic origin.  Two-thirds  of  those  in  Howard's  collection  were  males. 
The  etiology  in  most  of  the  cases  is  obscure;  in  over  half  of  those  re- 
ported no  cause  could  be  discovered.  Fifteen  per  cent  of  Howard's  cases 
were  traced  to  alcoholism,  eleven  per  cent  to  syphilis,  and  eleven  per  cent 
to  tuberculosis.  Laure  and  Honorat  believe  that  the  eruptive  fevers 
sometimes  play  an  important  part  as  an  etiological  factor,  and  that  at 
other  times  the  cause  is  possibly  malaria. 

The  anatomical  features  of  cirrhosis  in  early  life  are  essentially  the 
same  as  in  aduUs.  The  liver  is  sometimes  enlarged,  but  usually  it  is 
smaller  than  normal.  The  connective  tissue  may  be  distributed  around 
the  lobules,  along  the  bile  ducts^  in  irregular  patches^  or  in  striations 
through  the  organ.  Associated  with  this  there  is  atrophy  and  fatty 
degeneration  of  the  liver  cells.  In  some  of  the  cases  reported  there  has 
been  also  a  similar  increase  in  the  connective  tissue  of  the  spleen  and 
kidneys. 

Symptoms. — These  are  very  much  the  same  as  in  adult  life.  In  the 
beginning  there  are  the  indefinite  disturbances  referable  to  the  digestive 
organs,  and  the  liver  may  be  found  to  be  slightly  enlarged;  later  there  is 
ascites^  cnlnrgement  of  the  spleen,  and  dilatation  of  the  at)dominal  veins. 
Ascites  is  a  pretty  constant  symptom^  and  is  generally  marked.  Slight 
icterus  is  often  present,  but  a  marked  amount  is  rare.  There  may  he 
hiemorrhages  from  the  stomach,  from  the  nose,  or  from  other  organs ;  in 
a  few  cases  there  is  slight  fever.  The  late  symptoms  are  a  small  liver, 
marked  ascites  with  the  consequent  embarrai^ment  of  respiration,  ca- 
chexia^ and  sometimes  general  dropsy.  Diarrhcea  is  a  much  more  con- 
stant symptom  than  in  adults.  r>cath  usually  takes  place  from  exhaus- 
tion. The  course  of  cirrhosis  in  children  is  commonly  more  rapid  than 
in  adultj^,  and  the  progress  is  slamdily  downward. 

Treatment. — Medicinal  treatment  is  of  avail  only  in  cases  which  are 
syphilitic.  These  should  be  put  upon  mercury  and  large  doses  of  the 
iodides.  The  treatment  in  other  re^tpect^  is  symptomatic  and  paUiative, 
As  largely  as  possible  fiatients  sshould  be  kept  upon  a  milk  diet.  The 
ascites  may  require  aspiration  or  puncture,  (Sks  in  adults. 

AMYLOID  DKUENKBATIOX  (WJkXY,  LABDACBOrS  UTER)^ 

F^m  the  experiments  of  Krawkow,  Dsrid^^hn,  and  others  there 
seems  now  little  doubt  that  amvloid  dcgi^nenition  is  produced  by  the 
prolonged  action  of  the  to^s  of  the  staphylocoeciia  fijrogenes  aureus. 


•  AinmcM  Joiftrwo)  of  tli#  Mtdkal  Seicom,  1887,  f^  SSOl 
t  ll«r«e  lloasailk  d«  Mokdte  fW  ffinAMM^  lain;  pfi.  ir?^ 
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Amyloid  degeneration  of  the  liver  is  associated  with  similar  changes  in 
the  epleen  and  kidneys,  and  sometimes  in  the  villi  of  the  small  iniestme, 
and  is  usually  seen  in  children  after  long-eontiniied  suppuration  in 
chronic  bone  or  joint  disease,  empyema,  tuberculosis,  or  syphilis. 

The  liver  is  generally  very  much  enlarged ;  in  extreme  cases  a  weight 
of  six  or  seven  pounds  may  be  reached.  It  is  of  a  glistening,  waxy  ap- 
pearance, very  firm  and  hard.  With  a  solution  of  iodine,  a  mahogany- 
brown  reaction  is  obtained.  The  amyloid  degeneration  affects  first  the 
arterioles,  and  finally  the  hepatic  cells. 

Amyloid  liver  per  se  produces  few  symptoms.  Ascites  is  rarely  pres- 
ent except  in  cases  in  which  the  liver  is  very  large,  and  jaundice  does  not 
occur  In  addition  to  the  symptoms  of  the  original  disease  in  the  course 
of  which  the  amyloid  degeneration  occurs,  there  is  the  peculiar  waxy 
cachexia  which  is  seen  in  no  other  condition,  but  resembles  somewhat 
that  belonging  to  malignant  disease.  The  face  has  the  appearance  of  ala- 
baster, and  the  skin  has  a  singular  translueency.  The  liver  may  be  so 
large  as  to  form  a  tumour,  sometimes  nearly  filling  the  aklominal  cavity. 
Not  infrequently  it  extends  to  the  umbilicus,  and  even  to  the  crest  of  the 
ilium.  The  surface  is  smooth  and  hard,  and  the  edges  usually  roujided. 
There  is  no  localized  pain  or  tcndemees.  The  spleen  is  invariably  en- 
larged. As  a  result  of  the  associated  amyloid  degeneration  of  the  kidney, 
there  may  be  dropsy  and  albuminuria.  Dropsy  may  occur  from  pressure 
of  the  large  liver  upon  the  vena  cava,  apart  from  the  condition  of  the 
kidne}^ 

Amyloid  changes  usually  take  place  slowly,  the  whole  course  of  the 
disease  being  marked  by  yearSj  the  patient  dying  from  slow  asthenia, 
from  nephritis,  or  from  some  acute  intercurrent  disease.  As  a  rule,  cases 
go  on  steadily  from  bad  to  worse ;  but  sometimes,  after  the  disease  has 
reached  a  certain  point,  the  condition  is  stationary  for  a  long  time. 

The  prognosis  is  always  bad,  althougli  in  a  few  cases  improvement, 
and  even  cure,  are  stated  to  have  occurred  after  the  excision  of  the  dis- 
eased joints  upon  which  the  amyloid  degeneration  depended.  WTien  due 
to  syphilis,  the  usual  anti-syphilitic  remedies  should  be  given. 


FATTY  LIVER. 

Patty  infiltration  of  the  liver  is  generally  a  secondary  condition  in 
early  life,  and  causes  no  symptoms  by  which  it  can  be  positively  recog- 
nised. Considerable  discussion  has  of  late  arisen  regarding  its  frequency 
in  infants.  From  our  records  at  the  Babies*  Hospital,  Dr.  Martha  Woll- 
Btein  has  tabulated  345  consecutive  autopsies  in  which  the  condition  of 
the  liver  was  carefully  noted*  The  liver  was  fatty  in  201,  or  58  per  cent. 
Of  these  autopsies,  63  were  cases  of  tuberculosis,  in  43  of  which,  or  68 
per  cent,  the  liver  was  fatty. 
81 
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The  general  nutrition  of  the  345  infants  was  as  follows : 

Wasted 188 :  liver  fatty,  104,  or  55  per  cent— very  fattj  in  17. 

Fairly  nourished 80:    **       "        52,  "  «5   "      "         "       "      «    9. 

Well  nourished 77:    "       *«        45,  "  59  "      "         «       **      **  90. 

These  figures  coincide  very  closely  with  the  observations  of  Freeman 
at  the  New  York  Foundling  Hospital,  and  indicate  that  fatty  liver  is  not, 
as  has  been  so  often  asserted,  much  more  frequent  in  wasted  infants  than 
in  others.  The  cause  of  this  change  in  the  liver  is  as  yet  but  little  under- 
stood. 

The  liver  is  moderately  enlarged,  smooth,  with  rounded  edges,  of  a 
yellowish-red  or  a  lemon-yellow  colour,  and  can  be  indented  with  the 
finger.  A  warm  knife  becomes  coated  with  oil  after  cutting.  Microscop- 
ically there  is  seen  an  accumulation  of  fat  in  the  liver  cells,  usually  irreg- 
ularly distributed.  Jaundice,  ascites,  and  the  other  peculiar  symptoms  of 
hepatic  disease,  are  absent.  The  liver  is  moderately  increased  in  size  and 
its  functions  are  interfered  with,  but  not  in  such  a  way  as  to  be  recog- 
nised by  the  symptoms.    The  treatment  is  that  of  the  original  disease. 

HYDATIDS. 
Echinococcus  disease  of  the  liver,  while  rare  among  adults  in  this 
country,  is  almost  unknown  in  children.  I  have  been  able  to  find  but  two 
recorded  cases  in  America.  From  twenty-two  European  cases  collected 
by  Pontou  (Paris,  1867),  it  appears  that  unilocular  cysts  are  especially 
frequent  in  young  subjects.  If  the  upper  surface  is  affected,  pulmonary 
symptoms,  cough  and  dyspnoea,  are  usually  present;  if  the  imder  surface 
of  the  organ,  there  is  pressure  upon  the  portal  vein,  the  vena  cava,  bile 
ducts,  stomach,  and  intestines.  This  pressure  may  cause  icterus,  dilata- 
tion of  the  superficial  abdominal  veins,  and  sometimes  ascites.  The  local 
signs  are  enlargement  of  the  liver  with  a  tumour,  which  is  easily  recog- 
nised in  children  because  of  the  thin  abdominal  walls.  .  The  hydatid 
fremitus  is  usually  obtained.  By  aspiration  a  clear  fluid  is  withdrawn, 
showing  under  the  microscope  the  presence  of  the  booklets,  which  es- 
tablishes the  diagnosis.  Occasionally  cure  may  take  place  by  spon- 
taneous rupture  or  suppuration  of  the  cyst,  but  in  most  cases,  when  left 
to  itself,  the  disease  proves  fatal.  The  treatment  is  surgical,  and  con- 
sists in  aspiration  or  in  incision,  and  the  evacuation  of  the  cyst. 

BILIARY  CALCULI. 

Up  to  the  age  of  puberty  calculi  are  extremely  rare.  Still  (Transac- 
tions London  Pathological  Society,  1899)  was  able  to  collect  but  twenty 
cases  from  medical  literature,  eleven  of  which  occurred  in  newly  bom 
infants  or  else  gave  symptoms  during  the  first  month  of  life.  The 
prominent  sjrmptom  was  intense  and  persistent  jaundice.  Nearly  all 
died  within  the  first  month,  the  autopsy  usually  showing  multiple  ddcali 
in  the  common  duct. 

The  cases  in  older  children  do  not  differ  from  those  in  adnlti. 
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CHAPTEB   XIII. 
DISEASES  OF  TEE  PERITONEUM. 

Inflammation  of  the  peritonietim  is  not  very  frequent  in  childhood, 
because  at  this  time  most  of  the  causes  which  are  operative  in  later  life 
either  do  not  exist  at  all  or  are  infrequent.  An  analysis  of  187  collected 
cases  of  peritonitis — ^not  including  those  associated  with  appendicitis — 
gave  the  following  results^  which  are  of  some  interest  as  showing  the 
relative  frequency  of  the  different  forms  in  early  life : 


Acute. 

Ghrooio. 

TVXaL 

Fibrinous 

22 
22 
46 

18 

10 
16 
16 
88 

82 

Serous 

87 

Purulent 

62 

Tuberculous 

56 

Total 

108 

79 

187 

We  shall  consider  separately  acute^  chronic,  and  tuberculous  perito- 
nitis. 

ACUTE  PERITONITIS. 

Acute  peritonitis  may  occur  at  any  period  of  infancy  or  childhood. 
It  may  even  exist  in  intra-uterine  life.  In  the  newly  bom,  peritonitis  is 
quite  frequent.  After  this  time  it  is  exceedingly  rare  during  infancy, 
only  four  cases,  including  all  varieties,  being  met  with  in  "^6  consecutive 
autopsies  in  the  New  York  Infant  Asylum.  After  the  fifth  year  the  dis- 
ease is  relatively  much  more  common.  Of  the  187  cases  above  referred 
to,  25  per  cent  occurred  in  the  newly  bom,  21  per  cent  between  one  and 
five  years,  and  54  per  cent  between  the  fifth  and  the  sixteenth  years. 

Etiology. — In  the  newly  bom,  peritonitis  is  seen  as  one  of  the  most 
frequent  lesions  of  acute  pyogenic  infection  (page  83).  It  is  usually  due 
to  direct  infection  through  the  umbilical  vessels.  In  infancy  and  child- 
hood, peritonitis  occurs  both  as  a  primary  and  secondary  inflammation. 
The  primary  form  is  rare.  It  may  be  due  to  traumatism,  such  as  falls  or 
blows,  or  to  surgical  operations  upon  the  abdomen;  it  has  occurred  after 
an  injection  for  the  cure  of  a  congenital  hydrocele.  In  a  very  small 
number  of  cases  the  inflammation  seems  to  have  been  excited  by  cold 
or  exposure,  and  it  may  follow  severe  bums. 

The  secondary  form  is  more  common.  The  most  frequent  of  all 
causes  is  appendicitis,  which  should  always  be  suspected  in  acute  perito- 
nitis occurring  without  definite  cause.  Extension  of  inflammation  from 
the  viscera  to  the  peritonaeum  is  very  much  less  frequent  in  children  than 
in  adults.  I  have  seen  it  but  once  in  autopsies  in  acute  intestinal  dis- 
eases.   It  is  also  rare  in  typhoid  fever,  being  noted  but  twice  among  my 
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collected  cases.  It  is  occasionally  due  to  abscess  of  the  liver,  ulcer  of 
the  stomach,  acute  intestinal  obstruction  from  internal  strangulation, 
intussusception,  volvulus,  or  congenital  atresia.  It  may  extend  from  in- 
flammation of  the  pleura.  This  may  be  in  the  form  of  empyema  which 
burrows  through  the  diaphragm,  or,  without  burrowing,  the  infection 
may  take  place  through  the  lymph  channels.  It  is  not  very  infre- 
quently due  to  infection  through  the  female  genital  tract,  especially  in 
gonorrhoea!  vulvo-vaginitis  in  young  girls.  Extension  of  inflammation 
from  the  male  genital  organs  is  not  common.  In  one  case  at  the  New 
York  Infant  Asylum,  fatal  peritonitis  in  an  infant  started  from  a  sup- 
purative inflammation  of  the  tunica  vaginalis  of  unknown  origin,  the 
infection  extending  into  the  peritonaeum  through  the  inguinal  canal. 
Any  abscess  in  the  neighborhood  may  rupture  into  the  peritonaeum  and 
excite  peritonitis.  The  most  frequent  in  children  are  those  connected 
with  Pott's  disease,  perinephritis,  and  cellulitis  of  the  abdominal  wall. 

Of  the  acute  infectious  diseases,  peritonitis  is  most  frequently  seen 
with  pneumonia  and  scarlet  fever,  occasionally  with  influenza.  In  four 
cases  occurring  in  the  New  York  Infant  Asylum,  the  disease  was  twice 
secondary  to  pneumonia,  in  both  complicated  by  extensive  pleurisy.  It 
may  be  accompanied  by  pericarditis,  and  even  by  meningitis. 

The  bacteria  most  frequently  associated  with  acute  peritonitis  in  chil- 
dren are :  the  streptococcus,  especially  in  the  newly  bom ;  the  micrococcus 
lanceolatus  (pneumococcus),  in  cases  complicating  pneumonia  or  empy- 
ema ;  and  the  bacterium  coli  commune  in  those  following  intestinal  per- 
foration. Those  mentioned  may  be  associated  with  other  pyogenic  bac- 
teria, or  less  frequently  the  latter  may  occur  alone. 

Lesions. — In  the  fibrinous  form  we  have  changes  similar  to  those  oc- 
curring in  inflammation  of  the  pleura  and  the  other  serous  membranes. 
The  peritonaeum  is  injected  and  lymph  is  thrown  out  in  considerable 
quantity,  usually  accompanied  by  a  small  amount  of  serum.  The  process 
may  be  localized  or  general.  It  is  more  frequently  general  in  the  child 
than  in  the  adult.  The  peritonaeum  lining  the  abdominal  wall,  as  well  as 
that  covering  the  coils  of  intestine  and  the  solid  viscera,  is  covered  by 
patches  of  yellowish-gray  lymph,  causing  adhesions  between  the  various 
viscera  and  often  matting  the  intestines  together.  In  recent  cases  these 
adhesions  are  soft,  and  easily  broken  down ;  in  old  cases  they  are  quite 
firm,  and  they  may  result  in  the  formation  of  connective-tissue  bands 
which  are  the  source  of  subsequent  trouble. 

In  the  serous  form  there  is  a  moderate  amount  of  lymph,  generally 
less  than  in  the  plastic  variety,  and,  in  addition,  an  outpouring  of  serum 
in  considerable  quantity.  This  is  usually  clear,  but  may  be  turbid  from 
flakes  of  lymph,  or  it  may  even  be  bloody.  In  most  cases  the  amount  is 
not  very  large,  usually  varying  from  half  a  pint  to  two  pints.  In  cases 
going  on  to  recovery  the  serum  is  absorbed,  but  there  may  result  adhe- 
sions as  in  the  preceding  variety. 
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In  the  purulent  form  the  products  arQ  serum,  lymph,  and  pus.  When 
peritonitis  results  from  perforation  it  is,  as  a  rule,  purulent  from  the  out- 
set, and  the  pus  is  foul  and  stinking. .  The  amount  of  pus  is  generally 
larger  than  in  adult  cases.  When  the  disease  proves  fatal  in  a  few  days 
there  is  found  an  extensive  exudation  of  plastic  lymph,  with  the  forma- 
tion of  small  pockets  containing  pus,  among  the  coils  of  intestine.  Occa- 
sionally there  may  be  larger  collections  of  pus  in  the  peritoneal  cavity. 
In  cases  which  have  lasted  a  longer  time — ^generally  those  of  localized 
inflammation — the  process  results  in  the  formation  of  a  peritoneal  ab- 
scess. This  consists  in  a  collection  of  pus  in  some  part  of  the  peritoneal 
cavity,  the  situation  depending  upon  the  cause,  but  it  is  usually  in  one 
iliac  fossa  or  in  the  pelvis.  The  abscess  is  shut  off  from  the  rest  of  the 
peritoneal  cavity  by  a  thick  wall  of  fibrin.  If  left  alone,  such  abscesses 
may  open  into  the  rectum,  vagina,  bladder,  pelvis  of  the  kidney,  or  exter- 
nally, usually  at  the  umbilicus.  After  the  discharge  of  pus  the  cavity 
may  contract  and  fill  up  by  granulations,  and  the  patient  recover. 

Inflammations  of  the  other  serous  membranes,  especially  the  pleura^ 
are  often  associated  with  peritonitis. 

Symptoms. — The  symptoms  of  acute  peritonitis  in  older  children,  as 
in  adults,  are  usually  well  marked  and  sufficiently  characteristic  to  enable 
one  to  recognise  the  disease  easily ;  but  not  so  in  the  case  of  infants.  In 
them  the  symptoms  are  often  obscure,  and  the  disease  may  be  found  at 
autopsy  when  not  suspected  during  life.  The  onset  is  nearly  always 
abrupt,  with  fever  and  vomiting.  As  a  rule,  the  temperature  is  high — 
from  103**  to  105**  F.  Vomiting  may  be  only  at  the  onset,  but  it  often 
continues ;  vomited  matters  are  usually  green.  Older  children  complain 
of  pain,  which  may  be  localized  or  general ;  and  in  younger  ones  this  is 
indicated  by  crying  and  fretfulness.  The  abdomen  very  soon  becomes 
swollen  and  tympanitic,  this  being  one  of  the  most  constant  features 
of  the  disease.  The  distention  is  generally  uniform,  but  it  may  be  irreg- 
ular. It  is  very  rare  in  acute  cases  that  there  is  a  sufficient  amount  of 
fluid  present  to  give  the  sensation  of  fluctuation.  There  is  tenderness 
on  pressure,  and  usually  marked  rigidity  of  the  abdominal  walls.  The 
position  assumed  by  the  patient  is  generally  dorsal,  with  the  thighs 
flexed.  The  bowels  are  in  most  cases  constipated,  but  diarrhoea  is  by  no 
means  rare.  The  abdominal  distention  causes  dyspnoea  and  thoracic 
breathing.    There  may  be  retention  of  urine  or  frequent  micturition. 

The  general  symptoms,  almost  from  the  beginning,  are  those  of  a  seri- 
ous disease.  The  pulse  is  small,  rapid,  and  compressible.  The  prostra- 
tion is  great,  from  the  very  outset.  The  face  is  pinched,  the  mouth  is 
drawn,  and  the  features  indicate  pain.  In  severe  cases  there  may  be  hic- 
cough, cold  extremities,  clammy  perspiration,  and  collapse.  The  mind  is 
usually  clear.    In  infants  there  may  be  convulsions. 

In  the  most  severe  forms  of  general  peritonitis  the  course  is  short  and 
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intense,  and  the  disease  goes  on  rapidly  from  bad  to  worse  until  death 
occurs.  In  infants  this  is  often  on  the  third  or  fourth  day.  The  most 
severe  forms  of  general  peritonitis  in  older  children  run  the  same  rapid 
course.  In  other  cases  the  course  is  slower,  lasting  a  week  or  ten  days. 
If  the  patient  lives  longer  than  this  the  case  is  more  hopeful,  because  the 
process  is  more  apt  ,to  be  localized.  The  development  of  peritoneal  ab- 
scess is  indicated  by  the  continuance  of  the  temperature,  which  may 
assume  a  hectic  type,  and  be  accompanied  by  chills  and  sweating.  There 
are  the  local  signs  of  an  abdominal  tumour. 

Prognosis. — Acute  general  peritonitis,  whatever  its  cause,  is  a  very 
serious  disease  in  childhood.  Of  eighty  cases  of  all  varieties  under  six- 
teen years  of  age,  sixty-nine  per  cent  died.  In  the  newly  bom  and  in 
infancy  the  disease  is  almost  invariably  fatal.  In  older  children  the  out- 
look is  not  quite  so  hopeless,  and  depends  upon  the  exciting  cause.  It  is 
better  in  localized  than  in  general  inflammation;  also  in  the  fibrinous 
than  in  the  purulent  form ;  but  the  most  favourable  cases  are  those  with 
a  sero-fibrinous  exudation. 

Treatment. — The  medical  treatment  of  acute  general  peritonitis  in 
children  is  extremely  unsatisfactory,  as  the  disease  is  usually  fatal  unless 
it  can  be  relieved  surgically.  Opium  is  indicated  only  for  the  relief  of 
the  single  symptom,  pain;  according  to  its  severity,  the  size  of  the  dose 
and  the  frequency  of  its  repetition  should  be  determined.  On  account 
of  vomiting  it  is  well  to  administer  it  hypodermically.  The  only  other 
medical  measures  deserving  much  consideration  are  catharsis  by  salines, 
and  saline  injections.  Used  early,  and  in  sufficient  amount,  free  purga- 
tion by  salines  seems  to  produce  a  derivative  eflfect  upon  the  peritoneal 
inflammation,  which  is  sometimes  very  marked.  Either  the  sulphate 
or  the  citrate  of  magnesia  may  be  used,  often  advantageously  preceded 
by  calomel.  Much  larger  doses  than  in  most  conditions  are  necessary  on 
account  of  the  constipation  which  belongs  to  the  disease,  this  being  one 
reason  why  so  little  effect  is  sometimes  seen.  High  saline  injections  are 
useful  in  aiding  the  elimination  of  poisonous  products  from  the  intes- 
tinal tract.  A  normal  salt  solution  should  be  given  at  a  little  above  the 
body  temperature,  at  least  one  quart  being  employed  for  a  single  injec- 
tion, to  be  repeated  two  or  three  times  a  day  if  the  effect  upon  the  gen- 
eral condition  is  favourable. 

As  a  local  application  cold  is  usually  to  be  preferred.  It  may  be 
applied  either  by  an  ice-bag  or  by  a  Leiter's  coil'.  If  children  rebel 
against  the  use  of  cold,  heat  must  be  substituted.  Turpentine  stupes 
may  aid  in  relieving  tympanites. 

Feeding  is  always  a  difficult  matter  on  account  of  the  strong  tendency 
to  vomiting ;  this  is  due  to  the  regurgitation  from  the  intestine  into  the 
stomach,  which  in  some  cases  is  almost  continuous.  In  such  conditions 
I  have  found  great  benefit  from  washing  the  stomach  shortly  before 


CHBONIG  PERITONITIS.  469 

feedings  repeating  this  several  times  each  day.  In  this  way  vomiting 
may  often  be  controlled  and  the  stomach  made  ready  for  food.  The 
diet  should  be  peptonized  milk,  broth,  or  kumyss.  As  stimulants,  brandy 
with  ice,  or  if  this  is  vomited,  champagne  may  be  given. 

Surgical  treatment. — In  every  clear  case  of  acute  peritonitis  of  doubt- 
ful origin,  an  early  exploratory  operation  should  be  done  if  the  child's 
general  condition  will  permit.  Appendicitis  is  often  found  to  be  the 
cause  when  least  expected;  besides,  in  most  other  conditions  this  gives 
the  only  chance  for  recovery.  Acute  perforative  peritonitis  in  a  child 
is  usually  fatal  under  any  treatment;  but  immediate  laparotomy  should 
be  tried.    Operation  is  also  indicated  in  peritoneal  abscesses. 

CHRONIC  (NON-TUBERCULOUS)  PERITONITIS. 

Peritonitis  may  occur  in  foetal  life  with  the  production  of  extensive 
adhesions,  which  may  interfere  with  the  development  of  the  intestine  and 
result  in  various  malformations.  These  cases  have  been  ascribed  by  Sil- 
bermann  *  to  syphilis. 

Chronic  peritonitis  may  follow  the  acute  form,  in  which  there  are  left 
adhesions  which  slowly  increase  owing  to  the  production  of  new  connect- 
ive tissue.    Such  cases  are  sometimes  chronic  from  the  beginning. 

The  peritoneal  abscesses  which  follow  the  suppurative  form  may  run 
a  chronic  course.  Chronic  localized  peritonitis  may  occur  in  connection 
with  disease  of  any  of  the  organs  covered  by  the  peritonseum. 

Chronic  Peritonitis  with  Ascites. — In  most  cases  this  is  chronic  from 
the  outset  and  independent  of  the  causes  above  mentioned.  By  far  the 
most  frequent  form  of  inflammation  is  that  due  to  tuberculosis,  and  by 
some  writers  the  opinion  is  still  held  that  this  form  is  always  tuberculous. 
After  the  observations  reported  by  Henoch,  Vierordt,  Fiedler,  and  others, 
there  seems  to  be  no  longer  any  room  for  doubt  regarding  the  existence 
of  a  chronic  non-tuberculous  form  of  peritonitis  with  ascites,  although 
it  must  be  considered  a  rare  disease.  In  its  pathological  and  clinical 
aspects  it  is  to  be  compared  to  subacute  or  chronic  pleurisy  with  effusion. 

Etiology. — ^Nearly  all  the  cases  thus  far  reported  have  occurred  in 
children  over  six  years  old.  The  causes  are  for  the  most  part  obscure. 
The  disease  has  been  attributed  to  exposure,  rheumatism,  and  injury. 
In  a  few  instances  it  has  followed  measles.  It  may  be  associated  with 
disease  of  the  intestines  or  the  solid  viscera  of  the  abdomen,  especially 
with  new  growths  of  the  kidney,  liver,  etc. 

Lesions. — The  post-mortem  observations  thus  far  have  been  few.  In 
the  reported  cases  there  has  been  found  a  large  amount  of  greenish 
serum  in  the  general  peritoneal  cavity,  with  a  very  moderate  amount  of 
fibrin  and  adhesions,  which  are  sometimes  few  and  sometimes  very 
numerous.    Chronic  pleurisy  may  be  associated. 

*  Jahrbuch  fQr  Kinderh.,  Bd.  zviii,  420. 
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Symptoms, — The  early  symptoms  are  of  a  Tery  indefinite  charaoter, 
such  as  a  decline  in  the  general  health,  or  dyspeptic  symptoms ;  but  often 
nothing  whatever  is  noticed  until  the  swelling  of  the  abdomen  begins. 
The  enlargement  comes  on  rather  gradually  in  the  course  of  a  few  weeks. 
Pain  is  slight,  or  wanting  altogether.  There  may  be  some  abdominal  ten- 
derness, but  this  is  rarely  marked.  The  bowels  are  irregular ;  sometimes 
there  is  diarrhoea  and  sometimes  constipation.  The  abdomen  is  usually 
distended  with  fluid,  the  umbilicus  protruding,  and  the  superficial  veins 
prominent.  The  enlargement  is  generally  regular  and  symmetrical,  and 
the  wave  of  fluctuation  is  readily  obtained.  The  general  symptoms  are 
very  few.  In  some  cases  there  is  a  slight  evening  rise  of  temperature  of 
one  or  two  degrees.  There  may  be  general  weakness,  loss  of  appetite^ 
and  moderate  anaemia. 

The  usual  course  of  the  disease  is  for  the  fluid  to  remain  for  a  time 
and  then  undergo  slow  absorption,  the  case  going  on  to  complete  recoT- 
ery.  Occasionally  relapses  are  seen.  The  results  are  not  always  so  favour- 
able, for  in  some  instances  there  is  no  tendency  to  absorption  of  the  fluid, 
the  general  health  is  gradually  undermined,  and  the  patients  die  from 
exhaustion  or  from  some  intercurrent  disease.  The  diagnosis  rests  upon 
the  presence  of  ascites,  developing  gradually  without  any  signs  or  symp- 
toms of  disease  in  the  heart,  liver,  or  other  organs.  The  points  which 
distinguish  it  from  tuberculous  peritonitis  are  considered  under  that  dis- 
ease. In  the  cases  which  recover,  the  fact  that  no  other  signs  of  tubercu- 
losis subsequently  develop  is  an  important  point  in  diagnosis.  The  prog- 
nosis is  in  most  cases  favourable,  but  must  be  guarded  on  account  of  the 
difficulty  in  making  a  positive  diagnosis  from  the  tuberculous  form.  Re- 
covery is  usually  complete  and  permanent. 

Treatment — It  is  important  that  the  patient  should  be  kept  at  rest, 
preferably  confined  to  bed.  The  best  results  are  usually  obtained  by  the 
adoption  of  a  general  tonic  plan  of  treatment.  If  absorption  of  the 
fluid  does  not  begin  with  such  means,  saline  diuretics  should  be  given  and 
the  amount  of  fluid  allowed  the  patient  limited.  When  there  is  no  tend- 
ency to  absorption  after  a  thorough  trial  of  the  above  measures,  and 
especially  when  the  patient's  general  health  begins  to  suffer,  the  fluid 
should  be  removed  by  aspiration.  If  it  continues  to  accumulate  after 
repeated  aspirations,  laparotomy  may  be  performed,  for  in  some  cases 
this  has  the  same  beneficial  effect  as  in  tuberculous  peritonitis. 

TUBERCULOUS   PERITONITIS. 

The  peritonaeum  is  quite  frequently  the  seat  of  tuberculous  inflamma- 
tion in  early  life;  but  not  so  often  in  infants  as  in  older  children.  Of 
56  collected  cases,  7  were  under  three  years  of  age,  26  from  three  to  eight 
years,  and  23  from  eight  to  sixteen  years.  In  119  autopsies  upon  taberca- 
lous  patients,  most  of  them  under  three  years  old,  of  which  I  have  records* 
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the  peritonaeum  was  involved  in  8  -5  per  cent.  In  105  autopsies,  for  the 
inoBt  part  upon  okier  tuberculous  children,  Ashby  found  the  peritonaeum 
involved  in  3tJ  per  cent.  In  883  collected  autopsies  upon  tuberculous  ehil* 
dren  of  all  ages,  Biedert  *  found  the  peritona.nirn  involved  in  18 '3  per 
cent.  These  figures  do  not  represent  the  number  of  eases  of  tul>erculoua 
peritonitis,  as  in  many  of  them  only  a  few  miliary  tubercles  were  present. 

It  is  no  doubt  possible  for  peritonitis  to  occur  as  the  primary  lesion 
of  tuberculosis,  but  in  the  great  majority  of  cases  it  is  secondary.  It 
may,  however,  appear  as  the  most  important  tuberculous  lesion  in  the 
body.  The  peritonaeum  may  be  infected  directly  from  the  intestine,  the 
mesenteric  glands,  or  the  pleura,  or  from  more  distant  parts,  such  as  the 
lungs,  the  bronchial  glands,  the  cervical,  or  other  external  glands.  In  a 
small  number  of  cases  there  is  a  history  of  some  local  exciting  cause, 
such  as  a  fall  or  blow  upon  the  abdomen.  The  disease  may  follow  e^cpo- 
sure,  or  occur  as  a  sequel  to  one  of  the  exanthemata. 

Tuberculous  peritonitis  may  be  acute  or  chronic.  It  presents  several 
varieties,  quite  distinct  from  one  another,  both  in  their  pathological  and 
clinical  features. 

L  Miliary  Tuberculosis  of  the  Feritonseum  accompanying  Cteneral 
Tuberculoais.^The  peritoniBum  may  he  involved  as  one  of  the  lesions  in 
acute  or  subacute  general  miliary  tuberculosis.  This  is  the  most  common 
form  seen  in  infants.  The  lesions  consist  in  a  deposit  of  miliary  tuber- 
cles, which  are  generally  rather  sparsely  scattered  over  the  peritonaeum. 
The  evidences  of  inflammation  are  very  slight,  or  they  may  be  absent 
altogether.  These  cases  do  not  come  under  observation  as  eases  of  peri- 
tonitis, as  there  are  no  abdominal  symptoms. 

2.  Hillary  Tuberculosis  of  the  Peritonseom  with  Ascites. — Although 
not  the  most  common  variety  in  children,  these  cases  form  an  important 
group.  The  peritonfpum  is  thickly  sown  with  miliary  tubercles,  both  dis- 
crete and  in  conglomerate  masses.  They  are  found  in  the  omentum  and 
the  mesentery,  upon  the  surface  of  the  intestines  and  the  solid  viscera. 
The  peritoniBum  shows  in  varying  degrees  the  changes  of  acute  or  sub- 
acute inflammation.  There  is  congestion,  with  the  production  of  a  mod- 
crate  amount  of  fibrin  and  a  large  amount  of  serum.  In  the  most  acute 
cases  the  fluid  is  in  the  general  peritonea!  cavity.  In  those  of  longer  du- 
ration it  may  be  sacculated.  The  fluid  is  usually  abundant,  but  not  excess- 
It  is  most  commonlv  an  oUvc-co loured  serum,  but  it  may  be  sero- 
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punilent,  and  even  bloody.    There  are  commonly  other  lesions  of  tubercu- 
losis in  the  body,  but  they  are  less  marked  than  those  of  the  peritoneum- 
These  ascitic  cases  generally  run  an  acute  or  subacute  course,  the  usual 
duration  being  from  one  to  four  months.     Clinically  they  present  the 


♦  Jahrbucb  fQr  Kinderh.,  xxi,  178 ; 
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)  also  Osier,  Johns  Hopkins  HospiC&L  Reports, 
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ajmptoms  of  a  moderate  grade  of  peritoneal  infiammation  with  aecites. 
The  onset  is  rather  gradual,  with  indefinite  general  symptoms.  There  is 
usually  some  fever— 100°  to  lOlS*^  F,  There  are  genera!  weakness,  pnw- 
tralion,  and  loss  of  flesh,  hut  not  rapid  emaciation.  Vomiting  is  not 
prominent,  and  pain  and  tenderness  are  rarely  very  marked.  There  may 
be  nothing  distinctive  until  distention  of  the  abdomen  is  seen.  This  at 
first  is  due  to  gas,  but  later  to  fluid,  which  may  accumulate  in  sufficient 
quantity  to  fill  the  general  peritoneal  cavity.  The  bowels  are  constipated, 
or  there  may  be  diarrhoea, 

Tlie  usual  course,  when  untreated,  h  for  the  disease  to  go  on  to  a  fatal 
termination  from  exhaustion.     Less  frequently  the  fluid  is  absorbed ,  and 
the  case  becomes  one  of  the  fibrous  type,  with  a  tendency  to  relapses;" 
rarely  it  is  followed  by  the  ulcerative  form. 

3.  The  Fibroin  Form, — This,  in  its  general  characters,  may  be  com- 
pared to  the  fibroid  form  of  pnlmonary  tuberculosis.  There  is  a  tuber- 
culous inflammatiun,  the  products  of  which  have  undergone  transfor- 
mation into  fibrous  tissue.  This  may  in  a  certain  sense  be  regarded  as 
a  method  of  cure.  The  essential  feature  of  the  lesion  in  these  cases  is  the 
production  of  extensive  organized  adhesions  between  the  intestinal  coila, 
and  between  the  intestines  and  the  abdominal  walls.  The  intestines  may 
be  compressed  against  the  spine  by  bands.  Ascites  may  be  present,  but  it 
is  frequently  absent  altogether.  If  there  is  floid,  it  may  be  in  the  gen- 
eral peritoneal  cavity,  or  it  may  be  sacculated.  The  fluid  may  consist 
either  of  serum  or  of  sero-pus.  There  is  no  tendency  to  caseation  or 
breaking  down. 

Clinically  these  cases  are  distinguished  by  their  slow,  irregular  course. 
They  are  the  most  chronic  of  all  the  forms.  The  disease  may  be  chronic 
from  the  outset,  or  it  may  follow  the  variety  previously  mentioned.  The 
onset  is  generally  insidious;  fever  is  slight,  or  entirely  absent.  There 
is  rarely  vomiting.  The  bowels  may  be  constipated  or  loose.  For  a 
long  time  the  general  health  may  remain  good.  The  only  characteristic 
symptom  is  the  enlargement  of  the  abdomen.  In  the  early  part  of  the 
disease  this  is  chiefly  from  the  tympanites,  but  later  it  may  depend  wholly 
or  in  part  upon  an  accumulation  of  fluid.  Ascites  usually  develops  very 
slowly,  but  may  be  abundant  The  adhesions  of  the  intestines  may  give 
rise  to  irregularities  in  the  outline  of  the  abdomen.  Ascites  may  be  pres- 
ent for  a  time  and  then  disappear  spontaneously,  and  the  general  health 
may  so  improve  that  the  patient  is  considered  quite  well  There  may 
even  be  a  permanent  cure.  In  other  cases,  after  symptoms  have  been 
absent  for  some  time,  relapses  occur,  and  more  fluid  is  poured  out.  In' 
addition  to  these  symptoms,  others  are  present  depending  upon  the  me- 
chanical effects  of  pressure  from  the  contracting  adhesions.  There  may 
be  more  or  less  constriction  of  the  intestine,  pressure  upon  the  vena  cava, 
the  renal  or  portal  veins,  the  thoracic  duct  or  its  branches,  or  upon  the 
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stomach.     These  may  give  rise  to  dyspeptic  symptoms,  emaciation, 
oedema  of  the  lower  extremities,  and  albuminuria. 

In  some  cases  the  disease  is  entirely  latent,  and  it  is  discovered  at 
autopsy  when  there  have  been  either  no  abdominal  s3rmptom8  during  life, 
or  only  colicky  pains  of  an  indefinite  character.  The  course  of  this  form 
of  peritonitis  is  slow  and  irregular;  it  generally  lasts  for  from  three  to 
twelve  months,  although  with  intermissions  and  exacerbations  it  may  ex- 
tend over  several  years.  The  fatal  result  may  be  due  to  an  afcute  exacer- 
bation, to  exhaustion,  or  to  the  development  of  tuberculosis  elsewhere. 

4.  The  VloeratiYe  Form. — This  is  an  inflammation  associated  with 
large  tuberculous  deposits  which  go  on  to  caseation  and  softening.  It 
may  be  compared  to  ulcerative  phthisis.  In  point  of  chronicity  it  stands 
midway  between  the  two  preceding  varieties.  It  is  one  of  the  most  fre- 
quent forms  seen  in  children,  and,  while  it  may  be  localized,  it  is  usually 
general. 

There  is  commonly  a  very  abundant  fibrinous  exudate,  matting  the 
coils  of  intestine  together  and  causing  them  to  adhere  to  the  solid  viscera 
and  to  the  abdominal  walls.  In  this  exudate  there  are  seen  tuberculous 
deposits  consisting  of  small,  yelbw  nodules  and  larger  caseous  masses, 
often  broken  down  at  the  centre.  These  caseous  deposits  are  also  found 
in  the  mesentery  and  in  the  omentum,  which  may  be  very  greatly  thick- 
ened. Pockets  are  formed  by  the  adhesions  which  sometimes  contain 
clear  serum,  but  more  frequently  pus  or  a  brownish  fluid.  The  tuber- 
culous deposits  are  found  upon  the  peritoneal  surface  of  the  intestine, 
and  infiltrate  the  intestinal  walls,  often  leading  to  perforation,  and  some- 
times to  fistulous  communications  between  adherent  intestinal  coils. 
There  may  also  be  tuberculous  infiltration  of  the  abdominal  walls,  ac- 
companied by  cellulitis,  resulting  in  abscesses,  which  may  open  exter- 
nally, usually  in  the  neighbourhood  of  the  umbilicus. 

The  ulcerative  form  may  succeed  either  the  miliary  or  fibrous  form, 
or  the  inflammation  may  be  of  this  type  from  the  outset.    Tuberculous 
lesions  are  always  found  in  the  other  organs,  especially  in  the  lungs, « 
where  they  are  usually  advanced. 

Clinically  the  ulcerative  cases  are  characterized  by  well-marked  con- 
stitutional symptoms,  which  are  due  partly  to  the  peritonitis  and  partly 
to  the  general  tuberculosis.  Fever  is  regularly  present,  the  temperature 
usually  ranging  from  .99°  to  102°  F.  Sometimes  it  assumes  a  distinctly 
hectic  type.  There  is  progressive  emaciation,  anaemia,  prostration,  and 
sweating.  Diarrhoea  is  frequent  and  the  intestinal  discharges  may  at 
times  be  bloody.  The  abdomen  is  large,  but  not  so  much  distended  as  in 
some  of  the  other  forms ;  the  superficial  veins  are  often  prominent.  It 
is  rare  that  ascites  can  be  made  out  by  percussion,  although  fluid  can 
often  be  found  by  puncture.  Areas  of  dulness  and  tympanitic  resonance 
are  irregularly  distributed.    Nodular  masses  from  one  to  two  inches  in 
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diameter  may  be  felt  anywhere  in  the  abdomen.  The  epigastric  and  um- 
bilical regions  may  be  occupied  by  a  smooth^  hard  tumour — the  thickened 
omentum — which  may  resemble  the  liver.  There  may  be  the  signs  of 
phlegmonous  inflammation  of  the  abdominal  wall  in  the  neighbourhood 
of  the  umbilicus,  and  even  an  abscess,  which,  after  opening,  may  leave  a 
fistulous  communication  with  the  peritonaeum.  There  are  usually  some 
signs  of  disease  in  the  lungs,  and  the  pulmonary  symptoms  may  mask 
those  of  the  abdomen.  The  course  of  the  disease  is  steadily  progressive, 
the  usual  duration  being  two  to  six  months.  Death  results  from  the 
pulmonary  disease,  from  tuberculous  meningitis,  from  exhaustion,  and 
occasionally  it  is  due  to  accidents  associated  with  perforation. 

5.  Peritonitis  associated  with  Tuberculosis  of  the  Mesenteric  Lymph 
Hodet. — These  nodes  may  be  tuberculous  in  any  of  the  preceding  varie- 
ties. In  certain  cases  this  is  the  principal  lesion,  and  it  is  accompanied 
by  localized  peritonitis,  which  results  in  the  formation  of  a  large,  irregu- 
lar, nodular  mass  lying  close  against  the  spine.  It  is  usually  associated 
with  tuberculous  ulcers  of  the  intestine.  There  may  be  no  symptoms 
except  those  depending  upon  the  pressure  of  the  glandular  masses  upon 
the  great  vessels.  This  may  lead  to  oedema  of  the  lower  extremities  or  to 
thrombosis  of  the  vena  cava,  and  may  give  rise  to  an  abdominal  tumour. 
There  may  be  diarrhoea  due  to  the  intestinal  lesions. 

Diagnosis  of  Tuberculous  Peritonitis. — In  children,  chronic  ascites 
with  fever  usually  means  tuberculous  peritonitis.  If  the  abdominal  effu- 
sion is  sacctilated  instead  of  diffuse,  the  probabilities  of  peritonitis  are 
much  increased.  If  there  are  added  the  physical  signs  and  symptom?  of 
disease  of  the  Itings,  the  diagnosis  is  almost  certain.  Cirrhosis  of  the 
liver  is  much  more  chronic  in  its  course,  and  is  very  rare  previous  to  the 
ninth  year,  being  almost  unknown  in  infancy  and  early  childhood.  In  it 
there  is  often  a  history  of  syphilie,  and  jaundice  may  be  present.  If 
ascites  is  absent,  tuberculosis  of  the  peritonaeum  may  be  suspected  if 
there  are  irregxilar  nodules  or  tumours  in  various  parts  of  the  abdo- 
men, with  tenderness,  emaciation,  moderate  pain»  and  persistent  fever. 
Chronic  abscess  in  the  neighbourhood  of  the  umbilicus  is  always  suspi* 
cious.  The  ulcerative  form  is  generally  accompanied  by  evidences  of  tu- 
berculous disease  in  the  lungs  and  other  organs,  and  is  easily  recognised. 
The  fibroid  form  may  be  suspected  if,  with  tuberculosis  of  other  organs, 
there  are  irregular  colickv'  pains  and  abdominal  tenderness.  From  the 
abdominal  symptoms  alone  it  can  not  be  recognised  unless  there  is  as- 
cites.   In  all  doubtful  eases  an  exploratory  incision  should  be  made. 

Between  tuberculous  and  non-tuberculous  chronic  peritonitis  a  diag* 
nosis  is  at  times  impossible.  If  there  is  a  good  family  history;  if  there 
are  no  signs  of  tuberculosis  in  the  lungs  or  elsewhere;  if  abdominal  ten- 
derness is  slight  or  absent :  if  there  are  no  nodular  tumours ;  if  fever  and 
marked  emaciation  are  wanting ;  and  if  the  amount  of  fluid  is  excessivej 
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rthe  probabilities  are  in  favour  of  a  simple  inflammation.  There  are, 
how<?ver,  mine  cases  in  whieli  the  diagnosis  can  be  made  only  by  an 
exploratory  incision,  and  sometimes  not  even  then  without  an  examination 
I  of  the  hbrons  nodules  by  the  microscope  or  by  inoculation  experiments. 
In  doubtful  cases  the  chances  are  always?  much  in  favour  of  tuberculous 
inflammation  on  account  of  its  greater  frequency* 

Prognosis. — Cases  of  the  ulcerative  type  are  hof>cless.  In  the  ascitic 
and  fibrous  forms  the  prognosis  is  better;  a  certain  number  recover 
under  medical  treatment,  others  are  cured  by  operation.  Exactly  in  what 
proportion  the  cure  is  permanent,  it  is  at  present  impossible  to  say, 
Ffor  most  of  the  reported  cases  were  not  under  observation  long  enough 
to  make  it  certain  that  relapses  did  not  occur. 

Treatment— The  general  treatment  of  tuberculous  peritonitis  is  the 

j flame  as  that  of  tuberculosis  in  other  parts  of  the  body.     The  essentials 

[are,  rest  in  the  recumbent  position,  a  climate  mild  enough  to  permit  the 

Ipatient  to  remain  out  of  doors  the  greater  part  of  the  time,  and  ven,^  care- 

■ful  attention   to  feeding  with   the  purpose  of  improving  the  general 

nutrition.     Under  this  treatment  a  very  considerable  number  of  patients 

recover.     Such  a  termination  is  more  likely  if  the  diagnosis  has  been 

'made  early  and  if  the  disease  is  limited  to  the  peritonaeum.     Specific 

drugs  play  but  a  small  part  in  the  treatment  of  these  cases. 

In  cases  not  progressing  favourably  imder  general  medical  treatment, 
the  question  of  operation  must  be  considered.  By  means  of  laparotomy 
very  many  eases  have  been  cured  completely.  The  most  favourable  cases 
for  operation  are  those  of  the  ascitic  variety.  Aldibert,  in  his  monograph, 
gives  the  indications  and  contra-indieations  for  operation  as  follows: 
Laparotomy  is  indicated  in  all  forms  accompanied  by  ascites,  although 
in  acute  cases  it  may  be  only  palliative ;  in  suppurative  forms  which  are 
diffuse,  or  with  a  unilocular  cyst;  in  all  cases  of  intestinal  obstruction 
in  the  course  of  tuberculous  peritonitis ;  and  in  all  cases  of  doubtful  diag- 
nosis. 0|>eration  is  contra-indicated  in  the  fibrous  form  not  attended 
by  pain,  this  usually  tending  to  spontaneous  recovery;  in  the  dry  ulcera- 
tive form^  except  at  the  outset;  in  the  suppurative  form  with  multilocular 
cysts.  The  existence  of  other  foci  of  tuberculosis  does  not  contra- 
indicate  operation  except  when  these  are  chiefly  intestinal,  or  when 
bere  is  general  tuberculosis  with  extensive  and  rapidly  progressing 
Plesions. 

Aldibert  has  collected  statistics  of  fifty-two  operations,  with  seven 
deaths  and  forty-five  recoveries.  Nine  patients  were  reported  well  one 
year  after  operation.  It  is  possible  that  among  these  cases  some  of  sim- 
ple inflammation  were  included ;  of  eighteen  cases,  however,  in  which  the 
I  diagnosis  of  tuberculosis  was  established  by  the  microscope  or  inocula- 
ption  experiments,  all  recovered,  and  six  were  well  one  year  after  operation. 
Why  opening  the  abdomen  and  draining  or  washing  out  the  peritoneal  car- 
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ity  should  have  such  an  influence  in  arrcslmg  the  disease,  has  not  yet 
been  satisfactorily  explained.  For  the  surgical  aspect  of  the  treatment 
the  reader  should  consult  works  upon  surgery. 

ASCITES, 

Ascites  consists  in  an  accumulation  of  fluid,  usually  clear  serum,  in 
the  general  peritoneal  cavity.  It  is  a  symptom  of  the  various  forms  of 
peritomtisj  especially  the  chronic  varieties  descrihed  in  the  preceding 
pages.  It  may  be  due  also  to  portal  obstruction  from  cirrhosis  of  the 
liver,  or  pressure  upon  the  portal  vein  by  peritoneal  adhesions  or  large 
lymphatic  glands.  It  is  occasionally  seen  in  all  forms  of  abdominal 
tumours.  Ascites  may  occur  in  general  dropsy  from  cardiac  disease, 
chronic  pleurisy,  or  interstitial  pneumonia,  or  from  any  condition  caus- 
ing pressure  upon  the  vena  cava.  It  is  also  seen  in  the  general  dropsy  of 
renal  disease.  A  moderate  amount  of  ascites  is  often  met  with  in  ex- 
treme ana?mia  or  leukaemia. 

Small  accumulations  of  fluid  in  the  peritoneal  cavity  are  difficult  of 
detection.  Large  amounts  are  generally  easily  made  ouL  There  is  a  uni- 
form smooth  distention  of  the  abdomen  and  dilatation  of  the  superficial 
Teina^  especially  about  the  umbilicus.  On  palpation,  the  wave  of  fluctu- 
ation can  be  obtained  by  placing  one  hand  against  the  abdomen  upon  one 
side  and  giving  the  opposite  side  a  sharp  tap*  A  similar  wave  may  be  felt 
when  there  is  tympanitic  distention.  The  two  are,  however^  readily  dis- 
tinguished by  having  an  assistant  make  pressure  with  the  edge  of  the  hand 
along  the  linea  alba  while  the  test  is  beiug  made  ;  this  obstructs  the  wave 
transmitted  through  the  abdominal  wall,  but  does  not  affect  that  through 
the  fluid.  Od  percussion  in  the  sitting  posture,  there  are  dulness  below 
and  resonance  above.  When  the  patient  is  recumbent,  there  are  resonance 
in  the  median  line  and  dulness  or  flatness  in  the  lateral  portion  of  the 
abdomen. 

The  prognosis  and  treatment  of  ascites  will  depend  upon  its  cause. 

Chylous  Aflcitet,— This  term  is  applied  to  certain  cases  in  which  the 
abdominal  fluid  contains  fat  The  colour  may  be  milky* white  or  light 
brown,  and  the  fluid,  after  standing,  may  have  at  its  surface  a  thick, 
creamy  layer.  The  amount  of  fat  present  has  been  as  high  as  five  per  cent 
This  condition  is  rare  in  childhood.  In  1884,  Letulle*  could  find  but 
seven  cases  on  record.  The  exact  pathology  is  as  yet  not  well  understood. 
In  the  cases  which  have  thus  far  come  to  autopsy  there  has  usually 
been  found  chronic  peritonitis,  sometimes  simple,  sometiraes  tuberculous. 
The  lymph  vessels  in  some  of  the  cases  have  been  empty,  and  often  no 
obstruction  of  the  lymph  circulation  could  be  discovered.  The  fat  is 
believed  by  some  to  be  derived  from  fatty  degeneration  of  the  products  of 
chronic  inflammation^  but  thia  Beems  hardly  sufficient  to  explain  the  large 
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amount  of  fat  sometimes  found.  In  some  of  the  cases  it  has  been  due 
to  a  wound  of  the  thoracic  duct.  The  amount  of  fluid  is  frequently  very 
large.  The  prognosis  is  usually  bad,  although  Pounds  has  reported  (Brit- 
ish Medical  Journal,  1892)  a  case  in  a  girl  of  ten  years,  where  recovery 
followed  laparotomy.    Tuberculous  peritonitis  was  present. 

SUBPHRENIC  ABSCESS. 

In  the  group  of  cases  of  localized  peritonitis  or  peritoneal  abscess 
must  be  included  subphrenic  abscess.  This  is  a  rare  condition  in  child- 
hood, and  consists  in  an  accumulation  of  pus  just  beneath  the  diaphragm 
and  above  the  liver.  Its  cause  may  be  either  in  the  thorax  or  in  the  abdo- 
men. It  may  complicate  acute  pneumonia,  usually  of  the  right  lower 
lobe,  by  a  direct  extension  of  infection  through  the  lymph  channels. 
Sometimes  it  has  been  associated  with  phthisical  cavities.  In  the  abdo- 
men it  may  be  associated  with  disease  of  the  liver.  The  accumulation  of 
pus  is  sometimes  yery  great,  so  that  the  diaphragm  is  crowded  high  into 
the  thorax. 

The  symptoms  and  physical  signs  closely  resemble  those  of  empyema, 
and  most  of  the  cases  have  been  operated  upon  with  the  belief  that  the 
surgeon  was  dealing  with  empyema.  Meltzer  has  reported  a  case  in  a 
child  of  two  years  which  followed  pneumonia  of  the  right  base.  At  the 
operation  only  a  few  drops  of  pus  were  found  in  the  pleural  cavity ;  but 
there  was  discovered  a  pinhole  opening  in  the  diaphragm,  from  which  the 
pus  had  escaped  from  a  large  subphrenic  abscess.  This  was  evacuated, 
and  the  patient  recovered  perfectly.  Subphrenic  abscesses  may  contain 
air;  they  are  then  likely  to  be  mistaken  for  pneumothorax.  These  ab- 
scesses require  incision  and  drainage  like  other  forms  of  peritoneal  abscess. 


SECTION  IV. 
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CHAPTER   I. 

NASAL  CAVITIES. 

ACVTK  NASAL  CATARRH-COBYZA. 

Ar/rM/ir;oir  i\w  piympioms  of  acute  nasal  catarrh  are  chiefly  xuualy  the 
(/fin/ fpnl  K'Ht  of  tho  pathological  process  is  the  riiino-pharynz. 

Ki)ol/if(y.  (Uirinin  children  arc  predisposed  to  attacks  of  acute  nasal 
/ nhirrh  Hum  prHJinponition,  as  it  sometimes  extends  to  entire  families, 
rnny  hi*  inh^nlfMl ;  btii  moro  frequently  it  is  acquired,  and  usually  by  the 
f/ill/'winK  twuUMif  lifo:  It  isHccn  in  children  who  get  very  little  fresh  air, 
h<t/niir.n  I  hey  nrn  l««pt  JndoorH  unlcHH  the  weather  is  perfect;  who  liye  in 
lioii^tiM]  mIwm  yrt  ovf^rlu'ittrd ;  whoHo  sleeping  rooms  are  kept  carefully  dosed 
III  mikIiI  for  fmir  (hoy  limy  take  cold;  who  are  for  the  same  reason  so 
ov(  iI'mkIkI  Willi  riot.liiiig  that  they  can  not  engage  in  any  active  play 
wiIImmiI  hiifif/  llirown  into  a  profuse  perspiration.  These  conditions 
nfii^i  II  liiiin  iitniiK.  in  a  gnmt  HeiiHitivoness  of  all  the  mucous  membranes, 
ImiI  liijiif  hilly  llidHd  of  Iho  noHo  and  pharynx,  which  is  much  increased 
Ky  Mu!ifli  III  It  ill  It  (hitiip,  rhangrul)lo  climate.  A  small  adenoid  growth  is 
VI I  y  iifhii  |tMtniin(.  Youn^  iufttntH  and  those  who  are  rachitic,  are 
Tm  i|iM  III  niiMVirrn  fmin  lu'uto  iuimuI  I'titarrh.  Attacks  are  often  brought 
nil  l.y  iii.MiMirii^iil  rovorinK  fot*  the  hoad,  by  wetting  the  feet,  by  cold  and 
I  «|.i..iHir.  i»)|MrinllY  to  tho  raw  windn  of  spring,  accompanied  by  the 
iliiin|tiii  MO  \^lih  li  lururH  with  molting  nnow.  In  susceptible  children  the 
I  «i  iiinp  •  miMP  iu  iiftpn  a  vrry  trivial  one.  A  draught  of  cold  air  for  a 
li  w  iiiiniih  1  iMiiY  hv  HunUMont  to  rxcito  Huoezing  and  a  nasAl  discharge. 

SI i|*Im  III  iniitlitionii  aro  prolmblv  not  the  only  cause  of  acute  nasal 

I  III  III  I  h  Mil  III  niMiniunm  rortaiuly  play  an  iin{H>rtant  part,  particularly 
III  III!  |imnli'Ml  \uiiolY  .\ltlu»u>jh  pyn^gonio  germs  are  always  present 
hi  llii>  MM..r.  {\\\\\  do  not  rxrito  an  attack  of  acute  catarrh  without  the 
\  ii.i  mIiii  I  Imhi^m'u  \^  hu«h  WW  pl^HhuMHl  bv  other  causes.  Acute  catarrh  may 
Im  ..|MM.hli.  Ml  i|»idoim»\  It  II*  pr\»UiM>  ivntagious,  being  conununicated 
lit  .  Iiilili.  M  H  \i\y  ihr  «.iuuo  luMulknvhiof  or  ixvupying  the  same  bed. 

\i  mIi>  ii<t  III  raliinh  iua>  Iv  a  s\iupt\Mu  of  measles,  nasal  diphtheria, 
III  ihilih  n.  .1  iMul  \\  h\H\  ii\^HMU|vinv  or\si|vlas  of  the  face. 
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Symptoms^^The  changes  in  the  mucous  membrane  of  the  nose  are  not 
great,  and  are  usually  secondary  to  those  of  the  rhino- pharynx,  being  in  a 
large  measure  dne  to  the  discharge.  There  are  redness  and  slight  swell- 
ing- The  nasal  passages  may  be  for  the  time  quite  occluded  by  the  dis- 
charge, which  is  usually  profu&e,  at  first  sera-mucous,  and  finally,  if  the 
attack  is  severe,  miico-purnlent.  The  symptoms  may  be  very  transient, 
sometimes  passing  away  in  a  few  hours,  in  which  cases  there  is  only  a  vaso- 
motor  disturbance;  or  they  may  continue  and  develop  into  a  true  inflam- 
mation. The  discharge  excoriates  the  nostrils  and  the  upper  lip.  At  the 
onset  there  is  usually  sneezing,  and  in  infants  often  a  slight  fever.  In 
older  children  there  is  do  rise  of  temperature  except  in  the  moat  severe 
cases.  The  obstruction  to  nasal  respiration  causes  mouth-breiithing,  and  the 
dryness  and  discomfort  which  result  from  it  produce  disturbed  sleep,  snuf- 
fling and  difficulty  in  nursing,  this  being  in  severe  cases  almost  impossible. 
The  inflammation  may  extend  to  the  lachrymal  duct,  involving  the  eyes  in 
a  mild  conjunctivitis.  There  may  be  closuro  of  the  Eustachian  tubes, 
causing  deafness  and  otidgia.  There  may  also  be  secondary  otitis.  The 
process  often  extends  to  the  larynx  and  bronchi,  with  hoarseness  and  cough. 

In  infants,  severe  eases  may  be  followed  by  inflammation  of  the  lymph 
glands  of  the  neck  or  of  the  retro-pliaryiigeal  region ;  in  either  it  may  ter- 
minate in  abscess.  Less  frequently  these  catarrhal  colds  are  accompanied 
by  disturbances  of  the  digestive  tract,  and  there  is  vomiting,  or  diarrhcea 
with  large  mucous  stools. 

Attacks  of  acute  nasal  catarrh  are  stated  by  some  writerB  to  cause 
death  in  young  infants  by  interfering  with  respiration.  I  have  never 
Been  dangerous  symptoms,  and  believe  them  to  be  exceedingly  rare,  if,  in- 
deed, they  ever  occur  as  a  result  of  a  simple  cory^a.  In  the  mild  form 
the  attack  lasts  from  two  to  three  days;  in  the  severe  form  from  one 
to  two  weeks.  Hepcated  attacks  are  frequently  followed  by  the  develop- 
ment of  the  chronic  form  of  the  disease. 

Diagnosis. — It  is  important  to  distinguish  between  a  simple  acute  ca- 
tarrh and  one  due  to  measles,  influenza,  nasal  diphtheria,  or  hereditary 
EVphilis,  Measles  and  influenza  cause  more  fever  and  general  constitu- 
tional disturbance  than  does  simple  catarrh.  Nasal  diphtheria  is  usually 
characterized  by  the  appearance  of  membrane  in  the  anterior  nares  and 
by  patches  upon  tlie  tnns^ils.  Thyse  may  be  wanting,  however,  and  there 
may  be  only  a  very  profuse  discharge  tinged  with  blood.  When  persisting 
for  two  or  three  wi?ek8  this  is  always  to  he  regarded  with  suspicion,  even 
though  the  constitutional  symptoms  may  be  ver)^  slight  The  only  posi- 
tive means  of  excluding  diphtheria  is  by  cultures.  A  persistent  acute 
nasal  catarrh  in  a  young  infant  should  aways  suggest  syphilis,  and  the  pa- 
tient should  be  carefully  watched  for  th-^  development  of  other  symptoms. 

Tteatment.— A  child  suffering  from  acute  coryza  should  always  be  kept 
indoors  in  a  room  with  an  even  temperature  of  about  70°  F.,  the  bowels 
freely  opened,  and  the  amount  of  food  somewhat  reduced.    The  only  drug 
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which  seems  to  have  much  infltience  upon  the  secretion  is  belladonna. 
A  good  combination  is  that  known  as  the  **  rhinitis  "  tablet  (camphor 
gr.  f,  quinine  gr.  J,  fluid  extract  of  l)e!ladonna  TJl  4)  ;  one  half  a  tablet 
may  be  given  every  hour  to  a  child  of  five  year^. 

Useful  local  applications  are  albolene  oil,  olcO'Stearate  of  zinc,  alka- 
line sprays,  such  as  Seller's  solution,  to  clear  away  the  secretions,  to  be 
followed  by  a  spray  containing  adrenalin.  If  the  nasal  obstruction  causes? 
great  iuterference  \*ith  respiration  or  nursing,  the  following  may  be  used 
with  a  medicine  dropper  or  spray; 

9  Adrenalin  (M.OOOsoL)...., Jiss.; 

Acidi  carbolici gr.  t  ; 

Acidi  borici , , . , gr.  xx; 

Gljo«riDi   * . , , , , 'HL  X ; 

Aqiue  de^tillat .q.  s.  ad.  J  tj. 

M. 

In  all  caries  tlie  upper  lip  and  nostrils  should  be  protected  by  vase- 
line or  flonie  simple  ointment  Under  no  circumstances  should  irritat- 
ing or  astringent  injections  be  given.  In  older  children  inhalations  of 
spirits  of  camphor  may  be  used  with  advantage. 

Prophylaxis  consists  in  solving  the  perplexing  question,  so  often  put  to 
the  physician,  of  how  to  prevent  children  from  **  taking  cold/'  This  is  a 
matter  of  the  utmost  importance,  and  follows  what  baa  been  previously 
said  under  the  head  of  Etiology.  J^o  amount  of  cod -liver  oil  and  iron 
will  remove  this  tendency  to  catarrh  bo  long  as  bad  hygienic  conditions 
continue.  Sleeping  rooms  should  be  large  and  well  ventilated,  and  a 
window  should  be  kept  open  at  night,  except  in  very  severe  weather  or 
during  acute  attacks.  The  temperature  of  the  house  during  the  day  should 
be  from  68**  to  70°  F.,  but  never  above  this.  Children  should  be  accus- 
tomed to  go  out  of  doors  unless  the  weather  is  especially  bad.  So  firmly 
rooted  in  the  minds  of  the  laity  is  the  idea  that  acute  catarrhs  come  from 
cold,  that  the  habit  of  coddling  delicate  children  is  always  likely  to  be 
carried  to  an  extreme. 

With  every  delicate  and  "  catarrhal '*  child  one  should  begin  in  the 
flummer  by  having  him  live  in  the  open  air  as  much  as  possible,  sleeping 
in  a  room  with  free  ventilation,  with  moderate  covering,  and  continuing 
the  same  practice  inio  the  fall  and  early  winter.  If  begun  gradually  in 
this  way  there  is  little  difficulty  in  continuing  throughout  the  winter. 

The  next  point  to  be  insisted  on  is  cold  sponging  immediately  upon 
rising  in  the  morning,  especially  about  the  chest,  throat,  and  spine  (page 
57).  The  use  of  cheat  protectors,  cotton  pads,  and  extremely  thick  cloth- 
ing should  be  prohibited.  Flannel  underclothing  should  be  worn  upon 
the  chest  throughout  the  year,  and  upon  the  legs  also  in  winter ;  the  very 
lightest  in  summer,  and  only  a  medium  weight  in  winter. 

Frequently  repeated  attacks  point  to  the  presence  of  adenoid  vegeta- 
tions in  the  pharynx,  and  no  measures  are  of  much  avail  until  these  are 
removed. 
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CHRONIC  NASAL  CATARRH. 

This  term  is  rather  loosely  used  to  designate  a  chronic  nasal  discharge. 
Such  a  discharge  is  frequent  both  in  infancy  and  childhood.  It  is  a  con* 
dition  much  neglected  by  the  general  practitioner.  Patients  are  too  often 
subjected  to  routine  constitutional  treatment  by  cod-liver  oil  and  prep- 
arations of  iodine,  with  the  idea  that  such  cases  are  ^^  scrofulous,''  while 
local  treatment  is  either  neglected  altogether,  or  consists  only  of  the  use  of 
the  nasal  douche  or  syringing  with  a  saline  solution.  Sometimes,  when 
suggested  by  parents,  local  treatment  is  opposed  by  the  physician  in  the 
case  of  young  children,  and  a  great  amount  of  harm  follows.  Permanent 
damage  to  the  organs  of  hearing,  smell,  speech,  and  respiration  may  result 
from  neglecting  or  ignoring  chronic  nasal  catarrh  in  childhood. 

Chronic  nasal  catarrh  is'  not  to  be  regarded  as  a  disease,  but  only  as 
a  Sjrmptom  which  may  be  due  to  any  one  of  a  variety  of  pathological  con- 
ditions, each  of  which  requires  very  different  treatment — viz.,  adenoid 
growths  of  the  pharjmx,  foreign  bodies  in  the  nose,  polypi,  deviation 
of  the  septum  or  any  other  congenital  deformity  of  the  nasal  passages, 
the  various  forms  of  chronic  rhinitis,  and  syphilis,  which  causes  a  form  of 
rhinitis  peculiar  to  itself. 

Adenoid  Orowths  of  the  Pharjrnx, — ^These  are  more  fully  discussed 
elsewhere.  They  are  by  far  the  most  frequent  cause  of  chronic  nasal 
discharge  in  infants  and  yoimg  children,  and  should  be  the  first  one 
suspected.  Every  general  practitioner  can  easily  familiarize  himself  with 
the  method  of  digital  exploration  of  the  rhino-pharynx,  by  which  means 
these  growths  can  in  most  cases  be  easily  recognized.  The  nasal  dis- 
charge accompanying  adenoid  growths  is  due  to  a  chronic  rhino-pharyn- 
gitis. Treatment  is  without  avail  unless  the  growths  are  removed.  After 
this  is  done  the  nasal  discharge  usually  disappears  quite  promptly. 

Foreign  Bodies  in  the  Nose. — This  condition  should  be  suspected 
whenever  there  is  an  abundant  muco-purulent  discharge  limited  to  one 
nostril.  Foreign  bodies  in  the  nose  are  quite  frequent  in  young  children. 
Peas,  beans,  beads,  or  shoe  buttons  are  most  frequently  lodged  there. 
The  efforts  at  removal  on  the  part  of  the  child,  or  even  of  the  mother, 
generally  result  in  pushing  the  body  farther  into  the  nose.  It  first  sets 
up  a  mechanical  irritation,  accompanied  by  pain,  swelling,  sneezing,  and 
sometimes  haemorrhage.  This  is  followed  by  a  catarrhal  inflammation, 
which  in  the  course  of  a  few  days  becomes  purulent,  and  may  last  indefi- 
nitely. The  discharge  is  generally  quite  abundant.  The  symptoms  point 
to  an  obstruction  of  one  nostril,  and  an  examination  with  the  probe  readily 
detects  the  presence  of  the  foreign  body. 

In  recent  cases  the  removal  of  the  foreign  body  may  sometimes  be 
accomplished  by  compressing  the  empty  nostril  and  having  the  child  blow 
his  nose  strongly.     Often  the  sneezing  which  the  foreign  body  excites  is 


48i 


DISEASES  OF  THE  BESPIHATORY  81 


suiEcieot  to  remove  it  Before  any  attempt  is  mide  to  seize  the  body 
with  forceps  cocaine  should  be  used,  not  only  for  the  pnrpo^  of  preTent- 
ing  pain,  but  in  order  to  shrink  the  mucoua  membrane  so  as  to  allow 
better  manipulation.  In  many  caaes  dilorofonn  is  necessary*  In  most 
circumstances  ordinary  foreign  bodies  can  with  proper  forceps  be  ex- 
tracted without  difficulty-  No  subsequent  treatment  is  required,  except 
the  use  of  some  mild  antiseptic  to  keep  the  nose  clean  for  a  few  days,  as 
the  inflammation  quickly  snhsidea  after  the  removal  of  the  cause. 

Nasal  Polypi. — These  aJB  among  the  infrequent  causes  of  chronic 
nasal  discharge  in  childhood.  They  are  especially  rare  before  the  sev^th 
year,  but  both  mucous  and  fibrous  polypi  are  seen.  The  symptoms  are 
those  of  a  chronic  naaal  catarrh  with  partial  or  complete  obstruction  of 
one  or  both  sides.  Polypi  increase  in  size  with  the  occurrence  of  every 
acute  coryza,  and  are  always  espedally  troublesome  in  damp  weather. 
They  may  be  accompanied  by  reflex  symptoms,  such  as  cough,  sneezing, 
-and  even  by  attadcs  of  asthma.  There  may  be  headache,  and  sometimes 
disturbances  of  smell,  taste,  and  hearing.  The  symptoms  are  of  much 
longer  duration  than  in  the  case  of  obatroelion  from  a  foreign  body,  the 
diachafge  is  not  so  abundant,  and  is  not  pmwlent.  The  diagnosis  is  made 
only  by  examining  the  nose  with  the  minor  and  nasal  speculum. 

Polypi  may  be  removed  with  the  forceps^  but  this  la  best  accomplished 
by  the  use  of  the  wire  snare.  When  they  have  been  present  for  a  long 
time  the  accompanying  chiuuk  iltiiutis  may  require  subsequent  treat- 
ment ) 

Deviation  of  the  nasal  fcptwa,  and  other  congenital  deformities 
which  caQse  narrowing  ot  the  nasal  respuratorr  tract,  are  conditions  which 
bekmg  to  the  specialist 

mmnc  EatxiTia 

Thr^  fomt  of  ckrant  tywias  ire  recognised— simple,  hypertrophic, 

and  atrophic         _  _ 

'  ►  thinitis  existing  alone  is  of 

In  tfe  eases  eo  classed  the  symptoms 

|#  Mm  fluaijii^itii.  wkkll  almoat  invariably  depends 

I  fi«wtk   Ttm  gftiyvtk  my  be  m  aaiaU  one,  so  that  the 

t  am  dl|^  <^  abaent    A  frequeut  complication 

Hit  idtt  niMltMt  inr«|iiam  in  wm  ainaiiniTii  iiaaal  discharge,  which  is 
mm^  «MRv»ii^  M  «lik*fti  1M^  b^  tt«t(Kpiinilent  It  is  easily  removed 
te  IhngJIC  tt»  MMW  if^  tli^  c^k^  ^  ^  «WMigh  to  be  taught  to  do  thi^. 
f^iillfil  tat  tlrlffC*^  ""^^  tfce  mm  ilt  lUi  vay,  suffer  from  almost  con- 
atell  JiMtiaiitl.  T%t  tarrT^ti^  ^ttitteige  depends  upon  the  severity  of 
||#  QtM.  It  ftlUpaHf  mimm  teilitiW  of  the  upper  lip,  which  may  be 
^  iMt  '^  i-«iMt  Ut%wft:i-  f«9«ai^  in  infants.    The  lip  may  be 
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swollen  and  prominent.  The  condition  of  the  external  parts  is  aggra- 
vated by  the  constant  disposition  to  pick  the  nose^  which  may  be  over- 
come by  the  application  of  a  short  anterior  splint  to  each  elbow. 

Epistaxis  sometimes  occurs.  The  duration  of  the  disease  is  indefi- 
nite ;  it  may  last  for  months  or  even  for  years^  the  symptoms  in  summer 
being  insignificant,  but  returning  every  cold  season.  It  may  terminate 
in  recovery,  or,  in  children  with  flabby  tissues  and  delicate  constitution, 
it  may  be  followed  in  later  childhood  by  hypertrophic  rhinitis. 

Treatment. — Prophylaxis  is  very  important.  The  main  purpose 
should  be  to  prevent  attacks  of  acute  nasal  catarrh  by  the  measures  men- 
tioned in  the  discussion  of  that  disease.  The  general  treatment  should 
not  be  routine,  but  directed  according  to  the  indications  of  each  case. 
There  should  be  careful  attention  to  diet  and  to  the  condition  of  the 
bowels.  Iron  and  arsenic  are  needed  when  there  is  anaemia.  A  general 
tonic  treatment  is  required  in  most  cases.  Cod-liver  oil  and  the  sjrrup 
of  the  iodide  of  iron  are  both  useful,  but  are  not  specifics,  and  must  be 
intelligently  combined  with  other  measures. 

Local  treatment  consists  first  in  cleanliness,  and,  secondly,  in  the  tise 
of  astringents  in  the  form  of  powder  or  solution.  For  cleansing,  a  solu- 
tion which  is  both  alkaline  and  antiseptic  is  desirable.  This  may  be  used 
in  the  form  of  a  spray,  after  which  the  nose  is  cleared  by  blowing ;  or  in 
infants,  if  the  discharge  is  abundant,  the  only  efficient  method  of  getting 
rid  of  it  is  by  nasal  syringing.  This  is  attended  by  some  risk  of  forcing 
materials  into  the  middle  ear;  but  if  carefully  done,  the  danger  seems 
to  me  to  be  less  than  that  of  allowing  the  discharge  to  remain.  Syring- 
ing should  always  be  done  with  the  mouth  open  and  the  head  inclined 
forward.  All  solutions  are  to  be  made  with  sterilized  water  and  used 
warm.  But  little  force  should  be  employed,  and  it  may  be  well  to  have 
a  syringe  the  nozzle  of  which  does  not  completely  fill  the  nostril.  Either 
Dobell's  or  Seiler's  solution  may  be  employed,  diluted  with  an  equal 
amount  of  water.     As  a  spray  the  following  may  be  used : 

3  Listerine* S  bs. 

Sodii  bicarb., 

Sodii  biborat a&  I  ss. 

AqoaB S  iv. 

If  this  is  to  be  used  with  a  S3rringe,  twice  as  much  water  should  be  added. 
Ordinarily,  the  nose  should  be  cleansed  thoroughly  twice  a  day,  more 
^equently  in  very  severe  cases.  Once  a  day,  after  the  nose  has  been 
cleansed,  an  astringent  solution  or  powder  should  be  applied.  One  of  the 
best  solutions  is  sulpho-carbolate  of  zinc  (gr.  v  to  water  5  j).  This  may 
be  used  as  a  spray,  or,  better,  dropped  into  the  nostril  with  a  medicine 

*  Listerine  is  a  combination  containing  the  essential  oils  of  thyme,  eucalyptus,  bap- 
tisia,  gaoltheria,  and  mentha  arrensis. 
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dropper^  the  head  being  held  far  back.  A  good  powder  is  a  combination 
of  salicylic  acid  gr.  iij,  tannic  acid  gr.  xxx,  and  stearate  of  zinc  5j>  which 
may  be  used  with  an  insufflator  once  daily. 

Hypertrophio  Bhinitis. — This  is  a  chronic  inflammation  of  the  nasal 
mucous  membrane,  accompanied  by  a  marked  hypertrophy  of  all  its  nor- 
mal structures,  particularly  its  blood-vessels.  The  parts  chiefly  affected 
are  those  covering  the  inferior  turbinated  bones.  The  mucous  mem- 
brane and  submucous  tissue  are  so  thickened  and  relaxed  that  they  may 
greatly  encroach  upon  the  nasal  respiratory  space,  and  when  these  venous 
sinuses  are  filled  with  blood,  they  may  entirely  occlude  the  passage. 
There  is  usually  associated  with  this  condition  some  degree  of  hyper- 
trophy of  the  adenoid  tissue  of  the  pharyngeal  vault. 

In  young  children  hypertrophic  rhinitis  is  a  very  infrequent  disease, 
if,  indeed,  it  ever  occurs.  It  is  fairly  common  in  moderate  degree  in 
older  children,  although  its  severe  forms  are  rare.  It  usually  follows  re- 
peated attacks  of  acute  nasal  catarrh  in  children  of  a  lymphatic  diath- 
esis.   A  frequent  local  cause  is  a  deflected  nasal  septum. 

The  symptoms  are  those  of  nasal  catarrh  with  bilateral  nasal  stenosis. 
The  discharge  is  usually  abundant,  thick,  and  tenacious,  being  increased 
by  dust  and  dampness.  All  the  symptoms  of  nasal  obstruction  are  pres- 
ent in  varying  intensity — ^the  "wooden"  voice,  mouth-breathing,  dis- 
turbed sleep,  etc.  There  may  be  reflex  cough,  catarrh  of  the  larynx  or 
bronchi,  accompanied  by  muscular  or  vaso-motor  spasm,  giving  rise  to 
spasmodic  croup  or  asthma.  Rhinoscopic  examination  shows  the  large 
pendulous  masses  of  mucous  membrane,  usually  red  and  irregular,  more 
or  less  completely  blocking  the  nasal  passage.  It  is  only  by  this  exami- 
nation that  the  disease  is  differentiated  from  adenoids  of  the  pharynx, 
with  which,  however,  it  is  frequently  associated.  In  infants  and  young 
children  the  adenoid  growth  is  much  the  more  frequent,  and  throughout 
childhood  generally  the  more  important  factor  in  producing  these  symp- 
toms. 

The  treatment  of  these  cases  falls  largely  to  the  specialist,  although 
very  much  can  be  done  by  the  general  practitioner  if  he  will  learn  to  use 
intelligently  a  few  remedial  agents.  Constitutional  treatment  is  indi- 
cated as  in  simple  rhinitis,  but  if  employed  alone  it  accomplishes  little 
or  nothing.  The  purpose  of  local  treatment  is  the  reduction  of  the 
hypertrophied  tissue  by  cauterization  under  cocaine  anaesthesia,  by 
glacial-acetic  or  chromic  acid,  or  by  the  galvano-cautery.  Each  has  ite 
advantages  and  its  advocates.  If  the  hypertrophied  tissue  forms  pendu- 
lous tumours,  it  may  be  removed  by  the  wire  snare.  Both  nostrils  should 
not  be  operated  upon  at  the  same  time.  In  most  cases  cauterization 
must  be  repeated  several  times  at  intervals  of  a  few  weeks.  In  the 
meantime  one  of  the  cleansing  solutions  mentioned  on  page  56  may  be 
employed. 
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The  following  formula  of  Lefferts  is  an  excellent  one  for  a  spray  to 
be  used  in  this  condition: 

9  lodi gr.  iT 

PoUsB.  iodidL gr.  x 

Zinci  iodidi, 

Zinci  solpho-carbolat Ugr.  xx 

Listerine. Sj 

AqiuB Jhr 

To  be  used  as  a  spray  once  dailj. 

Atrophic  Shinitis  (Fetid  Catarrh). — This  is  rare  in  young  children, 
and  only  occasionally  seen  in  those  over  twelve  years  old.  It  is  char- 
acterized by  the  formation  of  crusts  in  the  nose,  which  decompose  and 
produce  a  horribly  fetid  odour.  By  some  writers  the  term  ozcma  is  ap- 
plied to  this  disease,  but  usually  this  term  is  limited  to  rhinitis  associ- 
ated with  disease  of  the  bones.  Atrophic  rhinitis  has  been  regarded  by 
some  as  the  late  stage  of  the  hypertrophic  form.  This  view,  however,  is 
strongly  combatted  by  Bosworth,  who  considers  it  the  result  of  a  puru- 
lent form  of  acute  rhinitis.  The  changes  consist  in  an  atrophy  of  the 
mucous  membrane  and  the  destruction  of  many  of  the  secreting  glands. 
The  nasal  fossae  are  large  and  roomy.  The  voice  is  not  aflfected,  but  the 
sense  of  smell  may  be  much  impaired.  There  are  no  symptoms  of  obstruc- 
tion. The  discharge  is  scanty,  and  tends  to  accumulate  between  the  bones, 
forming  large  crusts,  which  are  expelled  with  difficulty  by  blowing  the  nose. 

In  the  severe  cases  the  treatment  is  only  palliative,  yet  this  is  of  the 
utmost  importance  for  the  comfort  of  the  patient  and  those  about  him. 
The  object  of  treatment  is  to  prevent  as  much  as  possible  the  forma- 
tion of  crusts  by  the  frequent  use  of  an  oil  apray,  such  as  liquid  albolene, 
in  order  to  coat  the  dry  mucous  membrane.  For  the  removal  of  crusts 
they  must  first  be  macerated  by  a  prolonged  nasal  douche  as  hot  as  can  be 
borne.  This  should  be  thoroughly  used  morning  and  evening  as  a  part 
of  the  patient's  toilet.  In  employing  the  douche,  a  bag  containing  from 
one  to  two  pints  should  be  suspended  a  few  inches  above  the  patient's 
head.  One  of  the  alkaline  and  antiseptic  fluids  mentioned  on  page  56 
may  be  added  to  the  douche.  The  head  should  be  slightly  inclined  for- 
ward and  the  mouth  kept  open  during  the  douche.  The  mechanical 
removal  of  the  crusts  may  be  necessary  if  they  are  large,  hard,  and  im- 
pacted. Benefit  may  be  derived  in  some  cases  from  the  daily  use  of  a 
stimulating  spray  eontainingten  grains  of  menthol  to  one  ounce  of  liquid 
albolene.  One  of  the  v(*ry  best  deodorizers  for  general  use  is  listerine, 
which,  diluted  with  two  or  three  parts  of  water,  may  be  employed  as  a 
spray  several  times  a  day,  in  addition  to  the  other  measures  mentioned. 

Syphilitic  Shinitis. — Rhinitis  is  seen  both  in  early  and  late  hereditary 
syphilis.  Coryza,  or  snuffles,  is  one  of  its  earliest  and  most  constant 
symptoms.    It  usually  begins  between  th6  third  and  sixth  weeks  of  life, 
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rarely  after  the  third  month.  The  pathological  condition  is  a  sub- 
acute catarrhal  rhmitis,  sometimes  with  the  formation  of  Buperficial 
ulcers  or  mucous  patches.  The  disease  is  attended  by  a  profuse  nasal 
discharge  of  sero-mucus  or  niuco-puSj  occasionally  tinged  with  blood.  It 
may  continue  from  a  few  weeks  to  two  or  three  nionths.  It  usually  re- 
quires only  constitutioDal  treatment,  and  protection  of  the  nostrils  and 
lips  by  the  use  of  the  ointment  of  the  yellow  oxide  of  mercury  diluted 
with  four  parts  of  vaseline.  This  may  be  introduced  with  the  finger  or 
brush  for  some  distance  into  the  nostrils.  When  the  discharge  is  very 
abundant  J  any  one  of  the  cleansing  solutions  previously  mentioned  may 
be  used  as  a  spray. 

The  rhinitis  of  late  hereditary  syphilis  is  a  very  different  patholog- 
ical condition.  There  are  here  gummatous  deposits  which  break  down, 
and  form  ulcers  of  the  mucous  membrane  and  deeper  tissues.  There  is 
also  periostitis,  with  extension  of  the  disease  to  the  cartilages  and  bones 
of  the  nasal  fossse,  particularly  of  the  septum.  There  may  be  perforation 
of  the  triangular  cartilage,  necrosis  of  the  vomer  or  nasal  bones,  perfora- 
tion of  the  hard  or  soft  palate,  and  at  times  extensive  ulceration  of  the 
alee  nasi  and  the  face.  This  may  be  followed  by  cicatrization,  causing  ste- 
nosis of  the  nostriL  These  lesions  in  the  nose  are  generally  accompanied 
by  deep  ulceration  of  the  pharynx  and  soft  palate.  They  usually  occur  in 
children  who  have  presented  the  early  symptoms  of  hereditaiy^  syphilis, 
but  are  occasionally  seen  when  no  such  history  can  be  obtained.  Such 
was  the  case  in  a  patient  recently  under  observation  in  the  Babies'  Hos- 
pital, who  had  perforation  of  the  nasal  septum  and  of  the  floor  of  the 
nasal  foss®,  causing  a  free  communication  with  the  mouth.  These  are 
cases  of  true  oziena.  The  odour  from  the  discharge  is  at  times  almost 
intolerable.  When  neglected,  these  c-ases  go  on  from  bad  to  worse^  and 
may  continue  for  years,  producing  unsightly  deformities. 

The  treatment  is^  to  bring  the  patient  fully  under  the  influence  of 
mercury,  first  by  means  of  the  mercurial  ointment  or  by  small  doses  of 
calomel — i.  e,,  one- tenth  grain  four  or  five  times  a  day.  Later  the  bin- 
iodide  or  the  bichloride  should  be  substituted,  and  iodide  of  potassium 
given  in  doses  of  ten  to  twenty  grains  three  times  a  day.  Tonics  are 
needed  in  most  eases,  as  the  general  health  is  frequently  undermined  and 
the  patients  are  usually  anaBmic. 

Locally  there  may  be  used  a  spray  of  one  of  the  cleansing  solutions 
already  mentioned,  or  black  wash,  or  a  solution  of  bichloride  of  mercury, 
1  to  10,000.  For  purposes  of  deodorization.  listerine  is  one  of  the  best 
remedies.  Although  improvement  may  take  place  quite  promptly,  the 
results  of  treatment  are  often  unsatisfactory,  as  the  disease  has  usually 
progressed  so  far  before  treatment  is  begun  that  some  deformity  of  the 
Bose  results,  usually  a  sinking  in  of  the  bridge  and  flattening  of  the  ate, 
giving  rise  to  the  so-called  ^*  saddle-back  "  deformity. 
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MEMBRANOUS  RHINITIS. 

The  results  of  bacteriological  examinations  have  shown  that  these 
cases^  whose  etiology  was  formerly  the  subject  of  considerable  contro- 
versy^ are  nearly  always  due  to  the  Elebs-LoefiOier  bacillus^  and  hence  are 
to  be  regarded  as  true  nasal  diphtheria.  It  has  been  di£Scult^  from  clin- 
ical features  alone^  to  establish  this  relationship,  as  the  disease  differs  in 
several  important  particulars  from  diphtheria  of  the  pharynx  and  rhino- 
pharynx — viz.,  its  prolonged  course,  the  absence  of  glandular  enlarge- 
ments, and  the  presence  of  very  mild  constitutional  symptoms,  which  are 
sometimes  altogether  wanting.  These  peculiarities  are  due  to  the  very 
slight  absorption  which  takes  place  from  the  nose,  which  is  in  striking 
contrast  with  that  from  the  rhino-pharynx.  The  importance  of  recognis- 
ing such  cases  as  true  diphtheria  can  not  be-  overestimated,  as  they  have 
often  been  the  means  of  spreading  infection  in  schools  and  institutions 
before  their  true  nature  was  determined.  The  possibility  of  membranous 
inflammation  of  the  nose  arising  from  other  micro-organisms  than  the 
diphtheria  bacillus  is  not  to  be  denied,  but  such  cases  are  extremely  rare. 

The  most  striking  clinical  feature  of  primary  nasal  diphtheria  is  a 
nasal  discharge  of  serum  or  sero-mucus,  frequently  streaked  with  blood. 
It  is  sometimes  very  abundant,  at  other  times  slight.  There  are  also  the 
symptoms  of  moderate  nasal  obstruction.  The  false  membrane  can  in 
most  cases  be  seen  in  the  anterior  nares  as  a  gray  or  whitish  exudation. 
It  may  cover  the  whole  inner  surface  of  the  nose.  It  often  remains  for 
two  or  three  weeks,  when  it  may  loosen  and  come  away  en  masse,  some- 
times forming  an  entire  cast  of  the  nose.  After  forcible  removal  it  may 
reform.  The  disease  in  very  many  cases  remains  limited  to  the  nose,  but 
it  may  at  any  time  extend  to  the  rhino-pharynx  or  to  the  larynx.  When 
such  an  extension  takes  place  it  is  accompanied  by  an  increase  in  the  con- 
stitutional symptoms,  glandular  swellings,  etc.  A  positive  diagnosis  can 
be  made  only  by  means  of  cultures. 

In  addition  to  the  use  of  antitoxin,  the  nose  in  these  cases  should 
be  syringed  frequently  with  a  warm  saturated  solution  of  boric  acid, 
or  bichloride  of  mercury,  1  to  10,000,  with  5  per  cent  of  glycerin.  Such 
cases  must  be  isolated,  like  ordinary  cases  of  diphtheria. 

EPISTAXIS. 

The  haemorrhage  may  come  from  any  part  of  the  nasal  fossa,  but  it 
is  generally  from  the  anterior  nares,  and  most  frequently  from  the  ves- 
sels of  the  septum.  Epistaxis  is  a  rare  symptom  in  the  haemorrhages 
of  the  newly  born,  and  when  present  indicates  syphilis.  It  is  infrequent 
throughout  infancy,  but  in  childhood  it  is  quite  common,  occurring  in 
boys  more  frequently  than  in  girls.    In  the  latter  it  is  especially  common 
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nliimt  the  time  of  puberty.  Children  who  are  kept  much  indoors  in  over- 
lii'iihTl  apartments,  and  who  have  susceptible  mucous  membranes  and 
i\nhby  tiniiuca,  are  particularlj  prone  to  it.  The  exciting  cause  may  be  a 
Jfjcal  one,  like  a  fall  or  blow;  it  may  be  due  to  picking  the  nose,  or  to 
any  kind  of  mechanical  irritation;  it  may  be  associated  with  nasal  ca- 
tarrh; and  it  in  often  caused  by  a  small  ulcer  upon  the  septum.  An 
attack  may  be  brought  on  by  mental  or  physical  excitement.  It  occurs 
AM  fin  occftgional,  often  an  early  symptom,  in  typhoid  or  malarial  fever,  in 
nii*aitlci4>  or  during  eevere  paroxysms  of  pertussis.  It  is  seen  in  the  hiem- 
orrhflgic  form  of  all  the  eruptive  fevers,  in  certain  eases  of  diphtheria^ 
inont  commonly  late  in  the  disease,  in  haemophilia  and  scorbutus,  in  grave 
anri'iiiia,  loiikaMnia,  and  in  diseases  of  the  heart  and  blood-vessels. 

Symptom!,— Epistaxis  is  frequently  preceded  by  a  sense  of  fulness  or 
ftnirr  \u  tht*  l*cad,  which  is  relieved  by  the  bleeding.  The  blood  is  usu- 
ally from  one  nostril,  and  comes  slowly  b}''  drops.  The  amount  lost  is 
guncnilly  Mmall,  but  it  may  be  large  enough^  when  repeated,  to  produce  a 
•jtvriouM  grade  of  anaemia  even  in  strong  children^  and  the  haemorrhage 
may  prove  fatal.  Epistaxis  may  be  overlooked  if  the  bbod  finds  its  way 
into  the  pharynx  and  is  swallowed.  In  most  of  the  cases  the  haemor- 
rha^'**  ceai*efl  spontaneously  in  from  ten  to  twenty  minutes,  recurring  at 
longr-r  or  sliorter  intervals,  according  to  the  nature  of  the  cause.  Haem- 
nrrhagc  frt»m  adenoid  growths  of  the  pharynx  may  closely  resemble  that 
fro  in  the  nose,  but  otherwise  there  can  rarely  be  any  difficulty  in  reeog- 
ntiting  epistaxis.  In  doubtful  cases  an  inspection  of  the  pharynx  reveals 
llm  pn'rt**nei^  of  blood-clots. 

Prog'nosis. — This  dc|>ends  upon  the  cause.  In  the  great  majority  of 
Ml*'  Kfi-cailod  idiopathic  eases  epistaxis  is  not  serious.  Occurring  early  in 
Uh'  roiirse  of  the  infectious  diseases, it  does  not  ordinarily  affect  the  prog- 
nmm  unless  it  is  \ery  severe.  When  it  occurs  late,  however,  it  is  always 
1  bad  sign»  and  particularly  so  in  diphtheria.  It  may  be  serious  in  any 
of  the  hirmorrhagic  diseases  or  in  diseases  of  the  blood,  where  it  is  not  in- 
frequently a  cause  of  death. 

Treatment. — To  remove  the  predisposition,  a  child  s^hould  receive 
general  tonic  treat tuent,  especially  plenty  of  outdoor  exercise,  and  every 
mpans  should  Ik*  taken,  by  the  use  of  cold  baths,  friction,  and  proper  food, 
to  tone  up  the  vascular  system. 

An  etlicient  means  of  arresting  the  hjcmorrhage  is  compression  of  the 
none  l»etweM>n  the  thuTnb  and  finger.  This  may  be  combined  with  the 
ipplicatitin  of  kv  over  the  nose,  and  sometimes  small  pieces  of  ice  may 
to  introduced  into  the  nostrils.  The  application  of  cold  to  the  back  of 
Iha  mck  or  its  use  in  the  mtuUh  may  Ik^  of  service  by  exciting  reflex 
fontnction  of  the  capilhiry  vessels.  All  tight  clothing  or  bands  about 
tho  neck  should  be  loosened*  and  the  patient  kept  quiet  in  the  sitting 
poj^iure.    After  the  hupmorrhage  has  ceased  the  child  should  not  Wow 
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his  nose  for  some  time.  The  supra-renal  extract  in  solution  is  one  of 
the  most  efficient  local  means  of  checking  the  bleeding.  Another  yalu- 
able  remedy  is  the  peroxide  of  hydrogen,  used  full  strength.  If  bleeding 
continues  in  spite  of  all  the  above  measures,  the  anterior  nares  should 
be  plugged  with  styptic  cotton,  and  if  this  does  not  control  it,  the  pos- 
terior nares  should  be  plugged.  Usually  very  little  effect  is  seen  from 
drugs  given  internally,  although  in  frequently  recurring  haemorrhages 
where  no  local  cause  can  be  discovered  ergot  should  be  given  a  trial  in 
full  doses. 

In  severe  cases  of  nasal  haemorrhage  recurring  at  short  intervals  with- 
out any  apparent  cause,  ulcer  of  the  septum  should  be  suspected,  and,  if 
present,  should  be  touched  with  chromic  acid. 


CHAPTER   II. 
DISEASES  OF  THE  LARYNX. 

The  characteristic  feature  of  laryngeal  disease  in  infants  and  young 
children  is  the  association  of  muscular  spasm  with  all  forms  of  inflam- 
mation. Often  it  is  the  laryngeal  spasm,  rather  than  the  inflamma- 
tion, which  gives  rise  to  the  principal  symptoms.  This  spasm  is  only  one 
expression  of  the  great  reflex  irritability  of  young  children. 

CATARRHAL  SPASM  OP  THE  LARYNX. 

SynoDyms :  Spasmodic  laryngitis,  spasmodic  croup,  catarrhal  croap  (sometimes 
improperly  called  laryngismus  stridulus). 

The  term  catarrhal  spasm,  first  suggested,  I  think,  by  Qoodhart,  is 
fairly  descriptive  of  this  disease,  which  is  characterized  by  a  very  mild 
degree  of  catarrhal  inflammation  associated  with  marked  laryngeal 
spasm. 

Etiology. — It  is  not  often  seen  during  the  first  six  months,  but  is  fre- 
quent from  this  time  up  to  the  third  year.  After  five  years  it  is  rare.  It 
occurs  in  children  who  are  well  nourished,  as  well  as  in  those  who  are 
cachectic.  Certain  children  have  a  predisposition  to  such  attacks ;  those 
who  have  had  one  attack  are  likely  to  have  others.  Heredity  seems  to 
have  some  influence  in  producing  this  susceptibility.  Catarrhal  spasm  of 
the  larynx  is  most  frequently  associated  with  enlarged  tonsils  and  ade- 
noid growths  of  the  pharynx,  sometimes  with  elongated  uvula.  The  ex- 
citing cause  may  be  exposure  to  cold  or  an  attack  of  indigestion. 

Leiions. — The  catarrhal  inflammation  of  the  larynx  affects  chiefly 
the  parts  above  the  cords;  there  is  congestion  and  dryness,  and  later 
increased  secretion  of  mucus.    To  this  there  is  added  a  spasm  of  the 
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muscles  of  the  larynx,  especially  the  adductors.  There  is  no  submucous 
infiltration,  and  no  tendency  to  cedeina  glottic] is. 

Symptoms, — The  attack  may  be  preceded  for  several  hours  by  slight 
hoarseness,  or  hy  a  nasal  discharge.  During  the  day  the  <Hiild  may  ap- 
pear perfectly  well.  Usually  there  is  heard  during  the  evening  a  hol- 
low, barking  cough,  at  first  infrequent  and  not  severe.  About  midnight 
this  is  apt  to  increase  in  severity,  and  there  is  now  difficulty  in  breathing. 
Aa  soon  as  this  becomes  marked  the  child  wakes,  and  presents  the  char- 
acteristic symptoms  of  an  attack.  In  the  mildest  cases  the  dyspnoea  is 
not  suiBcient  to  waken  the  child.  In  severe  eases  there  is  marked  dysp- 
noea, especially  on  inspiration,  and  a  loud  stridor  as  the  air  is  drawn 
through  the  narrowed  opening  of  the  glottis.  This  may  often  be  heard 
in  an  adjoining  room.  There  is  seen  on  inspiration  deep  recession  of  tho 
suprasternal  fossa,  the  supraclavicular  spaces,  and  the  epigastrium;  also 
depression  of  the  intercostal  spaces,  and  even  of  the  walls  of  the  chest. 
The  terror  of  the  child  or  any  excitement  increases  the  spasm  and  aggra- 
vates the  dyspnoea.  The  distress  is  very  great;  the  breathing  usually 
slow  and  lalioured;  the  voice  hoarse,  but  rarely  lost;  the  cough  stridulous, 
hoarse,  and  metallic;  the  pulse  rapid;  the  temperature  normal  or  slightly 
elevated,  rarely  over  101**  F.  The  child  sits  up  and  struggles  for  breath, 
its  forehead  covered  with  perspiration.  There  may  be  slight  lividity  of 
the  finger-tips  and  of  the  lips,  and  sometimes  considerable  prostration. 
In  the  course  of  three  or  four  hours  the  attack  slowly  wears  away  and 
the  child  falls  asleep.  During  the  following  day,  aside  from  slight 
hoarseness  and  occasional  cough,  the  child  is  apparently  well.  Most  of 
the  cases  are  not  so  severe  as  this;  there  are  the  eroupy  cough,  hoarse- 
ness, and  general  dbcomfort,  but  not  marked  dyspnoea.  On  the  second 
night  there  is  a  repetition  of  the  experience  of  the  first,  usually  quite  as 
severe  unlesa  aflfected  by  treatment;  and  on  the  third  day  a  remission 
similar  to  that  of  the  day  previous.  On  the  third  night  the  attack,  if  it 
occurs  at  all,  is  generally  a  mild  one.  Slight  hoarseness  persists  for 
several  days,  but  otherwise  the  child  is  apparently  well.  Many  children 
have  such  attacks  every  few  weeks  in  the  course  of  the  cold  season,  the 
slightest  exposure  or  an  indiscretion  in  diet  being  sufficient  to  induce  one. 

Pro^oflis. — This  is  good,  the  disease  never,  I  think,  proving  fatal, 
although  nothing  is  more  alarming,  at  least  to  parents,  than  to  witness 
for  the  first  time  one  of  these  severe  attacks  of  catarrhal  croup. 

Bia^osis. — Catarrhal  spasm  may  be  confounded  with  laryngisraiie 
stridulus  and  with  membranous  croup.  Laryngismus  stridulus  is  a  rare 
disease,  and  occurs  only  in  infancy.  In  it  we  have  not  simply  stridulous 
breathing,  but  periods  of  complete  cessation  of  respiration.  These  may 
be  repeated  many  times  during  the  day,  and  may  continue  for  weeks, 
being  often  complicated  by  carpo-pedal  spasm,  sometimes  by  general 
convulsions. 
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From  membranous  laryngitis,  catarrhal  spasm  is  distingaished  by  its 
sudden  onset,  the  mildness  of  the  symptoms  of  inflammation,  the  spas- 
modic character  of  the  dyspnoea,  and  the  daily  remissions.  The  history 
of  previous  attacks  will  often  aid  in  diagnosis.  In  case  of  doubt,  a  posi- 
tiye  diagnosis  can  often  be  made  by  allowing  the  child  to  inhale  a  little 
chloroform.  This  at  once  relicTes  dyspnoea  due  to  spasm,  while  it  has 
scarcely  any  effect  upon  that  due  to  membrane. 

Treatment — The  purpose  of  treatment  during  the  attack  is  to  pro- 
duce relaxation  of  the  laryngeal  spasm.  This  is  accomplished  by  the  use 
of  emetics,  steam,  and  hot  fomentations  over  the  larynx.  A  favourite 
emetic  is  a  tablet  triturate  of  antimony  and  ipecac,  gr.  ^^  each.  To  a 
child  of  two  years,  one  tablet  may  be  given  every  ten  or  fifteen  minutes, 
until  free  vomiting  occurs ;  or  a  teaspoonf ul  of  the  syrup  of  ipecac  and 
fifteen  drops  of  the  wine  of  antimony  at  the  s^me  interval.  When  chil- 
dren  do  not  vomit  after  two  or  three  doses  the  antimony  should  not  be  re- 
peated, as  it  may  produce  serious  depression. 

Emetics  have  a  double  value  if  the  attack  is  due  to  indigestion.  If 
there  is  constipation,  an  enema  should  be  given.  Following  the  free 
vomiting  there  is  generally  some  improvement  in  the  symptoms,  but 
there  may  be  a  recurrence  of  the  spasm  unless  other  means  are  em- 
ployed. To  prevent  this,  antipyrine  is  one  of  the  most  useful  drugs. 
Two  grains  may  be  given  to  a  child  two  years  old.  This  may  be  repeated 
in  four  or  five  hours  if  necessary.  Quite  as  much  relief  as  that  obtained 
from  the  drugs  mentioned  is  seen^from  the  use  of  steam  inhalations.  For 
this  purpose  the  child  should  be  placed  in  a  closed  tent,  and  steam  intro- 
duced from  a  croup  kettle  (page  60).  This  may  be  used  in  conjunction 
with  other  measures,  and  continued  as  long  as  necessary.  Poultices  or  hot 
fomentations  over  the  larynx  are  often  useful.  In  one  case  in  which  se- 
vere spasm  had  recurred  for  eight  successive  nights  in  spite  of  everything 
that  was  tried,  the  child  being  in  great  distress  from  the  dyspnoea,  I  per- 
formed intubation,  which  gave  instant  relief.  Tracheotomy,  however, 
would  scarcely  be  advisable. 

During  the  day  following  the  first  night  attack,  it  is  well  to  continue 
the  antimony  and  ipecac  in  doses  too  small  to  produce  vomiting — e.  g., 
gr.  ^fy  each,  every  four  hours.  After  6  p.  m.  the  doses  should  be 
doubled,  and  at  bedtime  two  grains  of  antipyrine  given.  If  so  treated, 
the  symptoms  may  not  recur  upon  the  second  night,  or  there  may  be 
only  the  cough  without  the  severe  dyspnoea.  The  child  should  be  con- 
fined to  the  house  for  two  or  three  days  after  one  of  these  attacks,  the 
drugs  being  gradually  reduced;  but  the  antipyrine  should  be  given  at 
bedtime  for  three  or  four  successive  nights. 

To  prevent  a  repetition  of  the  attacks  and  remove  the  tendency  to 
them,  it  is  most  important  that  the  child  should  have  plenty  of  fresh  air 
and  cold  bathing,  especially  cold  sponging  about  the  neck  and  chest 
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Everything  which  experience  has  shown  to  bring  on  the  attack  should  be 
carefully  avoided.  Local  causes,  such  as  adenoid  growths,  hypertrophied 
tonsils,  elongated  uvula,  etc.,  should  receive  appropriate  treatment.  Gen- 
erally it  is  not  necessary  to  exclude  fresh  air  from  the  sleeping  room. 
Although  an  open  window  on  a  cold,  damp  night  may  sonietLmes  excite 
the  attack,  plenty  of  fresh  air  tends  rather  to  diminish  the  suscep- 
tibility. If  the  child^s  condition  is  poor,  general  tonic  treatment  is  to 
be  employed. 

ACUTE  CATARRHAL  LARYNGITIS. 

Acute  lar}Txgitis  is  not  nearly  so  frequent  as  the  disease  just  described, 
although  it  is  much  more  severe,  and  may  even  be  fatal.  It  occurs  espe- 
cially in  children  from  one  to  five  years  of  age,  usually  in  the  cold  season. 
Predisposition  to  attacks  is  induced  by  the  same  conditions  as  in  the  case 
of  acute  rhinitis.  Catarrhal  laryngitis  may  be  primary,  when  it  is  usually 
excited  by  cold  or  exposure,*  or  it  may  be  secondary  to  measles,  influenza, 
scarlet  fever,  or  other  infectious  diseases.  It  may  also  be  of  traumatic 
origin,  from  the  inhalation  of  steam  or  irritating  gases. 

Leiions. — There  is  a  moderately  intense  congestion  of  the  laryngeal 
mucous  membrane,  aometimea  general  and  sometimes  localized*  This  may 
be  seen  with  the  laryngoscope,  but  is  not  always  visible  after  death.  With 
the  congestion  there  are  swelling  and  dryness,  followed  by  increased  secre- 
tion. In  the  milder  cases  the  process  is  limited  to  the  mucosa*  In  the 
more  severe  cases  it  involves  the  submncosa  also,  which  is  congested, 
cpdematous,  and  may  be  infiltrated  with  cells.  The  changes  are  especially 
marked  in  the  lymphoid  tissue  of  the  subglottic  region.  The  swelling 
may  be  sufficient  to  produce  a  very  marked  degree  of  laryngeal  stenoeia. 
In  many  mild  and  in  all  the  severe  cases  there  is  associated  catarrhal 
inflammation  of  the  trachea,  and  often  of  the  larger  bronchi.  In  young 
children  there  is  very  little  tendency  to  oedema  glottidis,  so  frequent  a 
complication  in  adults, 

gymptomi.— In  the  mild  form,  such  as  that  which  is  usually  seen  in 
older  children,  there  is  hoarseness,  or  even  loss  of  voice,  and  a  laryngeal 
cough  which  is  sometimes  hard  and  teasing,  always  worse  at  night.  There 
may  be  pain  and  soreness  over  the  larynx.  Constitutional  symptoms 
are  mild  or  absent,  the  patient  not  usually  being  sick  enough  to  go  to  bed, 
and  often  rebelling  even  at  being  kept  indoors.    The  duration  of  the  dia- 

♦  The  following  case  is  a  good  illustration  of  a  severe  attack  excited  by  cold:  A 
mth^r  delicat©  infant,  eight  months  old,  an  inmate  of  the  New  York  lofant  Asjltim, 
was  taken  out  on  a  raw  December  day  with  very  alight  covering,  la  a  few  hours 
hoarseness  and  siridor  were  noticed,  and  the  temperature  wae  101*  F*;  three  boars 
later  it  was  103**,  and  in  spite  of  the  usual  remedies  which  were  employed  the  dppncea 
had  reached  such  a  degree  as  to  require  intubatioo.  The  tube  was  worn  only  three 
days  and  the  case  made  a  prompt  recoTery. 
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ease  is  from  four  to  ten  days,  with  a  strong  tendency  to  relapses  from 
slight  causes. 

The  severe  form  of  catarrhal  laryngitis  is  sometimes  preceded  by  acute 
coryza,  or  there  may  he  mi4d  laryngeal  symptoms  for  a  few  days  before  the 
development  of  the  more  severe  ones.  In  other  cases  the  disease  develops 
rapidly  and  severe  symptoms  are  present  within  a  few  hours  from  the  onset 

When  the  case  is  fully  developed  the  voice  is  metallic  and  hoarse, 
and  occasionally  but  not  usually  lost  There  is  a  hoarse,  dry,  barking 
cough,  which  is  very  distressing,  and  sometimes  almost  constant  The 
cough,  like  the  voice,  is  stridulous,  and  more  or  less  stridor  is  present  on 
inspiration.  There  is  a  slight  amount  of  constant  dyspnosa,  but  this  is 
scarcely  noticeable  unless  the  chest  is  bared.  Severe  dyspncea  occurs  in 
paroxysms,  usually  at  night  Then,  we  may  get  the  signs  of  obstructive 
dyspnoea  similar  to  those  mentioned  in  severe  attacks  of  catarrhal  spasm. 
This  dyspnoea  is  chiefly  inspiratory,  but  in  some  cases  it  increases  steadily 
from  the  beginning  of  the  attack,  and  may  be  indistinguishable  from  that 
due  t6  membrane.  Constitutional  symptoms  are  usually  present  and 
may  be  severe.  The  temperature  ranges  in  most  cases  from  101*  to 
103°  F*,  but  may  go  to  104'*  or  105°.  The  pulse  is  rapid  and  full  and  res- 
piration is  accelerated.  Children  sometimes  complain  of  pain  in  the 
larynx  aud  trachea,  increased  by  coughing.  The  s}Tnptoms  are  severe 
for  two  or  even  three  days,  the  fever  continuing  with  moderate  prostra- 
tion and  paroxysms  of  dyspnoea,  sometimes  even  attacks  of  suffocation  and 
cyanosis^  Usually  after  two  or  three  days  there  is  a  gradual  subsidence 
of  the  dyspnoea  and  inflammatory  symptoms,  and  the  case  goes  on  to  re- 
covery* At  other  times  the  inflammation  extends  downward  to  the  large 
and  then  to  the  small  bronchi,  and  finally  results  in  broncho-pneumonia. 
The  attack  may  prove  fatal  from  laryngeal  obstruction  due  to  swelling 
and  spasm. 

Diagnofiia— This  disease  is  chiefly  to  be  distinguished  from  membra- 
nous laryngitis.  The  onset  of  the  two  diseases  may  be  very  similar,  and 
for  the  first  twelve  hours  we  have  no  absolute  means  of  distinguishing 
between  them,  except  possibly  by  the  use  of  the  laryngoscope,  which  is 
often  conclusive  in  older  children  but  not  usually  so  in  infanta.  All  caseSi 
therefore,  should  be  looked  upon  with  a  degree  of  apprehension.  The 
temperature  in  the  catarrhal  is  usually  higher  than  in  the  membranous 
form.  The  dyspnoea  is  mainly  paroxysmal,  with  daily  remissions  and 
nightly  exacerbations,  and  is  chiefly  inspiratory,  while  that  of  membra- 
nons  laryngitis  is  constant^  steadily  and  often  rapidly  increasing,  and  is 
present  both  on  inspiration  and  expiration,  In  catarrhal  larjngitia  the 
foice  is  not  usually  lost,  but  in  the  membranous  form  this  is  the  rule. 
There  can  be  little  room  for  doubt  when  there  are  enlarged  glands,  mem- 
bmnons  patches  on  the  tonsils,  nasal  discharge,  and  albumin  in  the  urine. 
Very  often,  however,  all  these  evidences  of  diphtheria  are  wanting,  the 
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reallr  difBciiIt  etcet  being  thorn  in  whkb  the  prooeK  Iwging  in  the  lAirnx. 
The  ptefmfenee  of  diphflirfii  and  a  known  exposure  eomst  for  ^nM'thii^ 
in  EaTonr  of  raemlmaiova  kiyi^tis^  If  coltnies  from  the  phainmi  show 
the  prneooe  of  Klebi-Lodlfer  hadili,  diphtheria  of  the  hmrnx  is  certain ; 
bat  no  eonchisiona  ean  be  drawn  when  oultnres  give  negatite  re^ult^. 
In  cmtarrfaal  aa  well  as  in  menabranou^  larrngitifr  there  maj  be  extreme 
djapncEA,  cjanoeiAj  pallor,  prostration,  and  even  death. 

Tiagaoaia. — ^Thia  depends  somewhat  upon  the  cause  of  the  diaeaae  and 
alao  opon  the  age  of  the  patient  It  is  moeh  worn  when  it  ia  aeoondarj 
to  maaalea  or  acarlet  ferer.  It  is  better  in  children  orer  three  jears  of  age 
than  in  infanta,  also  when  the  general  condition  of  the  child  is  good.  The 
ptognoaia  in  serere  catarrhal  larjngitifl  shoold  always  be  guarded,  not  only 
on  ita  own  aocooot,  but  also  becanse  it  is  impoadble  to  be  certain  that 
the  case  may  not  be  one  of  membranous  lBrTngiti& 

Treatment. — In  all  caaea  childreo  affected  are  to  be  kept  in  bed  ;  and 
the  temperature  of  the  room  should  be  between  70**  and  73°  F,  The  diet 
should  be  light  and  flaid,  and  the  bowels  should  be  freely  opened  by  calomel 
or  a  saline.  A  hot  mustard  foot  bath  should  be  given  at  the  outset ;  alao, 
benefit  may  sometimes  be  derived  from  aconite,  given  in  one*qnarter- 
minim  doses  every  fifteen  minutes  for  the  first  five  or  six  hours.  An- 
tipyrine  (two  grains  every  four  hours  to  a  child  two  years  old)  is  useful  if 
there  is  much  spasmodic  dyspncna.  For  this  symptom  emetics  are  bene- 
ficial, given  as  in  catarrhal  spasm*  The  use  of  ipecac  and  squills  in  smaller 
doaes  than  is  required  for  emesis  (five  drops  each  of  the  syrups  of  ipecac 
and  squills  every  two  hours)  may  give  relief,  especially  in  the  early  stage, 
when  the  cough  is  dry,  hard,  and  severe. 

All  the  remedies  mentioned  are  to  be  regarded  as  aocesaories  totiie 
essential  treatment,  which  consists  in  the  use  of  inhalations.  The  child 
should  be  placed  in  a  tent  (page  60)  into  which  steam  is  introduced  from 
a  croup  kettle  or  vapounzer.  Simple  steam  may  be  used,  or  turpen- 
tine, lime- water,  or  ereoBote  may  be  udded.  In  moderately  severe  caaos 
inhalations  should  be  used  for  fifteen  minutes  every  two  hours;  in  Tcry 
severe  ones  they  should  be  continued  the  greater  part  of  the  time.  Poul- 
tices or  hot  fomentations  may  be  applied  over  the  larynx.  Relief  is  some- 
time obtained  by  using  counter-irritation  by  a  mustard  paste,  but  blister- 
ing should  never  bo  allowed.  In  my  expericDce  the  loc^l  use  of  cold  is 
very  unsatisfactory,  on  m^cxmni  of  the  diflSculty  of  applying  it  properly,  and 
the  objection  to  it  on  the  part  of  young  children.  Stimulants  may  be  re- 
quired late  in  the  disease,  the  amount  of  prostration  being  the  guide  to 
their  use. 

In  oases  of  extreme  dyspncea  operative  interference  may  be  needed.  It 
is  required  more  often  in  infants  and  young  children  than  in  those  who 
arc  ohhvr,  and  especially  in  the  subglottic  form  of  the  disease.  Opinions 
will  of  course  differ  as  to  when  the  dyspncea  has  reached  the  danger  point 
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One  should  not  wait  for  general  cyanosis.  If  pallor,  marked  prostration, 
and  steadily  increasing  dyspncca  are  present  the  case  should  not  be  al* 
lowed  to  go  on  without  mterference*  Intubation  has,  to  my  mind,  every 
advantage  over  tracheotomy,  and  is  always  to  be  preferred  in  these  eases. 
One  should  not  hesitate  to  operate,  even  though  he  may  be  perfectly  sure 
that  the  case  is  one  of  catarrhal  inflammation  only.  The  severity  of  the 
dyspnoea  is  the  only  guide,  and  more  than  once  I  have  seen  cases  shown 
at  autopsy  to  be  catarrhal,  which  were  regarded  during  life  as  undoubt- 
edly membranous.  If  intubation  is  done,  the  tube  can  generally  be  dis- 
pensed with  in  two  or  three  days.  Convalescence  is  usually  rapid,  but 
there  is  danger  of  recurring  attacks  during  the  remainder  of  the  cold 
season. 

MEMBRANOUS  LARYNGITia 
SynonjniB :  Membranous  croup,  true  croup,  laryngeal  diphtheria. 

Bacteriology  has  settled  many  questions  long  debated  with  reference 
to  this  disease,  Fof  nearly  half  a  century  the  identity  of  membranous 
croup  and  laryngeal  diphtheria  has  been  contended  for  by  some  observers, 
and  denied  by  others  equally  good.  The  extensive  baeteriologieal  re- 
searches made  since  1890,  both  in  this  country  and  in  Europe,  have 
yielded  results  sufficiently  uniform  to  warrant  the  following  statements; 

1.  Membranous  inflammation  beginning  in  the  larynx  is  almost  in- 
variably true  diphtheria^i.  e.,  it  is  due  to  the  Klebs-Loeffler  bacillus. 

2.  Membranous  laryngitis  follownng  a  primary  membranons  iniam- 
mation  of  the  tonsils,  phar}Tix,  or  nose,  is,  in  the  great  majority  of  cases, 
due  to  the  Klebs-Loeffler  bacillus. 

3.  Membranous  larj'ngitis  following  membranous  inflammation  of 
the  tonsils,  nose,  or  pharynx,  occurring  as  a  complication  of  measles, 
scarlet  fever,  or  influenza,  is  sometimes  due  to  another  kind  of  infection 
(usually  the  streptococcus),  but  more  often  to  the  Klebs-Loeffler  bacillus. 

The  etiology,  lesions,  pathological  relations,  and  bacteriological  diag- 
nosis of  membranous  lary^ngitis  arc  considered  in  the  chapter  devoted  to 
Diphtheria.  In  the  present  chapter  there  will  be  considered  only  the 
clinical  aspect  of  the  cases,  especially  of  those  in  which  the  disease  begins 
in  the  larynx ;  for  even  though  in  most  cases  the  cause  is  diphtheria,  the 
clinical  picture  is  that  of  laryngitis. 

In  cases  of  primary  laryngeal  diphtheria  there  are  wanting  most  of 
the  characteristic  clinical  features  which  distinguish  diphtheria  of  the 
pharynx.  There  are  two  reasons  for  this :  one  is  the  relatively  rapid  course 
of  the  disease,  often  producing  death  from  local  causes  before  the  consti- 
tntional  symptoms  resulting  from  the  absorption  of  the  toxin  have  devel- 
oped; the  second  reason  is,  that  absorption  of  the  poison  by  the  laryngeal 
mucous  membrane  is  very  feeble  as  compared  with  that  which  takes  place 
from  the  pharynx.  Hence  it  follows  that  glandular  enlargements,  albumi- 
83 
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nuria,and  asthenic  symptoms  are  getierally  wanting;  also,  that  in  the  cases 
which  come  to  autopsy  early,  the  parenchymatous  degenerations  of  the 
heart,  kidney,  and  other  organa  are  seldom  found,  but  instoad  only  such 
lesioos  as  are  connected  with  the  laryngeal  disease.  The  feeble  contagion 
is  due  to  the  fact  that  the  course  is  much  shorter,  and  that  the  discharge 
from  the  nose  and  mouth  is  slight,  or  absent  altogether, 

Symptoma— In  its  onset,  memhranous  inflammation  of  the  larynx  is 
indistingulghable  from  the  catarrhal  form.  It  is  perhaps  a  trifle  less 
abrupt,  and  apparently  not  quite  so  severe  for  the  first  twelve  hours  or 
even  for  a  longer  time.  We  have  the  same  hoarse  cough  and  voice,  with  a 
slight  stridor,  gradually  increasing.  The  constitutional  symptoms  are 
usually  not  quite  so  marked,  the  temperature  ranging  from  99°  to  101** 
F.  The  pulse  is  accelerated,  but  not  weak  or  intermittent  It  is  the 
progress  of  the  disease  which  indicates  its  character,  usually  during  the 
first  twenty-four  hours.  A  child  beginning  in  the  morning  with  such 
symptoms  as  have  been  described,  may  by  evening  show  a  decided  change 
for  the  worse,  or  the  symptoms  may  increase  with  great  rapidity  during  the 
night  At  first  the  voice  is  hoarse;  later  it  is  entirely  lost  Dy^pnam  in 
the  beginning  is  scarcely  noticeable,  but  steadily  increases  hour  by  hour. 
At  times  of  excitement  it  may  be  very  great  hut  as  the  spasm  subsides  it 
diminishes.  During  the  second  twenty-four  hours  all  the  symptoms  are 
usually  well  developed.  The  respiration  is  often  somewhat  accelerated, 
but  it  may  be  slower  than  normal.  The  face  is  pale  and  anxious.  The 
Blm  naai  dilate  with  each  inspiration.  The  loud,  **  sawing,"  stridulons 
bfBttthiug  is  present  As  the  dyspnoea  increases,  all  the  accessory  muscles 
of  reapimtion  lire  brought  into  action.  There  is  uow  with  every  inapi- 
mtiou  deep  recession  of  the  suprasternal  fossa,  tlie  supraclavicular  re- 
gions^ »nd  the  epigastrium.  The  child  tosses  uneasily  from  side  to  side  in 
ita  crib,  at  times  struggling  violently  to  get  more  air  into  the  lungs.  The 
pulie  grtiwa  rapid  mul  weaker.  There  ia  slight  bhieuess  of  the  finger  naik 
and  the  tips ;  tlie  face  is  usually  pale  \  but  later  this  too  may  be  cyanotic. 
The  akin  i»  coven^d  with  clammy  perspiration.  On  auscultating  the 
obeat,  very  rude  res[>iratory  sounds  are  heard,  but  no  vesicular  murmur. 
A»  the  symptoms  inoreaso  in  severity  the  temperature  usually  rises  gradu- 
allv,  ill  Htime  very  aerere  caaee  at  the  rate  of  a  degree  an  hour,  uutil  shortly 
befort^  lieaih  it  reAchee  104**  or  even  106^  F.  Late  in  the  disease  the  in- 
tiillt*ol  becomoa  dull,  the  violent  stniggles  for  air  cease,  and  the  child  passes 
inti»  a  eondition  of  semi-stupor  which  gradually  deepens  until  death  occurs, 
whieh  uui\  hi'  privede<l  by  convulsions* 

Hueh  i«  th<^  uaual  course  of  the  disease  when  unrelieved  by  treatment 
Ila  prpgrw«  i«  nuxit  rapid  in  infant*,  in  whom  death  usually  takes  place  in 
from  Ihlrty-iili  to  forty-eight  hours  from  the  first  symptoms.  In  older 
ehildron  tho  ooxirm  ia  tnihcT  alower,  and  the  attack  may  last  from  two 
(li^a  lo  a  w««k|  danih  oocurring  more  frequently  from  bronchial  croup  or 
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pneumonia.  These  are  indicated  by  continued  high  temperature,  rapid 
respiration,  cyanosis,  and  increased  prostration. 

The  course  of  the  disease  is  not  always  so  regular.  Occasionally  for  a 
week  or  more  the  symptoms  are  precisely  like  those  of  catarrhal  laryngitis 
of  moderate  severity — hoarseness,  laryngeal  cough,  little  or  no  fever,  and 
slight  or  occasional  dyspnoea.  Then  there  may  be  the  sudden  develop- 
ment of  very  severe  symptoms,  and  death  in  a  few  hours.  Great  improve- 
ment may  follow  the  dislodgment  of  the  membrane  by  vomiting  or  cough- 
ing, although  in  most  cases  it  forms  again. 

PrognosiB. — The  issue  of  every  case  of  membranous  laryngitis  is 
doubtful.  The  prognosis  is  worse  in  infants  and  very  young  children 
than  in  those  over  three  years  of  age,  and  worse  when  secondary  to 
measles  or  scarlet  fever  than  when  primary.  Before  the  days  of  antitox- 
in the  mortality  of  cases  not  operated  upon  was  from  80  to  90  per  cent. 
Later  statistics  are  given  in  the  chapter  on  Diphtheria. 

Diagnosis. — The  first  point  to  be  decided  in  any  case  is  whether  the 
dyspnoea  is  due  to  laryngeal  inflammation ;  the  second  whether  this  in- 
flammation is  catarrhal  or  membranous.  The  dyspnoea  of  retro-pharyn- 
geal  abscess,  of  foreign  bodies  in  the  larynx  or  trachea,  or  of  broncho- 
pneumonia, may  be  mistaken  for  that  due  to  laryngitis.  But  in  none  of 
these  conditions  should  there  be  any  doubt  if  a  careful  examination  is 
made  and  a  history  obtained.  Retro-pharyngeal  abscess  may  be  recog- 
nised by  digital  examination  of  the  pharynx ;  broncho-pneumonia  by  the 
signs  in  the  lungs,  the  difference  in  the  character  of  the  dyspnoea,  and 
especially  by  the  absence  of  the  noisy  stridor ;  in  the  case  of  foreign  bod- 
ies, whether  they  enter  through  the  mouth  or  consist  of  ulcerating  caseous 
glands  which  have  ruptured  into  the  trachea,  the  dyspnoea  comes  sud- 
denly, and  is  not  accompanied  by  fever.  The  main  points  by  which  ca- 
tarrhal laryngitis  is  distinguished  from  the  membranous  form  have  been 
considered  under  the  former  disease.  In  brief,  membranous  inflamma- 
tion may  be  assumed  if  there  is  severe,  constant,  and  increasing  dyspnoea 
with  aphonia.  Membranous  laryngitis  should  always  be  regarded  as 
diphtheria  until  the  opposite  has  been  proved  by  repeated  cultures. 

Treatment. — All  cases  of  membranous  laryngitis  should  be  isolated 
like  those  of  diphtheria  of  the  pharynx,  and  should  receive  a  full  dose 
of  antitoxin  upon  a  clinical  diagnosis  without  watiting  for  this  to  be  con- 
firmed by  a  bacteriological  examination.  Nowhere  else  are  the  beneficial 
effects  from  antitoxin  so  evident  and  so  striking  as  in  these  cases.  For 
dosage  and  other  details  regarding  the  use  of  antitoxin  the  reader  is 
referred  to  the  article  on  Diphtheria. 

Emetics,  inhalations  of  steam,  and  solvents  for  the  membrane,  al- 
though they  all  sometimes  give  relief,  are  never  to  be  relied  upon  alona 
In  fact,  leaving  out  antitoxin  and  surgical  operation,  the  only  therapeu- 
tic measure  that  can  be  said  to  be  of  much  avail  is  calomel  fumigation. 
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This  is  in  no  sense  a  substitute  for  antitoxin,  but  may  be  employed  where 
the  use  of  antitoxin  is  impossible,  and  in  the  few  cases  of  membranous 
laryngitis  due  to  streptococci*  From  ten  to  fifteen  grains  of  calomel  are 
vapourized  upon  any  hot  metal  plate  under  a  closed  tent,  in  which  the 
cJiild  is  placed.  This  may  be  repeated  every  one  to  four  houre,  accord- 
ing to  circumstances.  One  should  watch  both  the  child  and  the  attend- 
ants for  symptoms  of  mercurial  poisoning.  This  treatment  was  intro- 
duced by  Corbin,  of  BrookhTi,  and  was  much  in  vogue  from  1890  until 
the  introduction  of  antitoxin. 

Opera  live  measures, — Opinions  will  always  differ  as  to  the  time  when 
operative  interference  is  called  for.  One  should  never  wait  for  general 
cyanosis,  for  often  this  does  not  occur  until  just  before  death.  It  is  bet- 
ter to  operate  too  early  than  too  late.  If,  in  spite  of  other  measures, 
the  dyspnoea  increases  steadily,  and  especially  if  the  temperature  begins 
to  rise,  operation  should  not  be  deferred  longer*  When  this  has  been 
decided  upon,  the  physician  has  the  choice  between  intubation  and 
tracheotomy.  In  America  intubation  has  almost  universally  superseded 
tracheotomy  as  a  primary  operation  for  the  relief  of  membranous  larv^n- 
gitis.  In  Europe  also  its  advantages  are  coming  to  be  appreciated,  and 
its  use  has  extended  greatly  since  the  introduction  of  antitoxin.  Trache- 
otomy is  still  needed  at  times  for  the  cases,  very  few  in  number,  in  which 
intubation  fails  to  give  relief  on  account  of  the  position  of  the  mem- 
brane or  some  other  complication. 

The  general  treatment  of  the  child  is  important,  and  should  not  be 
overlooked.  It  includes  careful  feeding,  and  the  use  of  alcoholic  stimu- 
lants according  to  the  amount  of  prostration  present.  All  patients  with 
membranous  laryngitis  should  be  closely  watched,  for  marked  changes 
may  take  place  in  the  course  of  a  few  hours. 

INTUBATION. 

Intubation  is  the  introduction  of  a  tube  through  the  mouth  into 
the  larynx  for  the  relief  of  lar}*ngeal  dyspnoea.  For  the  operation,  as 
now  performed,  the  world  is  indebted  to  the  late  Dr.  Joseph  0*Dwyer, 
of  New  York. 

A  set  of  O'Dwyer's  instruments  (Fig.  85)  consists  of  six  tubes,  an 
introductory  an  extractor,  a  mouth-gag,  and  a  gauge.  In  the  later  tubes 
the  lower  extremity  is  made  somewhat  bulbous  and  not  straight,  as 
appears  in  the  illustration.  His  latest  tubes  are  made  of  hard  rubber 
and  lined  with  goM-plated  metal,  these  proving  much  less  irritating 
than  the  solid  metal  tul)es  formerly  used.  So  carefully  did  O'Dwyer 
perfect  his  instruments  that  nothing  of  importance  has  been  added  by 
others.  It  is  interesting  to  note  that  nearly  all  the  modifications  which 
have  been  suggested  since  his  fin^t  publication  had  already  been  tried 
by  him  and  discarded.    No  one  thing  is  more  essential  to  success  with 
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intubation  than  properly  eonstructecl  instruments.  The  operation  is  not 
diiliLult,  if  one  has  had  practice  on  the  cadaver.  Without  this  it  should 
not  be  attempted.  The  tube  is  selected  aecording  to  the  age  of  the 
patient,  this  being  indieatetl  on  the  gauge.  A  very  large  child  will  often 
require  a  tube  of  larger  size  than  its  age  would  call  for. 

Introduction  of  the  Tube. — Either  one  of  two  positions  may  te 
employed,  the  choice  depending  upon  the  preference  of  the  operator. 
Formerly  the  usual  method  was  to  have  the  child  seated  upon  the 
lap  of  a  nurse  while  his  head  ^vas  steadied  by  a  second  assistant  stand- 
ing behind.  In  the  other  position  tlie  child  lies  upon  his  back  upon  a 
table,  his  head  being  steadieii  by  an  assistant.  In  both  positions  the 
arms  should  be  pinioned  to  the  sides  by  a  sheet.  In  the  recumbent 
position  the  child  can  he  held  more  firmly;  it  has  also  the  advantage 
of  dispensing  with  one  assistant,  and  in  an  emergency  with  Ijoth  of 
them.  The  tube  is  attached  to  the  introdnetor,  and  the  gag  is  inserted 
^into  the  left  angle  of  the  mouth  and  oj>ened  as  widely  as  possible.  The 
ipping  of  the  gag  and  laceration  of  the  mouth  may  be  prevented  by 
dslng  a  piece  of  rubber  tubing  to  cover  each  arm  of  the  gag  where  it 
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Fm.  85.— 0*D¥^er*B  intubitlon  Mt, 
1,  mtroduetor ;  2»  gtt^ ;  »,  extractor ;  4,  g^uge ;  6,  tube. 

comes  in  contact  with  the  gum.  The  attempts  at  introduction  must  be 
made  quickly,  for  during  them  respiration  is  practically  arrested.  Sev- 
eral &hort  attempts  are  always  better  than  a  single  prolonged  one.    Very 
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little  force  is  ordinarily  required  in  introducing  the  tube,  that  used  in 
passing  a  catheter  being  a  good  general  guide.  In  cases  of  subglottic 
stenosis,  however,  quite  a  little  force  may  be  necessary. 

The  index  finger  of  the  [oft  hand  is  used  as  a  guide  in  introduction. 
This  is  passed  well  back  into  the  pharynx,  then  brought  forward  until  a 
hard  nodule — the  upper  border  of  the  cricoid  cartilage— is  encountered. 
This  is  the  best  of  all  landmarks,  since  the  soft  parts  are  often  distorted 
by  swelling.  Directly  in  front  of  the  cricoid  cartilage  may  be  felt  the 
epiglottis  and  the  opening  of  the  larynx,  which  arc  readily  recognised 
after  the  touch  has  become  somewhat  educated.  The  tube  is  passed  along 
the  palmar  surface  of  the  left  index  iinger,  by  which  it  is  guided  into  the 
larynx ;  it  is  then  pushed  off  the  introductor  by  a  thumb-piece  attached 
to  its  handle.  When  it  is  certain  that  the  tube  is  in  position,  and  the 
patient  breathes  properly,  the  loop  of  silk  attached  to  the  head  of  the 
tube  is  cut  off  and  pulled  through,  the  removal  of  the  tube  being  pre- 
vented by  placing  the  loft  forefinger  upon  its  head.  The  silk  is  not  usu- 
ally left  attached  unless  there  is  evidence  of  loose  membrane  below  the 
tube.  It  may  be  desirable  to  leave  the  silk  attached  in  case  no  one  can 
be  within  reach  who  is  able  to  remove  the  tube  should  it  become  ob- 
structed. The  child's  arms  and  hands  should  then  be  secured  to  pre- 
vent him  from  seizing  it  himself.  When  not  removed  the  silk  is  fastened 
to  the  cheek  by  a  piece  of  adhesive  plaster.  The  tube  is  known  to  be  in 
place,  first,  by  the  hissing  breathing  sounds,  somewhat  similar  to  what 
is  heard  when  the  trachea  is  opened;  secondly,  by  a  severe  paroxysm 
of  coughing,  which  is  usually  excited  by  a  tube  in  the  larynx ;  thirdly, 
by  the  relief  of  the  dyspnoea.  If  this  relief  is  not  very  appareht  the 
physician  may  still  be  in  doubt  as  to  whether  the  inhe  is  in  the  larynx 
or  the  cesophagus.  If  in  the  former,  it  can  not  be  pushed  down  by  the 
finger  without  depressing  the  larynx  with  it ;  and  by  introducing  the 
finger  into  the  pharynx,  the  posterior  wall  of  the  larynx  can  be  felt 
between  the  finger  and  the  tube.  The  most  common  mistake  made 
is  to  pass  the  tube  into  the  oesophagus.  This  sometimes  happens  be- 
cause the  position  of  the  child's  head  is  improper— too  far  forward 
or  too  far  backward — ^but  more  often  because  the  operator  has  not 
*been  quite  sure  of  his  landmarks.  If  this  has  occurred,  there  is  no 
relief  to  the  dyspnoea,  no  hissing  sound,  and  the  tube  can  be  pushed 
down  indefinitely.  WTxen  this  condition  is  recognised,  the  tube  is  with- 
drawn by  the  loop  of  silk  and  after  a  few  moments  a  second  attempt 
made. 

False  passages  in  the  larynx  are  most  frequently  made  by  employing 
too  much  force  or  because  the  operator  has  worked  at  the  angle  of  the 
mouth  instead  of  keeping  in  the  median  line.  The  tube  usually  goes 
into  one  of  the  ventricles,  and  may  be  pushed  quite  through  the  larynx 
into  the  cellular  tissue.    This  is  not  likely  to  happen  unless  undue  force 
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.has  been  used.  The  production  of  a  false  passage  is  lecognised  by  the 
fact  that^  although  the  tip  of  the  tube  can  be  felt  to  enter  the  larynx,  it 
4oe8  not  descend,  but  projects  above  the  epiglottis. 

.  False  membrane  which  has  become  loosened  is  sometimes  crowded 
down  by  the  tube  and  obstructs  the  larynx  just  below  it.  This  is  one  of 
the  most  serious  accidents  that  may  occur,  but  fortunately  it  is  not  a 
frequent  one.  It  is  more  likely  to  happen  where  the  disease  has  Existed 
for  several  days  than  in  recent  cases.  The  tube  may  be  in  place  in  the 
larynx  as  shown  by  all  the  signs  above  mentioned,  except  relief  of  the 
asphyxia.  In  such  a  case  the  immediate  withdrawal  of  the  tube  is  neces- 
sary, it  being  often  followed  by  the  discharge  of  masses  of  loose  mem- 
brane. This  is  aided  by  the  administration  of  a  teaspoonful  of  pure 
whisky  or  brandy  to  excite  a  strong  cough.  Artificial  respiration  may  be 
required,  and  if  there  is  no  relief  by  any  of  these  means  tracheotomy  is 
indicated.  Asphyxia  is  sometimes  produced  by  prolonged  and  injudi- 
cious attempts  at  introduction. 

After-treatment, — So  far  as  the  tube  itself  is  concerned  no  treatment 
is  required.  The  original  disease  is  to  be  treated  as  before.  The  opera- 
tion has  removed  only  one  danger  from  the  patient,  viz.,  that  of  asphyxia 
from  mechanical  obstruction  of  the  larynx.  A  good  expulsive  cough 
should  occur  after  the  tube  is  in  place.  This  is  necessary  to  clear  the  tube 
of  mucus,  as  the  pharynx  and  larynx  are  generally  filled. with  it  as  a  re- 
sult of  the  manipulation. 

The  child  should  not  be  allowed  to  lie  upon  its  face,  nor  should  it  be 
held  over  the  nurse's  shoulder  face  downward,  for  in  either  position  a 
slight  cough  is  enough  to  expel  the  tube.  Nursing  infants  may  continue 
at  the  breast  after  the  operation;  ordinarily  they  have  but  little  diflS- 
culty  .in  swallowing.  Older  children  often  experience  considerable  trou- 
ble in  taking  liquids.  This  may  be  overcome  by  the  device  suggested  by 
Casselberry  (Chicago),  of  having  the  patient^s  head  lower  than  his  body 
while  he  drinks.  If  there  is  still  trouble  in  taking  fluids,  semi-solid  arti- 
cles, such  as  condensed  milk,  wine  jelly,  com  starch,  or  scrambled  eggs, 
may  be  tried.  Feeding  is  always  easier  after  the  first  day  or  two,  and 
patients  who  wear  a  tube  for  chronic  disease  soon  experience  no  trouble 
whatever,  showing  that  the  difficulty  depends  more  upon  the  inability  to 
co-ordinate  the  movements  of  the  muscles  of  deglutition  when  the  tube 
is  in  place  than  upon  mechanical  causes,  for  the  head  of  the  tube  is  eflfec- 
tually  covered  by  the  epiglottis. 

It  sometimes  happens  that  the  tube  is  coughed  out  soon  after  its 
introduction,  because  too  small  a  size  has  been  used.  In  some  cases 
this  occurs  repeatedly.  It  happened  in  a  case  of  my  own  twenty-eight 
times  during  four  days.  Such  cases  are  probably  due  to  paralysis  of  the 
laryngeal  muscles.  The  dyspnoea  does  not  usually  return  for  two  or  three 
hours  after  the  tube  has  been  coughed  out,  so  there  is  ample  time  to 
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notify  the  physician.  It  may  happen  that  the  tube  is  coughed  up  and 
not  Been  by  the  nurse,  or  it  may  be  coughed  up  and  swallowed  by  the 
child,  MTien  called  because  of  dyspncea  after  operation,  the  physi- 
cian should  make  a  digital  examination  of  the  pharynx  to  be  sure 
that  the  tube  is  still  in  place.  Swallowing  the  tube  generally  causes 
no  harm  to  the  child,  for  tubes  have  repeatedly  passed  through  the  in- 
testines. 

The  entrance  of  food  into  the  broncM  through  the  tube  is  a  danger 
that  does  not  exist,  as  has  been  shown  by  the  extensive  post-mortem  ob- 
servations of  Northrup  in  the  New  York  Foundling  Asylum.  My  own 
exixrience  in  the  New  York  Infant  Asylum  coincides  in  every  particu- 
lar with  his  statement,  that  the  broncho-pneumonia  following  intubation 
does  not  depend  upon  the  entrance  of  food  into  the  bronchi. 

Ulceration  at  the  head  of  the  tube  ver}^  rarely  occurs,  pro\ided  prop- 
erly made  tubes  are  employed.*  The  tube  rests  not  upon  the  vocal  cords, 
but  upon  the  inferior  ventricular  bands.  When  ulceration  occurs,  it  is 
usually  of  the  anterior  wall  of  the  trachea,  at  the  lower  end  of  the  tube, 
and  appears  to  be  produced  by  the  movements  of  the  tube  during  deglu- 
tition. With  OT)wyer's  latest  tubes  there  is  much  less  liability  of  this 
occurring.  The  ulcers  are  usually  small  and  superficiaL  Beep  ulcers 
extending  to  the  tracheal  rings  may  be  seen  in  ill-coiKlitioned  children, 
usually  in  connection  with  other  complications  severe  enough  to  cause 
death. 

Si>ontaneous  descent  of  the  tube  into  the  larjTix  is  impossible,  and  it 
can  not  \ye  crowded  down  without  using  considerable  force  and  severely 
lacerating  the  lar^'nx. 

Sudden  blocking  of  the  lower  end  of  the  tube  by  membrane  loosened 
from  the  trachea  or  bronchi  is  an  infrequent  accident.  The  usual  result 
of  this  is  the  immediate  expulsion  of  the  tube  by  coughing,  the  discharge 
of  the  loose  membrane  following.  This  condition  is  one  of  the  safety 
valves  of  the  operation.  One  of  the  strong  points  in  favour  of  intuba- 
tion is  that  the  forcible  cough  which  the  patient  is  able  to  make  on  ac- 
count of  the  narrow  opening  of  the  tube,  often  enables  him  to  expel  large 
accumulations  of  mucus,  and  even  membrane,  more  readily  than  through 
a  much  larger  tracheal  opening. 

The  period  for  which  the  tube  is  required  varies  much  in  different 
cases.  It  is  the  experience  of  practically  all  operators  that  it  has  been 
materially  shortened  by  the  use  of  antitoxin.  According  to  the  statis- 
tics of  Rosenthal  (Philadelphia),  the  average  reduction  amounts  to  two 
and  a  half  days,  the  average  time  of  wearing  the  tube  is  five  days,  and 


•  This  And  many  other  bad  results  obtained  after  intubation  are  due  to  improperly 
constructed  instniments.  Those  mad©  by  George  Ermold,  201  East  Twen tf -third 
Street,  Now  York,  arc  the  most  reliable. 
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in  many  it  can  be  dispensed  with  in  two  or  three  days.  Should  the 
tube  be  coughed  out  at  any  time,  its  introduction  should  be  delayed  until 
dyspnoea  returns. 

Bemoyal  of  the  Tnbe— Extubation. — This  is  rather  more  difficult 
than  its  introduction.  The  general  arrangement  of  the  patient  and  as- 
sistants is  the  same  as  for  introduction.  The  left  index  finger  is  placed 
upon  the  head  of  the  tube,  which  is  steadied  externally  by  the  thumb  of 
the  same  hand.  The  beak  of  the  extractor  is  introduced  within  the  open- 
ing of  the  tube,  its  jaws  are  then  separated  by  pressure  upon  the  lever  at 
the  handle,  and  the  instrument  withdrawn,  very  slight  force  being  re- 
quired. 

The  tube  is  first  removed  tentatively,  the  physician  waiting  to  see  if 
dyspnoea  returns.  It  is  well  to  give  a  full  dose  of  morphine  an  hour 
before  the  removal  of  the  tube,  since  the  contact  with  the  air  almost 
invariably  excites  a  marked  degree  of  laryngeal  spasm  which  lasts  for 
ten  or  fifteen  minutes.  To  avoid  the  production  of  vomiting  and  the 
entrance  of  food  into  the  larynx,  food  should  not  be  given  for  two  hours 
previously.  If  dyspnoea  does  not  return  in  the  course  of  three  or  four 
hours,  the  probabilities  are  that  the  tube  will  no  longer  be  required. 
It  is  very  exceptional  that  the  patient  has  great  difficulty  in  dispensing 
with  the  tube,  as  so  often  happens  after  tracheotomy. 

The  Advantages  over  Tracheotomy. — The  advantages  claimed  by 
O'Dwyer  for  this  operation  over  tracheotomy  are  conceded  by  most  of 
those  who  have  had  any  considerable  experience  in  the  operation,  viz. : 
(1)  It  is  quicker,  simpler,  and  adds  no  danger  to  the  original  disease ;  (2) 
there  is  no  shock  or  haemorrhage;  (3)  no  anaesthetic  is  required;  (4)  no 
fresh  wound  is  made  which  may  prove  an  avenue  of  infection;  (5)  it 
gives  an  opportunity  for  a  better  expulsive  cough,  which  is  of  great  value 
in  dislodging  false  membrane  and  mucus ;  (6)  there  are  usually  no  objec- 
tions on  the  part  of  the  parents  to  be  overcome — a  point  of  great  impor- 
tance; (7)  the  air  is  warmed  and  moistened  as  it  is  normally,  by  passing 
over  the  nasal  and  buccal  mucous  membranes;  (8)  no  skilled  after-treat- 
ment is  required:  as  the  largest  proportion  of  the  cases  of  diphtheria 
are  among  the  very  poor,  living  under  conditions  in  which  the  careful 
after-treatment  required  in  tracheotomy  is  difficult  or  impossible  to  ob- 
tain, this  is  an  important  point ;  (9)  in  infancy,  all  who  have  had  ex- 
perience with  both  operations  admit  the  great  superiority  of  intuba- 
tion; (10)  the  intubation  tube  can  be  dispensed  with  earlier  than  the 
tracheal  canula,  and  also  with  much  less  difficulty;  (11)  if  tracheot- 
omy is  subsequently  required,  the  operation  may  be  done  upon  the  tube 
as  a  guide. 

The  only  objection  of  much  force  urged  against  intubation  is  that 
asphyxia  may  be  produced  by  crowding  down  loose  membrane  into  the 
larynx.  This  is  a  very  infrequent  accident ;  should  it  happen,  and  the 
84 
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asphyxia  not  be  relieved  by  coughing  up  the  membrane,  tracheotomy  may 
be  performed. 

There  is  always  some  degree  of  hoarseness  following  intubation,  but 
in  the  majority  of  cases  it  disappears  within  a  week,  occasionally  it  con- 
tinues as  long  as  three  or  four  weeks,  but  it  is  very  rarely  if  ever  perma- 
nent. The  duration  of  the  aphonia  seems  to  have  no  relation  to  the 
length  of  time  tlie  tube  is  worn. 

Experience  has  clearly  proved  that  intubation  relieves  the  dypsncea 
due  to  hiryngeal  stenosis  promptly,  ctheiently,  and  certainly;  it  does  this 
without  many  of  the  dangers  aod  objectionable  features  of  tracheotomy, 
while  at  the  same  time  it  does  not  deprive  the  patient  of  any  essential 
advantage  which  tracheotomy  aifords. 

Retained  Intubation  Tubes — Prolonged  Intubation. — Difficulty  is  er- 
perieneed  in  dispensing  with  the  intubation  tube  much  less  fre<|uently 
than  with  the  canula  after  tracheotomy;  yet  when  this  condition  occurs 
it  is  the  cause  of  much  concern  and  even  danger.  Trouble  of  this  sort 
is  seen,  according  to  Rogers,  in  about  one  per  cent  of  the  cases  of  in- 
tubation. In  the  majority  of  these  the  patient  is  able  to  do  without  the 
tube  in  a  few  weeks,  and  such  cases  require  very  close  attention,  but 
no  special  treatment  other  than  the  substitution  at  times  of  a  special 
O'Dwyer  tube  with  an  extra  large  ''  retaining  swell/'  But  occasionally 
there  are  met  with  cases  in  which  every  effort  to  dispense  with  the  tube 
seems  fruitless.  Although  the  children  breathe  well  with  the  tube  in  place, 
still  if  it  is  removed  or  expelled  by  coughing,  in  a  short  time,  varying 
from  a  few  minutes  to  an  hour  or  two,  the  dyspncea  returns  with  such 
seventy  that  the  tube  must  Ijc  replaced  immediately  to  prevent  asphyxia. 
Inasmuch  as  these  patients  sometimes  expel  the  tube  several  times  a 
day,  surgeons  have  often  resorted  to  tracheotomy  to  avert  the  danger  of 
Bulfocation,  which  might  easily  occur  if  no  one  were  at  hand  who  could 
replace  the  tube.  This  operation,  however,  gives  only  temporary  relief. 
Many  of  these  children,  after  wearing  tubes  of  one  sort  or  another  for 
years,  ultimately  die  from  some  accident  connected  with  the  tube  or 
from  pneumonia. 

The  causes  and  the  exact  pathological  condition  underlying  this  diffi- 
culty are  subjects  regarding  which  there  has  been  much  difference  of  opin- 
ion. 0*Dwyer^8  opinion  was  that  the  cause  of  the  returning  dyspncea  was 
subglottic  swelling  and  cedema  which  occurred  in  tissues  which  were  the 
seat  of  chronic  inflammation  as  soon  as  the  pressure  of  the  tube  was  re- 
moved. The  primary  cause  of  the  condition  he  believed  to  be  the  injury 
inflicted  by  improperly  made  or  badly  fitting  tubes,  or  by  unskilful  ef- 
forts at  introduction.  In  a  few  cases  a  cicatricial  condition,  the  result 
of  previous  ulceration,  has  been  found;  but  it  is  doubtful  if  granulations, 
go  frequent  a  cause  of  retained  canula  after  tracheotomy,  play  any  part 
whatever*    fiogers's  view  i&  that  the  chronic  inflammation  of  the  mu- 
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cons  and  submucous  tissues  of  the  subglottic  region  of  the  larynx  which 
produces  the  symptoms,  is  due  neither  to  a  faulty  tube  nor  to  a  clumsy 
operation,  but  to  the  nature  of  the  pathological  process. 

For  the  relief  of  this  condition,  O^Dwyer  advised  in  recent  cases 
the  application  of  astringents  by  means  of  an  intubation  tube  coated  with 
gelatine  with  which  some  astringent  was  combined.  For  those  pa- 
tients who  cough  out  the  tube  frequently,  tracheotomy  is  at  times  a 
necessity  to  prevent  sudden  death.  But  this  does  not  affect  the  original 
condition,  for  the  same  difficulty  exists  in  doing  without  the  tracheal 
canula.  The  operations  of  laryngotomy,  curetting,  etc.,  have  been  such 
signal  failures  as  to  discourage  one  from  repeating  them. 

The  most  successful  method  of  treatment  thus  far  proposed  is  that  of 
Rogers,*  which  consists  in  increasing  intra-laryngeal  pressure  by  the  in- 
sertion of  larger  and  larger  intubation  tubes.  This  is  not  to  be  adopted 
until  long  after  all  acute  symptoms  have  subsided.  The  first  tube  used  is 
as  large  a  one  as  can  be  introduced  without  force;  after  a  few  weeks,  the 
next  larger  size,  and  after  a  longer  interval,  possibly  a  still  larger  one. 
When  the  very  large  tube  had  been  worn  for  several  weeks  he  was  finally 
able  to  dispense  with  all  tubes.  In  this  way  he  succeeded  in  curing  com- 
pletely and  permanently  several  cases  of  two  or  three  years'  standing. 

True  cicatricial  stenosis  may  best  be  relieved  by  opening  the  trachea 
and  dilating  from  below,  and  afterward  inserting  an  intubation  tube. 
When  there  is  complete  destruction  of  the  cricoid  cartilage,  as  sometimes 
occurs,  tracheotomy  is  the  only  remedy,  but  this  is  only  palliative,  as  the 
tube  must  be  worn  permanently. 

SUBMUCOUS  LARYNGITIS-CEDEMA  OF  THE  GLOTTIS. 

These  two  conditions  are  not  quite  identical,  although  they  are  close- 
ly associated  and  may  be  conveniently  considered  together.  They  are 
both  rare  in  early  life.  In  true  cedema  of  the  glottis  there  is  simply  a 
dropsical  effusion  into  the  submucous  cellular  tissue  of  the  aryteno-epi- 
glottic  folds,  causing  them  to  project  as  large  rounded  swellings  on  either 
side  of  the  superior  isthmus  of  the  larynx.  They  may  be  of  sufficient  size 
to  cause  serious  or  even  fatal  obstruction  to  respiration.  With  the  laryn- 
goscope they  appear  as  pale  red  tumours,  lying  usually  in  contact  near 
the  base  of  the  tongue.  By  the  finger  their  presence  can  be  quite  as 
readily  distinguished.  CEdema  of  the  glottis  occurs  principally  in  the 
late  stages  of  nephritis. 

In  the  inflammatory  form  of  a?dema,  or  true  submucous  laryngitis, 
there  is  the  same  sort  of  swelling  of  these  structures,  but  in  this  case  it  is 

•  Poet-Diphtheritic  Stenosis  of  the  Larynx,  John  Rogers,  M.  D.,  Annals  of  Surgery, 
May,  1900.  See  also  monograph  by  von  B6kay,  Ueber  das  Intubations-trauma,  Leip- 
zig, 190L 
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due  to  some  active  inflammation  in  the  neigbbourhood.  The  swelling  is 
partly  from  the  cedema  and  partly  from  cell  infiltration.  Usually  all  the 
part-s  surrounding  the  upper  opening  of  the  larynx  are  in  a  sUite  of  acute 
inflammation.  Tbe  epiglottis  may  be  swollen  to  the  thickness  of  a  finger, 
and  easily  seen  by  depressing  the  tongue. 

The  exciting  causes  may  be  the  mechanical  irritation  of  foreign  bodies, 
the  inhalation  of  steam  or  irritating  gases,  erysipelas  of  the  neck,  primary 
catarrhal  laryngitis,  or  retro- pharyngeal  abscess. 

The  symptoms  in  both  cases  consist  of  great  inspiratory  dyspnoea 
with  attacks  of  suilocatton,  while  expiration  may  be  quite  easy.  In  true 
oedema  there  are  in  addition  the  symptoms  of  the  primary  disease.  In 
the  inflammatory  form  there  are  the  evidences  of  local  inflammation — 
hoarseness,  cough,  pain,  and  difficulty  in  swallowing.  A  positive  diag- 
nosis may  be  made  by  a  digital  examination.  The  symptoms  develop  with 
great  rapidity  in  either  variety,  and  frequently  prove  fatal  in  a  few  hoars. 

The  freaimeni  of  true  tedema  consists  in  scarification  or  multiple 
puncture,  the  application  of  ice  externally,  and  even  the  swallowing  of 
ice ;  in  the  inflammatory  form,  in  addition,  local  blood-letting  by  leeches 
and)  as  a  last  resort,  tracheotomy.     Intubation  la  useless  in  either  form. 

CHRONIC  LARYNGITIS. 

The  following  varieties  are  seen  :  (1)  a  simple  form  nsually  associated 
with  adenoid  vegetations  of  the  pharynx;  (2)  tuberculous;  (3)  syphilitic; 
(4)  that  associated  with  new  growths. 

1.  With  Adenoid  Yegetatioiifl  of  the  PhaiynsL— This  is  not  very  uncom- 
mon* The  larynx  is  kept  in  a  state  of  chronic  congestion  by  the  adenoid 
growth,  and  there  finally  develops  a  sight  superficial  catarrhal  inflamma- 
tion. The  symptoms  may  continue  for  many  months.  These  cases  are 
often  treated  for  a  long  time  unsuccessfully  by  the  use  of  sprays,  inhala- 
tions, etc.,  but  the  symptoms  disappear  rapidly  after  the  removal  of  the 
adenoid  growth.  Similar  symptoms  may  be  associated  with  hypertrophic 
rhinitis.  In  this  also  the  treatment  slxould  be  directed  to  the  primary 
condition. 

2.  TmberculoEs  Lar3riigitis. — This  belongs  to  later  childhood,  and  is  rare 
even  then.  In  infancy  it  is  almost  unknown.  Rheindorf  *  has  reported 
a  case  in  a  child  of  thirteen  months,  which  was  regarded  during  life  as 
syphilitic,  but  was  shown  by  autopsy  to  be  tuberculous.  Of  sixteen  cases 
in  children,  reported  by  Rilliet  and  Barthes,  none  occurred  during  the 
first  three  years,  and  only  four  before  the  seventh  year.  The  larynx  alone 
may  be  affected,  or  the  larynx  and  trachea,  or  the  larynx,  trachea,  and 
Inngs,     Pulmonary  tuberculosis  is  usually  found  to  be  present  at  autopsy, 
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even  though  there  may  have  been  no  pulmonary  symptoms.  Demme  has 
reported  a  ease  of  tiihereuloiis  laryngitis  in  a  boy  of  four  years,  whose 
lungs  were  healthy,  death  rcsulting  from  tuberculous  meningitis. 

The  spnptoms  are  hoarseness,  aphoniii,  laryngeal  eougli,  and  muco- 
purulent, sometimes  bloody,  expectoration.  The  sputum  may  contain 
tubercle  bacilli.  With  the  laryngoscope  tuberculous  deposits  may  be 
seen,  but  more  frequently  tuberculous  ulceration  of  the  mucous  mem* 
brane.  In  children  this  is  usually  8ui>erficial,  the  deep  destructive  ulcera- 
tion seen  in  adults  being  very  rare. 

It  is  to  be  differentiated  from  gyphilis  chiefly  by  the  general  eymptoms, 
as  the  laryngoscopic  appearancee  may  be  very  similar.  The  treatment  con- 
sists in  keeping  the  ulcers  aa  clean  as  possible  by  the  use  of  sprays  and 
the  local  application  of  astringent  powders,  like  nitrate  of  silver  and  sul- 
phate of  zinc  or  iodoform. 

3.  Syphilitic  Laryngitii.^ — In  the  early  stage  of  sjT^hilis  the  larynx  is 
often  the  seat  of  a  cutarrhal  ioflamnuition,  which  presents  nothing  espe* 
cially  characteristic  except  its  protracted  course.  The  laryngitis  of  late 
hereditary  syphilis  is  quite  rare,  and  is  Hiible  to  be  overlooked  because  of 
the  difficulties  in  the  way  of  a  thorough  examination,  and  because  the  dis- 
ease is  usually  painless. 

Strauss  *  has  collected  fourteen  eases  between  the  ages  of  three  and 
fifteen  years,  and  added  three  of  his  own.  He  states  that  deep-seated  pro- 
cesses are  much  more  rare  than  among  adults.  The  parts  most  frequently 
affected  are,  first,  the  epiglottis ;  secondly,  the  aryteno-epiglottic  folds ; 
thirdly,  the  posterior  laryngeal  wall.  The  epiglottis  was  involved  in 
twelve  of  fourteen  cases.  Usually  there  was  only  perichondritis;  in  the 
more  severe  cases  there  was  partial  or  complete  destruction  of  the  cartilage. 
In  four  cases  papillomatous  masses  were  seen.  In  five  cases  the  process 
extended  from  the  epiglottis  to  the  epiglottic  folds  of  one  or  both  sides. 
In  several  instances  the  8ui>erior  vocal  cords  were  thickened  from  hyper- 
plasia, and  o<^casionally  small  tumours  were  formed.  In  only  one  case  was 
there  ulceration  of  these  folds.  Changes  in  the  vocal  cords  and  the  aryte- 
noid cartilages  were  rare,  occurring  only  with  extensive  inflammation. 
The  symptoms  are  those  of  chronic  laryngitis;  hoarseness,  sometimes 
aphonia,  and  in  a  few  cases  chronic  laryngeal  stenosis.  The  diagnosis 
can  be  made  only  by  means  of  the  laryngoscope.  In  most  of  the  cases 
there  are  present  ulcerations  of  the  palate  or  uvula,  or  scars  from  pre- 
vious ulcers ;  sometimes  the  disease  extends  into  the  nose.  Serious 
symptoms  often  result  when  to  old  s3^philitic  lesions  there  is  added  acute 
laryngitis  or  oedema. 

In  addition  to  the  usual  constitutional  remedies  for  tertiary  syphilis, 
and  to  the  means  ordinarily  employed  for  the  relief  of  chronic  laryngitis, 
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intubation  may  be  required  in  these  cases  for  the  relief  of  laryngeal  ste- 
nosia.  Nowhere  are  its  advantages  over  tracheotomy  more  striking  than 
here.     The  tube  must  usually  be  worn  for  many  months. 


NEW  GROWTHS. 

New  growths  of  the  larynx  are  not  very  rare  in  children.  Excluding 
the  granulations  which  follow  the  use  of  the  tracheal  canula,  the  only  one 
that  is  likely  to  he  met  with  ia  papilloma.  This  may  occur  even  in  in- 
fancy. According  to  Rauchfuss,  the  majority  of  the  cases  begin  during 
the  first  year     Boys  are  more  frequently  affected  than  girls. 

The  sympionu  depend  upon  the  size  and  location  of  the  tumour.  The 
earlier  manifestations  are  usually  ascribed  to  chronic  laryngitis.  There 
is  hoarseness,  sometimes  loss  of  voice,  and  a  paroxysmal  cough  ;  later, 
dyspnoea  develops.  The  symptoms  are  slowly  progressive,  and  it  may  be 
several  months  before  they  are  sufficiently  severe  to  attract  special  atten* 
tion,  A  positive  diagnosis  is  made  only  by  the  laryngoscope.  There  is 
seen  a  whitish  granular  tumoor,  sometimes  pedunculated,  sometimes  with 
a  broad  base,  attached  to  any  part  of  the  larynx. 

The  ireafment  of  these  cases  belongs  to  the  Bpecialist.  Small  pedtin- 
culated  growths  may  be  removed  through  the  mouth  by  means  of  the 
forceps  or  snare.  Larger  ones  require  thyrotomy.  The  prognosis  is 
generally  unfavourable,  on  account  of  the  danger  of  recurrence  after 
operation.  Operative  measures  are  very  frequently  followed  by  bron- 
chitis or  broncho-pneumonia, 

FOREIGN  BODIES  IN  THE  LARYNX. 

The  aspiration  of  foreign  substances  into  the  larynx  is  not  a  very  rare 
accident  in  children.  It  usually  happens  from  an  attempt  to  cough, 
laugh,  or  cry  while  the  child  has  something  in  its  mouth.  If  the  body  is 
sharp  and  irregular,  like  a  pin,  the  shell  of  a  nut,  or  a  fragment  of  hone, 
it  is  liable  to  become  impacted  in  the  larynx.  If  smooth,  like  a  pea  or 
a  bead,  it  is  usually  draw*n  into  one  of  the  bronchi,  generally  the  right 

When  the  body  ent43r8  the  larynx  there  is  immediately  excited  a  violent 
paroxysmal  cough,  with  dyspnoea  amounting  almost  to  suffocation.  Often 
the  body  is  dislodged  by  this  initial  attack  of  coughing.  If  it  becomes 
impacted  in  the  larynx,  it  may  cause  sudden  death  by  occluding  the 
glottis ;  elsewhere  it  may  excite  acute  laryngitis,  usually  of  considerable 
severity. 

The  impaction  of  a  foreign  body  in  one  of  the  primary  bronchi,  or  one 
of  the  lobar  divisions,  is  indicated  by  cough  and  a  severe  localized  pain  in 
the  chest.  There  may  be  expectoration  of  blood.  On  auscultating  the 
chest,  there  is  found  an  absence  of  respiratory  murmur  over  one  lung  or 
one  lobe,  according  to  the  situation  of  the  foreign  body.    Percussion  giies 
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increased  resonance,  which  may  even  be  tympanitic,  owing  to  emphysema 
which  rapidly  develops.  If  the  foreign  body  remains  impacted  in  one  of 
the  bronchi,  it  usually  excites  a  localized  inflammation,  which  extends  to 
the  surrounding  lung  and  terminates  in  the  formation  of  an  abscess. 
This  may  result  fatally,  or  there  may  follow  a  prolonged  illness,  with 
hectic  symptoms  resembling  pulmonary  tuberculosis ;  and  finally,  after 
weeks  or  months,  the  foreign  body  may  be  expelled  by  an  attack  of  cough- 
ing, and  the  patient  recover  completely. 

The  diagnosis  of  a  foreign  body  in  the  larynx  is  made  by  the  sudden- 
ness of  the  attack  and  the  violence  of  the  early  symptoms.  In  older  chil- 
dren the  body  may  be  seen  with  the  laryngoscope,  but  in  young  children 
this  is  very  difficult.  The  prognosis  is  always  doubtful,  and  depends  upon 
the  nature  of  the  foreign  body  and  the  point  at  which  it  has  been  arrested. 

Treatment. — The  first  thing  to  be  tried  is  inversion  of  the  patient. 
By  this  means,  assisted  by  the  cough,  the  foreign  body  is  not  infrequently 
expelled,  even  though  it  has  passed  below  the  larynx.  The  symptoms  of 
laryngeal  obstruction  may  call  for  immediate  tracheotomy  or  laryngotomy, 
intubation  not  being  applicable  to  these  cases.  If,  after  tracheotomy,  the 
foreign  body  can  be  located  in  the  larynx,  but  can  not  be  extracted  through 
the  tracheal  wound,  the  thyroid  cartilage  should  be  divided  in  the  median 
line.  The  removal  of  a  foreign  body  from  the  bronchi  or  the  tracheal 
bifurcation  should  be  attempted  only  by  a  skilled  surgeon. 


CHAPTER  III. 
DISEASES  OF  THE  LUNGS. 

THB  PECULIARITIES  OP  THE  LUNGS  IN  INFANCY  AND  EARLY 

CHILDHOOD. 

Thorax. — The  general  shape  of  the  thorax  is  somewhat  cylindrical, 
the  conical  or  dome-shape  of  the  adult  thorax  not  being  attained  until 
puberty.  The  ant^ro-posterior  and  the  transverse  diameters  are  nearly 
equal  in  the  newly  bom,  but  after  the  third  year  the  transverse  diameter 
is  always  greater,  the  difference  increasing  steadily  up  to  adult  life.  On 
account  of  the  shape  of  the  chest,  the  lungs  are  situated  rather  more 
posteriorly  in  the  infant  than  in  the  adult. 

The  thoracic  walls  are  very  elastic  and  yielding,  owing  to  the  carti- 
laginous condition  of  a  large  part  of  the  framework.  They  are  rela- 
tively thinner  than  in  the  adult,  chiefly  from  the  imperfect  develop- 
ment of  the  thoracic  muscles.  The  greater  part  of  the  thickness  of  the 
thoracic  walls  is  due  to  the  deposit  of  fat,  generally  abundant  in  well- 
nourished  infants ;  but  where  the  fat  is  scanty  the  walls  are  extremely 
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is  airlim  |wAi<mt  raqiinitMn  nmy  be  fsuiied  on  for  m  flev  moiBenli 
efanoet  entirdjr  with  one  lung.  For  aoaie  mummau  it  nuT  be  Terj  soper* 
Uriri,  «mI  tboi  quite  deepi  The  lengtb  of  Hie  inlemd  betveeo  iaspini- 
Ham  flod  eipsBlkm  viriei  nmeb  el  diltereal  ttneiL  Begnlir  rbytbmicil 
reqvirBliofi  it  iio€  fullj  ftiMwhed  before  the  end  of  Ibe  eacood  jeer. 
After  tide  time  diatttrbeocee  of  rfajtbm  en  cbaeAjr  doe  to  piilmoiienr  or 
eenbfll  dieeeee;  bnt  in  in&ncj  qoite  marked  imgnkntr  mej  here  little 
or  no  ligpiifcanee.     It  is  rery  eommon  in  ell  aetbenio  condition& 

fltnetvie. — As  compered  with  the  edalt»  tbe  trachn  of  the  young 
child  it  larger;  the  bronchi  are  larger,  aioie  niiiBefoiia^  and  oocnpj  a 
greater  space ;  the  air  oelk  are  mach  amaUer  and  oocnpy  lose  apace ;  and 
the  interetitial  tiaeiie  is  much  more  abundant. 

nyaieal  Izaaiaation.-'Thia  requires  tact  and  time,  but  yields  resulti 
which  are  quite  as  satisfactory  aa  in  adQlt&  It  should  be  undertaken  only 
in  a  room  having  a  temperature  of  about  72°  F.,  or  before  an  open  fire. 

Inspection, — This  should  be  made  with  the  chest  bare.  There  should 
be  noted,  the  shape  of  the  cheat,  the  presence  of  deformities  from  ricketa, 
the  want  of  symmetry  in  the  two  sides,  bulging  of  the  intercostal  spaces, 
whether  the  two  lungs  expand  equally  or  not,  also  rariations  iu  rhythm, 
and  the  presence  and  extent  of  any  reoeesion  of  the  soft  parts  or  bony 
walls  as  an  indication  of  obstructive  dyspncea. 

Palpalian, — This  also  should  be  made  upon  the  bare  skin,  always  with 
the  hand  W(^ll  warm**d.  Although  we  can  not  get  the  fremitus  of  the 
voice,  wc  can  got  that  of  the  cry.  This  is  usually  more  intense  than  in 
adults^  on  account  of  the  thinness  of  the  chest  walls*  We  frequently  get 
a  bronchial  fremitus — a  vibration  produced  by  mucus  in  the  tubes.  This 
may  enable  one  to  recognise  bronchitis  quite  as  positively  as  by  the  ear. 
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The  position  of  the  apex  beat  of  the  heart  should  be  determined,  it  being 
remembered  that  in  infancy  this  is  normally  in  the  mammary  line,  or  just 
ontsido  of  it,  and  tistuilly  in  the  fourth  intercostal  space. 

PercuMwn. — For  the  examination  of  the  back,  the  child  may  be  laid 
lace  downward  upon  the  nurse's  lap,  or  be  seated  npou  her  arm.  For  the 
front  and  the  lateral  regions  of  the  chest,  the  child  is  most  conveniently 
placed  upon  its  side  across  a  hard  pillow.  The  percussion  blow  must  be 
light,  either  with  a  single  finger  or  a  small  percussion  hammer,  using  a 
finger  of  the  opposite  hand  as  a  pleximeter  Percussion  should  be  made 
both  during  inspiration  and  expiration.  The  normal  percussion  note  is 
somewhat  tympanitic,  this  being  due  to  the  relatively  large  bronchi  and 
the  thin  chest  w^alls.  This  note  is  exaggerated  in  the  interscapular  region 
and  beneath  the  clavicle,  especially  upon  the  right  side.  Here  cmcked- 
pot  resonance  may  be  obtained  even  in  health.  In  early  infancy  the 
thymus  gives  dulness  over  the  sternum  as  low  as  the  third  rib,  Boroetiraes 
even  below  this  point,  this  gradually  diminishing  as  age  advances. 

Auscultation. — This  may  be  practised  with  the  naked  ear  or  with  the 
Btethoscope.  A  stethoscope  is  absolutely  necessary  for  a  thorough  exam- 
ination of  the  apices  of  the  lungs  in  front  and  in  the  axillary  regions. 
Most  children  are  less  frightened  by  the  instrument  than  by  the  head  of 
the  physician  during  anterior  auscultation.  For  the  posterior  part  of  the 
lungs,  the  stethoscope  may  be  dispensed  with.  One  with  a  small  bell 
from  one-half  to  three-fourths  of  an  inch  in  diameter  is  of  great  advan- 
tage. In  auscultating  with  the  ear  it  is  not  necessary  to  bare  the  skin. 
The  physician  should  alw^ays  auscultate  the  posterior  part  of  the  chest 
first,  because  he  is  most  likely  to  find  signs  of  disease  there,  and  also 
because  this  is  not  so  apt  to  frighten  the  infant.  Ever^'  part  of  the  chest 
should,  however,  be  thoroughly  auscultated,  not  omitting  the  high  axil- 
lary regions.  A  convenient  position  for  posterior  auscultation  is  to  have 
the  child  held  over  the  nurse's  shoulder. 

The  normal  respiratory  murmur  of  the  infant  is  generally  described  as 
puerile.  In  quality  this  has  been  likened  to  the  bronchia!  breathing  of 
the  adult,  but  the  resemblance  is  not  a  very  close  one.  It  is  rude^  rather 
loud,  and  seems  very  near  the  ear.  Its  peculiar  character  is  due  to  the 
fact  that  the  tracheal  and  bronchial  sounds  are  more  distinct,  because 
not  transmitted  through  so  thick  a  layer  of  lung  and  chest  wall.  It  is 
especially  loud  in  the  regions  where  the  bn>nchi  are  supericial,  as  between 
the  shoulder-blades  and  beneath  the  clavicles,  particularly  of  the  right 
side.  A  careful  comparisiin  of  the  two  sides  of  the  chest  will  generally 
enable  an  observer  to  avoid  errors.  The  irregularity  of  rhythm  which 
occurs  from  slight  causes  sliould  be  remembered,  and  the  infant's  position 
changed  trcveral  times  during  auscultation,  to  avoid  the  mistake  of  at- 
taching too  much  importance  to  a  feeble  respiratory  murmur  of  one  side. 

On  account  of  the  thinness  of  the  chest  walls,  there  is  always  great 


5ia 


DISEASES  OF  THE  RESPfRATORY  SYSTEM. 


difficulty  in  distinguiabing  between  r&les  produced  in  the  bronchi  and 
pleuritic  friction  sounds.  Before  drawing  anj  inference  from  the  auscnl- 
tiitory  signs,  both  lungs  must  be  examined  for  several  minutes,  changing 
the  child's  position,  and  often  inducing  a  cry  or  compelling  a  deep  inspi- 
ration by  other  means,  in  order  to  bring  out  signs  which  otherwise  may 
be  overlooked.  As  auscultation  is  extremely  difficult  or  impossible  in  a 
crying  infant^  this  part  of  the  physical  examination  should  first  be  made 
if  the  child  is  quiet,  since  upon  it  we  mast  chiefly  depend  for  diagnosia. 
Inspection  and  percussion  can  be  deferred  until  later. 

Pecoliarities  in  BiseaM. — There  are  several  peculiarities  connected 
with  the  respiratory  organs  in  infancy  and  early  childhood  which  must  be 
constantly  borne  in  mind  in  studying  their  diseases.  The  muscular  de- 
Telopment  of  the  thoracic  wall  is  feeble.  The  soft,  yielding  character  of 
the  thoracic  framework  causes  the  chest  to  sink  in  readily  from  atmos- 
pheric pressure  whenever  there  is  obstructive  dyspncea.  On  account  of 
the  small  size  of  the  air  vesiclesi  acute  congestion  may  interfere  with  their 
function  almost  as  completely  as  does  consolidation.  Because  of  the 
delicate  walls  of  the  air  vesicles,  emphysema  is  readily  produced  in  ob- 
structive dyspnoea,  bnt  it  is  rarely  permanent.  There  is  a  tendency  to 
collapse,  either  on  the  part  of  lobules  or  groups  of  lobules,  but  very 
rarely  of  an  entire  lobe.  This  is  a  much  less  important  factor  in  the 
production  of  symptoms  in  acute  pulmonary  disease  than  many  writers 
would  lead  us  to  suppose.  The  tendency  of  inflammation  to  spread 
from  the  large  to  the  small  bronchi  is  very  much  greater  than  in  adults. 
In  all  forms  of  pulmonary  disease  the  rapidity  of  respiration  is  much 
greater  than  in  adults,  on  account  of  the  rapid  metabolism  of  the  child. 
Areas  of  consolidation  often  exist  without  appreciable  changes  in  the 
percussion  note,  because  they  are  superficial  and  are  surrounded  by 
healthy  or  emphysematous  lung.  Flatness  should  always  suggest  the 
presence  of  fluid.  Disease  is  often  overlooked,  from  a  failure  to  examine 
the  whole  cheat. 

Probably  the  most  common  mistakes  are  to  confound  bronchial  r41ea 
with  friction  sounds,  exaggerated  puerile  breathing  with  bronchial  breath- 
ing, and  to  overlook  the  existence  of  fluid  because  of  the  presence  of 
bronchial  breathing. 


ACUTE  CATARRHAL  BRONCniTIS. 

Acute  catarrhal  bronchitis  is  one  of  the  most  frequent  conditions  for 
which  the  physician  is  called  upon  to  prescribe  in  children.  It  occurs  at 
all  ages,  from  early  infancy  up  to  puberty.  Its  frequency,  however,  di- 
minishes steadily  after  the  second  year.  The  predisposition  to  acute 
bronchitis  exists  with  the  same  constitutional  conditions,  and  is  acquired 
in  the  same  manner  as  the  predisposition  t^  the  acute  ciitarrhal  inflam> 
matioQs  of  the  upper  respiratory  tract.    ^See  Acute  Rhinitis).   Bronchitis  is 
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yery  common  in  children  who  are  suffering  from  rickets  and  malnutrition. 
It  is  much  more  frequent  in  the  cold  months,  especially  in  the  late  winter 
and  early  spring,  when  there  are  sudden  atmospheric  changes  and  high 
winds. 

Bronchitis  may  be  a  primary  or  a  secondary  disease.  The  primary  form 
is  excited  by  cold,  exposure  with  insufficient  clothing  in  severe  weather, 
wetting  of  the  feet,  or  chilling  of  the  surface  in  any  manner.  Under 
these  conditions  it  may  occur  alone,  or  be  associated  with  or  preceded 
by  acute  catarrh  of  the  nose,  pharynx,  or  larynx.  In  rare  cases  it  is 
caused  by  the  inhalation  of  irritants.  Bronchitis  is  an  almost  invariable 
accompaniment  of  measles  and  influenza.  It  is  very  common  in  pertussis, 
in  scarlet  and  typhoid  fevers  and  diphtheria,  and  may  occur  in  any  acute 
infectious  disease ;  it  also  complicates  pneumonia  and  pleurisy.  The  rela- 
tion of  micro-organisms  to  the  other  etiological  factors  ip  the  same  as  in 
the  other  acute  catarrhs.     (See  Bhinitis). 

Leiions. — Acute  catarrhal  bronchitis  is  an  inflammation  of  the  mucous 
membrane  of  the  bronchi.  As  a  rule  it  is  bilateral,  both  sides  being 
involved  to  the  same  degree.  Localized  bronchitis  is  secondary  to  some 
other  pathological  process  in  the  lungs,  usually  tuberculosis  or  pneumonia. 
In  acute  bronchitis  only  the  larger  tubes  may  be  affected,  this  usually 
being  complicated  with  inflammation  of  the  trachea  (ordinary  tracheo- 
bronchitis) ;  or,  in  addition,  the  process  may  extend  to  the  medium-sized 
tubes  (severe  bronchitis) ;  or,  in  infants  especially,  it  may  extend  to  the 
smallest  tubes  (capillary  bronchitis).  In  the  last-mentioned  form  there 
are  invariably  changes  in  the  zones  of  air  vesicles  surrounding  the  bron- 
chi, and  these  cases  are  therefore  more  properly  classed  as  broncho-pneu- 
monia. In  the  first  form  the  inflammation  is  superficial,  and  affects  only 
the  mucous  membrane  of  the  bronchi.  In  the  second  form  it  may  involve 
the  entire  thickness  of  the  bronchial  wall,  and  in  the  third  form  it  does  so 
regularly. 

The  pathological  changes  consist  in  congestion  and  swelling  of  the 
mucous  membrane,  desquamation  of  the  epithelium,  and  an  exudation  of 
mucus  and  pus-cells.  At  autopsy  the  injection  of  the  mucous  membrane 
is  usually  distinct ;  pus  and  mucus  line  the  walls  of  the  larger  bronchi, 
and  by  pressure  ooze  from  the  cut  extremities  of  the  smaller  tubes.  The 
chief  lesion  of  the  walls  of  the  bronchi  consists  in  an  infiltration  with  leu- 
cocytes. In  infants  dying  from  bronchitis,  the  lungs  are  much  more  fre- 
quently emphysematous  than  collapsed.  There  is  swelling  of  the  lymph 
glands  at  the  root  of  the  lungs,  which  in  most  of  the  acute  cases  is  slight, 
but  in  protracted  cases,  and  after  recurring  attacks,  may  be  quite  marked. 

Symptoms. — It  is  convenient  to  consider  separately  the  symptoms  in 
infants  and  in  older  children. 

The  bronchitis  of  infants. — 1.  The  mild  form  (bronchitis  of  the  larger 
tubes). — ^The  onset  is  generally  gradual,  and  the  symptoms  of  bronchitis 
may  be  preceded  by  those  of  catarrh  of  the  nose,  pharynx,  or  larynx.    The 
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change  in  the  character  of  the  cough,  the  glightly  accelerated  breathing, 
and  a  further  rise  in  temperature,  indicate  an  extension  to  the  bronchi. 
The  cough  may  be  constant  and  severe,  or  very  sliglit  There  m  no  ex- 
pectoration. The  secretions  are  usually  coughed  up  ioto  the  mouth  or 
pharynx,  and  swallowed.  This  sometimes  excites  vomiting*  At  other 
times  the  mucus  is  coughed  only  into  the  trachea  or  larynx,  and  aspirated 
again  into  the  lungs.  The  respirations  are  from  40  to  50  a  minute,  and 
often  aceompatiied  by  a  rattling  sound,  due  to  mucns  in  the  large  bron- 
chi or  trachea.  The  general  symptoms  are  not  severe,  and  unless  the  in- 
fant is  very  young  or  very  delicate  no  apprehension  need  be  felt  as  to  the 
outcome.  The  temperature  is  generally  from  lOO*^  to  103°  F.  for  two  or 
three  days,  then  below  100°  F.  There  are  a  moderate  amount  of  restless- 
ness depeudeut  upon  the  severity  of  the  cough,  usually  anorexia,  and 
sometimes  vomiting  and  diarrhoea. 

The  physical  signs  in  the  first  stage  are  dry,  sonorous  rAles  over  the 
whole  chest  A  little  later  these  give  place  to  coarse  mucous  riles  heard 
everywhere,  but  especially  distinct  between  the  scapuliS'  and  in  the  infra- 
clavicular regions.  On  palpation  there  is  usually  a  marked  bronchial 
fremitus.  Often  there  is  not  enough  dyspncea  to  cause  recession  of  the 
soft  parts  of  the  chest.  Unless  the  disease  extends  to  the  smaller  bronchi 
and  the  air  vesicles,  the  illness  usually  lasts  about  a  week.  Coarse  rales 
in  the  chest  may  remain  for  some  time  after  the  symptoms  have  subsided* 
Belapses  are  exceedingly  common.  In  a  delicate  or  susceptible  child,  or  in 
one  whose  surroundings  are  bad,  one  attack  is  likely  to  be  followed  by  a 
succession  of  others,  so  that  the  child  may  not  be  really  well  until  warm 
weather  comes.  The  general  health  may  suffer  from  the  prolonged  con- 
finement to  the  house,  although  the  patient  may  never  have  been  seri- 
ously ill. 

2.  The  severe  form  {bronchitis  of  the  smaller  tubes). — This  differs 
from  the  preceding  variety  mainly  in  the  greater  severity  of  all  its  symp- 
toms. The  onset  may  be  like  that  just  described,  the  severe  symptoms  not 
appearing  until  the  patient  has  been  sick  two  or  three  days,  or  they  may 
be  severe  from  the  outset.  If  the  latter,  it  is  indistinguishable  from 
broncho-pneumonia.  There  is  cough,  dyspncea,  accelerated  breathing, 
fever,  and  moderate^  sometimes  severe,  prostration.  The  cough  is  tighter, 
and  more  frequently  of  a  short,  teasing  character  than  severe  and  parox- 
ysmal. There  is  difficulty  in  nuri?ing.  Dyspnoea  may  be  quite  marked 
and  is  shown  by  the  active  dilatation  of  the  alee  nasi  and  the  recession  of 
all  the  soft  parts  of  the  chest  on  inspiration.  The  respirations  as  a  rule 
are  from  50  to  80  a  minute.  The  temperature  for  the  first  day  or  two  is 
usually  lOr  or  102%  but  it  may  be  103'='  or  104''  F.  So  high  a  tempera- 
ture does  not  continue  unless  pneumonia  develops.  The  prostration  is  in 
most  caf»es  more  closely  related  to  the  dy^pntva  and  the  rapidity  of  respi- 
ration than  to  the  temperature.    Often  there  is  slight  cyanosis* 
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In  the  beginning  the  chest  is  filled  with  sibilant  and  sonorous  rdlea, 
raatiy  of  I  hem  of  a  musical  character  In  twelve  or  twenty- four  hours 
these  are  rephiced  by  moist  rales — ^coarse  or  fine,  according  as  they  are 
produced  in  the  large  or  medio ra-eized  tubes.  There  are  often  loud, 
wheezing  rdles  on  expiration*  The  respiratory  murmur  is  feeble;  the 
resonance  on  percussion  is  normal  or  slightly  exaggerated-  As  the  case 
progresses  toward  recovery,  the  finer  rdles  are  the  first  to  disappear.  The 
rAles  are  always  best  heard  behind,  but  they  are  present  all  over  the  chc^t 

At  the  onset  of  such  a  case  it  is  impossible  to  say  whether  the  disease 
will  be  limited  to  the  medium-sized  bronchi  or  will  extend  to  the  amallesfc 
bronchi  and  air  vesicles.  In  young  or  very  delicate  infants,  and  during 
measles,  it  is  very  common  for  the  disease  to  spread  rapidly  to  the  air  vesi- 
cles. In  other  cases,  usually  in  infants  under  six  months  old^  there  may 
develop  attacks  of  respiratory  failure  or  suffocation.  These  may  occur  in  a 
severe  case  at  any  time,  and,  because  of  the  infant's  inability  to  empty  the 
tubes  of  secretion,  the  dyspna'a  steadily  increases  until  the  respiratory  mus- 
cles are  exhausted,  the  inspiratory  force  being  too  feeble  to  overcome  the 
obstruction  in  the  tubes.  The  symptoms  which  follow  are  usually  ascribed 
to  pulmonary  collapse.  I  am,  however,  by  no  means  certain  that  this  is  the 
correct  explanation,  for  in  autopsies  made  in  such  cases  I  have  usually 
found  the  lungs  to  be  the  seat  of  acute  emphysema.  The  clinical  picture  is 
a  clear  one.  There  is  no  disposition  to  cough  or  cry ;  the  jndse  is  feeble ; 
the  respiration  very  rapid,  superficial,  often  irregular;  the  skin  cyanotic, 
and  often  clammy.  Finally,  there  may  be  added  ti>  the  others  signs  of  car- 
booio-acid  poisoning^^ — dulness,  apathy,  and  stupor.  Such  attacks  may 
csome  on  quite  suddenly  even  in  robust  infants,  and  unless  the  treatment 
is  energetic,  even  heroic,  death  often  follows  in  a  few  hours,  being  fre- 
quently preceded  by  r^yylKimiR,  , 

The  usual  course  of  the  disease  in  infants  previously  in  good  health 
is  that  the  severe  symptoms  continue  for  two  or  three  days  only,  after 
which  the  temperature  falls  to  100°  or  100*5°  F,,  and  gradually  becomes 
normal.  The  constitutional  symiitoms  usually  decline  with  the  tempera- 
ture, and»  except  during  the  first  thirty-six  hours,  they  mrely  give  cause 
for  anxiety.  Recovery  almost  invariably  occurs  unless  the  disease  ex- 
tends to  the  finer  bronchi. 

Bronchitis  is  principally  to  be  distinguished  from  broncho-pneumonia* 
The  differential  diagnosis  is  more  fully  considered  under  that  disease.  The 
most  important  points  are  that  in  pneumonia  the  temperature  is  higher 
and  more  prolonged,  the  prostration  greater,  the  rales  very  often  localized 
— being  heard  only  behind,  often  over  only  one  lung — the  duration  is 
more  protracted,  and  all  the  symptoms  are  more  severe. 

The  bronchitis  of  older  chihiren. — This  is  not  nearly  so  serious  as  in 
infants,  because  the  same  danger  does  not  exist  of  extension  of  the  iuflam- 
matioB  to  the  finer  bronchi  and  air  cells* 
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1.  The  mild  form. ^Th is  is  very  common.  The  constitutional  symp- 
toms are  slight,  ami  often  entirely  absent  after  the  first  day.  The  patient 
IB  never  sick  enough  to  go  to  bed.  The  first  symptoms  are  cough  and 
soreness  or  a  sense  of  oppression  beneath  the  sternum.  The  cough  is 
always  worse  at  night.  It  is  at  first  tight,  hard,  and  racking;  later  it  is 
loose,  and  in  children  over  five  years  old  there  is  usually  expectoration — 
first  of  white,  frothy  mucus,  but  after  a  few  days  it  becomes  more  abun- 
dant,  and  of  a  yellow  or  yellowish-green  colour,  from  the  presenoe  of  pus. 
The  physical  signs  are  only  coarse  r&tes,  at  first  dry,  and  later  moist,  hut 
hoard  over  both  sides  of  the  chest,  in  front  and  behind*  There  may  be 
some  disturbance  of  digestion,  anorexia,  constipation,  or  diarrhoea.  The 
UHtial  duration  of  the  attack  is  from  one  to  two  weeks.  If  the  patient  is 
not  kept  indoors  the  disease  may  pass  into  a  subacute  form,  lusting  for 
geveral  weeks  as  a  prot]*a€ted  **  winter  cough,'^  but  without  any  other  im- 
portant symptoms. 

2.  The  severe  form. — The  onset  is  abrupt,  with  fever,  chill,  pains  in 
the  Iwit'k,  headache,  cough,  and  sometimes  pain  in  the  chest.  There  is  a 
fot'ling  f>f  tightness  or  constriction  beneath  the  stemmn.  The  onset  re- 
Hcmblet*  that  of  pneumonia,  except  that  the  symptoms  are  less  severe. 
The  lenipjjniture  for  the  first  two  or  tliree  days  ranges  between  100*"  and 
103"  F.  It  is  generally  highest  in  the  first  twenty-four  hours.  The 
cough  resembles  that  of  the  mild  form,  but  it  is  usually  more  severe. 
Thi  tJtpectoration  h  more  profuse,  and  occasionally,  in  the  early  stage,  it 
fnay  Iks  streaked  with  blood. 

The  ooane  riles  of  the  mild  form  are  present,  and  in  addition  there 
uni  flrjer  rAlen — at  first  dry,  and  later  moist — heard  all  over  the  chest.  Fre- 
ijUiniUy,  whtM'Scing  riles  are  heard  on  expiration.  The  duration  of  the  at- 
tack U  ordinarily  from  two  to  three  weeks,  the  patient  being  sick  enough 
to  bn  oonflned  to  bed  for  three  or  fonr  days  only*  There  is  frequently 
•  DOUgh  for  Home  time  after  all  physical  signs  have  disappeared.  Helapsea 
»ri*  ifiwily  cjioited  by  any  indiscretion  before  the  patient  has  quite  recovered. 

Th*»  prognrmin  in  the  primary  cases  is  good,  such  almost  invariably  ter* 
fntrintMig  in  recovi^ry,  and  very  exceptionally  passing  into  broncho-pneu- 
IM0|]to(  but  this  not  infrequently  happens  when  the  attack  complicates 
niiiih''^  t*r  [ivrtuwHis, 

Treatment  of  Bronchitis.  Prophylaxis. — To  remove  the  predisposi- 
liiin  to  broui'hitis  the  same  means  should  be  employed  as  those  men- 
\Utlmi  in  Jiriite  rhinitii^.  General  measurci*  also  should  be  adopted  to 
huM  i*p  I  hi*  heulth  of  delicate  infants.  Those  with  tuberculous  ante- 
L0i4irfit#i  «ml  tliow  who  arc  esp4,*cially  prone  to  pulmonary  disease,  should 
if  (j^^*^lf)l*T  nfK^nd  thf  winter  in  a  warm  climate.  In  all  such  patients 
fliM  nyniumtitU'  administration  of  cod-liver  oil  should  be  continued 
lltr**H|ctioui  *tvery  cold  season.  The  sleeping  apartments  of  susceptible 
thfiiMln  nhoMld  not  \h*  too  cfild — never  below  $0°  F. — but  they  should  be 
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well  ventilated,  best  by  an  open  fire.  Such  children  should  sleep  in  flan- 
nel night  clothes,  care  being  taken  to  see  that  the  feet  are  always  warm. 
While  bronchitis  of  the  large  tubes  is  not  per  se  a  serious  disease,  it  may 
become  so  by  extension  to  the  smaller  tubes.  It  is  consequently  very  im- 
portant in  infants  and  young  children  that  these  apparently  mild  attacks 
should  not  be  neglected. 

Oeneral  management. — Every  young  child  who  has  an  acute  catarrh  of 
the  nose,  pharynx,  larynx,  or  bronchi  should  be  kept  indoors.  In  every 
such  catarrh  accompanied  by  fever  the  child  should  be  kept  in  bed  while 
the  fever  lasts,  even  if  the  temperature  does  not  go  above  100*5°  F.,  and  is 
accompanied  by  no  other  constitutional  symptoms.  In  infants  and  young 
children,  many  cases  of  bronchitis  result  from  an  extension  of  an  acute 
rhinitis  or  laryngitis,  hence  this  precaution  is  of  more  importance  than 
everything  else  in  preventing  the  extension  downward  of  a  catarrhal  in- 
flammation. A  very  large  number  of  the  cases  will  recover  promptly  when 
no  other  treatment  is  employed  than  to  keep  the  child  in  bed.  The  tem- 
perature of  the  room  should  be  about  70°  or  72°  F.  It  should  be  well 
ventilated  and  frequently  aired,  the  child  being  removed  to  another  room 
while  this  is  done.  Infants  should  not  be  allowed  to  lie  fo.*  hours  in  the 
same  position  as  there  is  a  great  advantage  in  changing  from  the  crib  to 
the  nurse's  arms.  Careful  attention  should  be  given  to  feeding  and  to 
the  condition  of  the  bowels.  A  cathartic,  preferably  castor  oil,  should 
be  administered  at  the  outset.  Distention  of  the  stomach  and  bowels 
with  gas  adds  greatly  to  the  discomfort  of  the  patient,  and  may  cause 
serious  symptoms. 

Abortive  measures  are  rarely  successful,  for,  by  the  time  the  physician 
is  summoned,  the  disease  is  generally  so  well  established  that  they  are 
futile.  Mild  cases  may  sometimes  be  cut  short  by  a  hot  foot-bath,  free 
catharsis,  and  diaphoresis,  especially  by  the  use  of  one  or  two  doses  of 
phenacetine  and  Dover's  powder  (phenacetine  two  grains,  Dover's  pow- 
der one  grain,  to  a  child  of  three  years). 

Local  applications. — Poultices  are  objectionable  on  account  of  their 
weight  and  the  difficulty  in  getting  them  properly  applied.  For  infants 
the  oiled-silk  jacket  (page  61)  is  decidedly  preferable.  This  should  be 
applied  in  the  beginning,  and  may  be  worn  throughout  the  attack.  It  ac- 
complishes all  that  a  poultice  does,  with  much  less  disturbance  to  the 
patient.  Counter-irritation  is  very  valuable.  In  infants  the  best  results 
are  obtained  by  the  frequent  use  of  a  mustard  paste  (page  54).  It  sliould 
be  large  enough  to  envelop  the  chest,  and  covered  by  a  towel,  so  as  not  to 
soil  the  oiled-silk  jacket  or  the  clothing.  The  paste  is  removed  as  soon  as 
the  skin  is  thoroughly  reddened,  which  will  ])e  in  from  five  to  ten  min- 
utes, according  to  the  strength  of  the  mustard  and  the  coiulition  of  the 
child's  skin.  The  skin  should  then  be  powdered  and  the  oiled-silk  jacket 
again  pinned  snugly  about  the  chest.    This  may  be  repeated,  according  to 
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indications,  from  two  to  eight  times  a  day.  If  properly  used,  it  may  be 
continued  for  a  week  without  causing  any  soreness  of  the  skin. 

Inhalations. — The  value  of  these  is  not  sufficiently  appreciated.  They 
may  in  the  great  majority  of  cases  take  the  place  of  the  administration  of 
drugs  by  the  mouth,  a  very  great  advantage  in  infants.  They  may  be 
used  by  means  of  the  croup  kettle  or  vapourizer  (pages  60  and  61),  the 
child  always  being  placed  in  a  tent.  In  the  early  part  of  the  disease 
relaxing  inhalations,  like  .simple  watery  vapour  or  lime-water,  may  be 
used.  Later  turpentine,  creosote,  terebene,  or  eucalyptol  may  be  added. 
Of  these,  creosote  has  given  me  the  most  satisfaction.  Inhalations  are 
to  be  used  for  ten  or  fifteen  minutes  from  four  to  twelve  times  a  day. 

Expectorants. — In  infancy  this  class  of  drugs  may  usually  be  advan- 
tageously dispensed  with.  For  older  children  the  relaxing  expectorants, 
especially  antimony  and  ipecac  in  combination,  may  be  used  in  the  first 
stage.  When  the  secretion  is  more  abundant,  either  the  alkaline  or  the 
stimulating  expectorants  may  be  given.  Of  the  former,  the  best  are  liquor 
potassse,  citrate  of  potassium,  and  muriate  of  ammonia;  of  the  latter, creo- 
sote, turpentine,  terebene,  and  squills.  Small,  frequently  repeated  doses 
usually  give  the  best  results. 

Opium, — This  should  be  given  very  cautiously  to  young  infants,  as  it 
is  capable  of  doing  great  harm.  The  dry,  harassing  cough  of  the  early 
stage  sometimes  yields  to  nothing  so  quickly  as  to  small  doses  of  Dover^s 
powder  (e.  g.,  one  tenth  of  a  grain  every  two  hours  to  a  child  of  one  year). 
In  the  case  of  infants,  late  in  the  disease,  and  especially  in  severe  cases, 
opium  should  be  withheld  altogether.  It  disturbs  the  stomach,  consti- 
pates the  bowels,  and,  most  of  all,  it  greatly  depresses  the  respiration. 

Emetics  may  sometimes  be  used  with  advantage  when  the  secretion  is 
very  abundant  and  the  cough  feeble,  but  they  should  be  avoided  with  weak 
pulse,  great  prostration,  and  slight  stupor.  Syrup  of  ipecaO  is  the  best 
emetic  under  these  conditions. 

Cardiac  stimulants. — These  are  required  in  most  of  the  severe  cases. 
The  best  is  alcohol.  It  should  be  begun  as  soon  as  indicated  by  weak 
pulse  and  general  prostration.  For  a  child  a  year  old,  half  an  ounce  of 
brandy,  diluted  with  from  six  to  eight  parts  of  water,  may  be  given  in 
each  twenty-four  hours,  in  small  doses  at  short  intervals. 

Respiratory  stimulants. — The  most  valuable  drugs  are  strychnine 
and  atropine.  To  an  infant  of  six  months  j^^^  grain  of  strychnine  and 
yjVv  grain  of  atropine  may  be  given  every  two  hours.  For  a  short  time 
twice  these  doses  may  be  used.  They  are  needed  only  in  the  most  severe 
cases,  and  may  be  used  in  combination  or  alternately.  An  important  re- 
spiratory stimulant  is  counter-irritation  over  the  entire  body  by  the  mus- 
tard paste  or  hot  mustard  bath. 

The  management  of  mild  cases  in  infants. — In  the  great  majority  of 
cases  the  disease  is  self-limited,  tending  to  spontaneous  recovery.    Often 
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no  trefttment  is  needed,  except  the  hygienic  measures  mentioned.  An 
oilad-silk  jacket  should  be  applied.  H  t^fi  Anngh  la  ftTn^v^,  mhaUHntia 
of  creosote  or  turpentine  three  or  four  times  a  day  may  be  used,  or  small 
doses  of  Dover's  powder  or  phenacetine.  The  oppression  which  often 
comes  on  toward  eyening  may  be  relieved  by  a  mustard  paste  at  bedtime. 
Stimulants  are  not  required.  All  other  drugs  may  be  adyantageously 
omitted,  but  during  convalescence  cod-liver  oil  should  be  given. 

The  fnanagement  of  severe  cases  in  infants.— Theae  must  be  treated 
very  much  like  cases  of  broncho-pneumonia.  The  temperature  is  rarely 
high  enough  to  require  interference,  but  the  chief  danger  is  due  to  the 
inability  of  the  child  to  get  rid  of  the  secretion  by  the  cough.  In  my 
experience  the  two  most  valuable  means  of  treatment  have  been  the  use 
of  inhalations  and  counter-irritation.  The  former  should  be  repeated  for 
ten  or  fifteen  minutes  every  two  hours,  and  for  a  short  period  may  often 
be  given  with  advantage  every  hour.  Early  in  the  disease,  vapour  of 
plain  water  or  limewater  may  be  used  ;  later,  creosote  is  best  Counter- 
irritation  by  the  mustard  paste  should  be  repeated  every  three  hours, 
and  the  oiled-silk  jacket  worn  continuously.  Alcoholic  stimulants  are 
usoally  needed  in  delicate  children,  and  in  secondary  bronchitis  accom- 
panying Ihe  infectious  diseases.  In  most  of  the  cases  the  medication 
should  consist  only  of  cardiac  and  respiratory  stimulants.  In  strong  chil- 
dren the  occasional  use  of  an  emetic  at  bedtime  is  admissible. 

Attacks  of  suffocation  and  respiratory  failure. — ^The. indications  here 
are  to  get  as  much  blood  as  possible  to  the  surface  and  to  the  extremities, 
in  order  to  relieve  the  overloaded  right  hearty  and  to  compel  the  child  to 
make  full  and  deep  inspiratory  efforts.  One  plan  of  treatment  is  to 
induce  frequent  crying  by  flagellation  or  spanking,  this  being  kept  up  for 
several  hours.  Another  is  to  use  alternately  hot  and  cold  douches  to  the 
chest  until  some  reaction  is  obtained,  and  then  to  follow  up  this  by  the 
occasional  use,  for  a  few  moments,  of  a  very  hot  bath  (110**  F.).  Both 
these  means,  but  especially  the  first  mentioned,  are  of  great  value,  as  I 
have  had  abundant  opportunity  to  verify.  Other  useful  measures  are 
the  hot  mustard  bath,  the  hot  mustard  pack  applied  to  the  entire  body, 
and  dry  cups.  In  conjunction  with  the  above  means,  both  heart  and  res- 
piratory stimulants  should  be  given  in  full  doses.  If  possible,  oxygen 
should  be  administered.  As  these  symptoms  are  liable  to  recur  every  few 
hours  for  a  day  or  two,  a  repetition  of  the  treatment  will  be  needed,  and 
if  possible  the  physician  should  remain  with  the  patient. 

If  a  young  infant  can  be  tided  over  these  critical  attacks,  recovery  is 
probable.  After  this  danger  is  past,  the  treatment  previously  indicated 
may  be  pursued.  The  use  of  expectorants,  particularly  the  composite 
cough  mixtures  containing  opium,  can  not  be  too  strongly  condemned 
in  all  severe  cases  of  infantile  bronchitis.  - 

The  management  of  cases  in  older  children. — In  the  non-febrile  cases 
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confinement  in  bed  is  unnecessary,  but  ciiildren  should  be  kept  indoors. 
In  the  early  stage^  with  hard,  dry  cough,  one  of  the  beat  remedies  is  brown 
mixture  (the  mistiira  glycyrrhizse  composita  of  the  U.  S.  P.)*  It  will 
bo  found  advantageous  in  most  cases  to  have  the  formula  made  up  with 
one  half  the  usual  amount  of  opium.  When  the  cough  is  especially  hard 
and  dry,  a  single  inhalation  may  be  used  at  bedtime.  In  the  second  stage, 
muriate  of  ammonia  may  be  added  to  the  mixture;  or  terebene,  two  or 
three  drops  upon  sugar,  may  be  given  four  or  five  times  a  day*  Inhala- 
tions of  creosote  or  turpentine  should  he  used* 

In  the  more  severe  cases  tlie  patients  slioiild  he  kept  in  bed  and  coun- 
ter-irritation to  the  chest  employed.  In  the  beginning  the  liquor  am- 
moniiE  acetatis  and  spiritus  a?theris  nitrosi  may  be  given  for  their  effect 
upon  the  skin  and  kidneys.  For  the  general  discomfort,  pain,  headache, 
etc,  nothing  is  Ijetter  than  phenaeetine  and  Dovers  jx>wder  (two  grains 
of  the  former  to  one  half  grain  of  the  latter  to  a  child  of  ^\c  years), 
repeated  every  thret?  to  six  hours.  Heroin  is  a  valuable  remedy  for  the 
relief  of  troublesome  cough,  but  shoidd  Ik?  used  with  caution;  not  more 
than  gT.  "jV  i^hould  be  given  every  three  hours?  to  a  child  of  five.  All 
patients  sliould  be  kept  in  bed  as  long  as  the  temperature  is  above  normal. 

The  proiraded  cmtffk  of  convalescence . — It  often  happens,  both  in 
infants  and  in  older  cbildreiu  that  after  all  physical  signs  and  constitu- 
lional  symptoms  have  disappeared,  a  cough  continwes  sometimes  for  weeka. 
Expectoration  is  scanty,  or  is  wanting  altogether ;  the  cough  is  hard,  dry, 
often  paroxysmal,  and  in  some  cases  occurs  at  ntght  only.  For  this  con- 
dition the  best  remedies  are  quinine,  cod-liver  oil,  and  creosote.  The  last 
named  may  easily  be  given  to  young  infants  as  well  as  to  older  children,  in 
combination  with  liquid  beef  peptonoids*  It  may  be  also  used  in  pill  form 
or  by  inhalation.  These  mcasnrea  may  be  tried  alternately  or  in  combina- 
tion.    Where  they  are  not  effective  a  change  of  climate  should  be  adyised. 

FIBRINOUS  BRONCHITIS  (BRONCHIAL  CROUP), 

Fibrinous  bronchitis  ia  seen  in  diphtheria,  usually  as  an  extension  from 
the  larynx  or  trachea.  There  is,  however,  another  form  of  bronchitia 
attended  by  a  fibrinous  exudate,  which  occurs  as  a  primary  disease.  This 
ia  Tery  rare  in  children.  Weil  has,  however,  collected  twenty  cases  of  the 
primary  form.  The  etiology  is  obscure.  It  is  seen  at  all  ages,  from  in- 
fancy up  to  puberty,  and  it  may  be  either  acut^  or  chronic.  From  the  cases 
thus  far  reported  it  would  appear  that  the  acute  form  is  relatively  more 
common  in  children  than  in  adults.  The  disease  may  be  confined  to  cer- 
tain branches  of  the  bronchial  tree,  or  it  may  affect  all  the  bronchi,  even 
to  the  minute  subdivisions.     The  fibrinous  membrane  is  found  loose  in 


*  A  prep&mttoa  put  ap  by  tlie  Arlington  Chemical  Compiuiy,  uid  »  very  pol&t&bld 
way  of  giring  oreoaote. 


CllRONlO  BRONCHlTia 


531 


the  tubes  or  adherent.  There  are  geBerally  associated  other  pulmonary 
changes,  meh  ha  enijihysema,  aretis  of  atelectasis  or  of  broncho- pneumonia. 

The  acute  form  somewhat  resembles  ordinary  catarrhal  bronchitis. 
The  diagnostic  features  are  the  severity  of  the  dyspnoea  and  the  expectora- 
tion of  tube  casts  from  the  larger  bronchi,  or  elongated  cylinders  from 
the  smaller  ones,  the  former  resembling  macaroni,  the  latter  vernaicelli* 
The  expectoratetl  masses  are  often  in  balls  or  plugs,  and  their  peculiar 
character  is  not  recognised  until  they  are  placed  in  water.  The  casts 
are  dissolved  by  alkalies,  especially  by  lime-water.  After  the  expulsion  of  a 
large  cast,  improvement  in  all  the  symptoms  occurs.  These,  however, 
return  as  the  exudate  reappears.  The  ordinary  duration  of  acute  cases 
is  from  one  to  three  weeks. 

In  the  chronic  form  there  are  no  constitutional  symptoms,  but  only 
dyspnoea  and  cough,  often  recurring  in  paroxysms,  with  the  expectoration 
of  tibrinons  casts.  The  patient  may  have  these  attacks  at  intervals  of  a 
few  days  or  weeks,  extending  over  a  period  of  months,  or  even  years. 
There  are  no  characteristic  physical  signs.  The  diagnosis  rests  upon  the 
peculiar  character  of  the  expectoration.  The  prognosis  in  acute  cases  ia 
unfavourable,  the  mortality  being  75  per  cent  (Weil).  Chronic  cases  are 
not  dangerous  to  life. 

Treatment. — This  is  quite  unsatisfactory.  To  loosen  the  membrane  and 
facilitate  it<g  expulsion,  the  most  efficient  means  are  inhalations  of  the 
vapour  of  limewater  and  the  internal  administration  of  pilocarpine.  Oc- 
casionally emetics  are  of  value.  Improvement  in  some  of  the  cbronic 
.  has  resulted  from  the  use  of  iodide  of  potassium. 


CHRONIC  BRONCIlITia 

Chronic  bronchitis  is  not  a  common  disease  in  children,  particularly 
in  young  children,  one  reason  being  that  chronic  emphysema,  so  fre- 
quently an  associated  condition  in  adults,  is  rare  in  early  life.  Chronic 
bronchitis  always  accompanies  chronic  pulmonary  tuberculofitsand  chronic 
interstitial  pneumonia,  with  or  without  the  occurrence  of  bronchiectasis. 
It  is  seen  in  chronic  cardiac  disease,  e8]Tecially  with  lesions  of  the  mitral 
valve.  It  may  occur  as  a  late  symptom  of  hereditary  syphilis.  Excluding 
the  varieties  mentioned,  it  usually  follows  attacks  of  acute  bronchitis,  the 
process  becoming  chronic  because  of  the  patient's  constitutional  condition 
or  his  unhygienic  surroundings.  The  acute  attiick  may  be  primary,  but  it 
often  follows  measles  and  whooping-cough.  Rickets,  general  malnutrition, 
and  lymphatism  are  the  constitutional  conditions  in  which  acute  bronchitis 
b  most  likely  to  pass  into  the  chronic  form.  Deformities  of  the  chest, 
the  result  either  of  rickets  or  of  Pott's  disease,  are  occasionally  a  cause. 

Symptomf. — The  only  constant  symptom  is  cough,  which  is  persistent, 
obstinate,  and  nearly  always  worse  at  night  or  early  in  the  morning*  It 
often  occurs  in  paroxysms  strongly  suggestive  of  pertussis.    Expectora- 
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tion  is  not  generally  abuDdant,  but  in  older  cbildren  it  is  usually  present, 
and  in  a  few  cases  it  is  profuse.  A  copious  mormng  expectoration  of 
fetid  pus  or  muco-pus  indicates  broncliieetasis.  There  is  no  fever,  little 
or  BO  dyspoa'a^  and  although  the  patients  are  thin  they  are  not  emaci- 
ated, and  in  many  cases  the  general  health  is  not  much  affected.  There 
may  be  coarse  mucous  rales,  or  no  physical  signs  whatever.  The  dura- 
tion of  the  disease  is  indefinite^  depending  upon  the  cause.  All  these 
patients  are  better  in  summer  and  worse  in  winter,  and  suffer  frequently 
from  exacerbations  of  acute  or  subacute  bronchitis. 

The  diagnosis  is  to  be  made  mainly  from  pertussis  and  tuberculosis. 
From  mild  attacks  of  pertussis  the  diagnosis  may  be  impossible  except  by 
the  course  of  the  disease.  Tuberculosis  may  be  suspected  if  the  thermom- 
eter shows  regularly  a  slight  evening  rise  of  temperature,  if  there  is  much 
anasmia,  and  steady  loss  of  flesh.  A  positive  diagnosis  can  be  made  only 
by  the  discovery  of  tubercle  bacilli  in  the  sputum. 

Treatment. — The  tirst  indication  is  to  treat  the  primary  disease.  In 
cardiac  cases  digitalis  is  the  best  remedy,  and  all  sedatives  are  to  be 
avoided.  Attention  should  be  directed  to  the  general  condition — ^rickets, 
malnutrition,  and  lymphatism  each  receiving  its  appropriate  treatment. 
In  most  cases  a  general  tonic  plan  of  treatment  is  best,  particularly  the 
continuous  use  of  cod-liver  oil.  In  many  cases  a  change  of  climate  is  the 
only  thing  which  is  really  curative.  For  the  relief  of  cough,  opiates  are 
to  be  avoided  as  much  as  possible.  The  main  reliance  should  he  upon 
potassium  iodide,  heroin,  creosote  and  terebene,  the  last  two  being  given 
both  by  mouth  and  by  inhalation. 


REFLEX  COUGH-NERVOUS  COUGH. 

Strictly  speaking,  all  cough  is  reflex  and  of  nervous  origin.  The  term 
"  reflex  cough ""  is,  however,  commonly  used  to  denote  that  which  occurs 
without  any  evidence  of  disease  in  the  larynx,  trachea,  bronchi,  lungs,  or 
pleura.  On  account  of  the  close  connection  through  the  vagus  and  its 
branches  between  the  mouth,  ear,  throat,  stomach,  and  thoracic  organs, 
it  is  possible  for  cough  to  be  produced  by  many  forms  of  irritation  in 
these  organs  or  cavities.  Clinically,  the  following  varieties  of  nervous 
cough  are  observed: 

1.  That  dependent  upon  rhino-phar\T3geal  irritation.  This  is  the 
most  frequent  form,  and  is  sometimes  caused  by  an  elongated  uvula, 
but  is  usually  due  to  adenoid  growths  of  the  pharynx,  though  enlarge- 
ment of  all  the  lymphoid  tissues  of  the  neighborhood  no  doubt  have  a 
part.  The  cough  is  generally  excited  by  an  accumulation  of  mucus  in 
the  posterior  pharynx*  and  is  dry,  tickling,  or  hemming  in  character. 
It  occurs  chiefly  at  night  and  in  some  patients  only  then;  it  may  begin 
soon  after  the  child  falls  asleep  and  continue  the  greater  part  of  the 
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night,  often  for  months,  especially  in  the  cold  season.  Formerly,  such 
coughs  were  often  ascribed  to  disorders  of  digestion,  to  dentition,  to 
inflammation  of  the  ears,  etc. 

2.  Cardiac  cough.  This  is  usually  associated  with  mitral  disease, 
and  is  due  to  pulmonary  congestion.  The  cough  is  dry,  hard,  and  often 
severe. 

3.  The  variety  which  occurs  usually  about  the  time  of  puberty,  and 
*  often  associated  with  anaemia,  chorea^  or  spinal  irritation.    It  is  a  short, 

hacking,  or  teasing  cough,  sometimes  very  distressing,  and  it  seems  to 
be  a  manifestation  of  extreme  nervous  irritability. 

4.  The  periodical  night  cough,  which  is  generally  ascribed  to  irrita- 
tion of  the  vagus  or  its  branches  by  enlarged,  sometimes  caseous,  lymph 
nodes  of  the  tracheo-bronchial  group.  This  often  occurs  in  severe 
paroxysms,  the  character  of  which  is  very  much  like  pertussis.  The 
attacks  are  apt  to  come  on  about  the  middle  of  the  night  and  last  for 
several  hours.  Vomiting  is  rare.  The  cough  may  recur  regularly  every 
night  for  months.  On  account  of  the  loss  of  sleep  the  patient's  general 
health  may  be  considerably  undermined. 

5.  A  very  similar  cough  may  occur  in  connection  with  abscesses  in 
the  posterior  mediastinum  due  to  Pott's  disease. 

SymptomB  and  Diagnosis. — These  cases  are  not  common  in  infants, 
but  are  quite  frequent  in  older  children.  In  nearly  all  the  varieties 
the  cough  is  worse  at  night,  and  in  many  it  may  be  confined  to  that 
time.  The  influence  of  habit  is  often  seen,  the  attacks  coming  on  regu- 
larly at  certain  periods.  The  general  health  may  not  be  affected,  except 
from  the  disturbance  of  sleep.  The  diagnosis  between  the  different 
forms  is  often  very  difficult.  The  precise  cause  in  a  given  case  is  discov- 
ered only  by  a  careful  examination  of  the  ear,  nose,  pharynx,  heart,  stom- 
ach, lungs,  and  a  consideration  of  the  patient's  general  condition.  The 
existence  of  enlarged  or  tuberculous  bronchial  glands  may  be  suspected  in 
patients  of  tuberculous  antecedents,  in  those  who  have  previously  suffered 
from  measles,  pertussis,  or  repeated  attacks  of  bronchitis,  and  when  the 
cough  is  very  severe  and  paroxysmal.  A  similar  group  of  symptoms  may 
exist  with  abscesses  from  Pott's  disease.  In  either  of  these  conditions 
there  may  be  attacks  of  suffocation. 

Treataient. — Opium  and  expectorants  are  not  indicated,  and  inhala- 
tions are  of  little  value.  The  only  successful  treatment  is  that  which  is 
directed  to  the  cause  of  the  disease.  If  no  cause  can  be  found,  and  the 
cough  appears  to  be  of  purely  nervous  origin,  the  best  results  follow  the 
use  of  the  bromides  or  the  administration  of  antipyrine  at  be(jL|;ime.  .  ^     ^ . .  ^ 

ASTHMA. 

Asthma  may  be  defined  as  a  vaso-motor  neurosis  of  the  respiratory 
tract    It  is  characterized  by  attacks  of  severe  spasmodic  .dysnuGBa^  which      /  ,       , 
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maybe  preceded,  accompanied,  or  followed  by  bronchial  catarrh  of  greater 
or  less  severity-  In  the  asthmatic  attacks  of  infancy  the  catarrhal  ele* 
ment  ia  very  prominent,  aod  these  casea  present  quite  a  different  clinical 
picture  from  the  disease  as  seen  in  older  children,  which  differs  in  no 
essential  points  from  the  asthma  of  adults* 

Writers  differ  very  much  in  their  statements  regarding  the  frequency 
of  asthma  in  early  life,  mainly  because  of  a  want  of  agreement  in  re- 
gard to  what  shall  be  included  nnder  this  term.  The  asthmatic  attacks 
of  infanta  are  considered  by  some  as  a  stage  of  bronchitis,  by  others  aa 
distinct  from  that  disease.  Typical  attacks  resembling  those  of  adult  life 
are  rare  in  children,  and  extremely  so  before  the  seventh  year.  How* 
ever,  of  225  cases  of  asthma  reported  by  Hyde  Salter,  the  disease  began 
before  the  tenth  year  in  nearly  one  third  the  number. 

Etiology. — The  general  or  constitutional  causes  are  the  same  in  chil- 
dren as  in  adults.  Asthma  may  be  hereditary.  It  occurs  especially  ia 
children  whose  antecedents  have  suffered  from  gont  or  from  other  neu- 
roses. The  local  cause  may  be  any  form  of  irritation  in  the  nos©  or 
pharynx— hypertrophic  rhinitis^  adenoid  growths  of  the  pharynx,  hyper-  ; 
trophied  tonsils,  or  elongated  uvula— or  in  the  bronchial  mucous  mem- 
brane, as  a  result  of  previous  attacks  of  acute  bronchitis.  It  is  probable 
that  it  may  also  be  caused  by  the  irritation  of  enlarged  bronchial  glands. 
In  susceptible  persons  a  paroxysm  may  be  excited  by  cold  or  damp  air, 
indigestion,  constipation,  or  the  inhalation  of  various  irritating  sub- 
stances, such  as  dnst,  the  pollen  of  certain  plants,  etc.  First  attacks  of 
asthma  in  children  are  apt  to  follow  bronchitis. 

Symptoms, — ^Four  quite  distinct  clinical  types  of  asthma  are  seen  in 
children  :  (L)  Casea  which  in  their  onset  eimulate  attacks  of  capillary 
bronchitis.  (2.)  Those  in  which  asthmatic  symptoms  follow  an  attack  of 
bronchitis,  continuing  for  weeks  or  months,  but  not  neoesaarily  recur- 
ring. (3.)  Ilay  fever,  or  the  perio<1ica!  form  which  occurs  every  summer. 
(4.)  That  which  resembles  the  ordinary  adult  asthma,  with  the  nervooa 
element  predominating.  The  prominence  of  the  catarrhal  symptoms  is 
chanicteristic  of  all  asthma  in  children,  the  first  two  varieties  mentioned 
being  peculiar  to  early  life. 

Attacks  resembling  capillary  bronchitis. — These  eases  are  rare,  but 
may  be  seen  even  in  infants.  The  onset  is  sudden,  with  moderate  fever, 
incessant  cough,  severe  dyspnoea,  and  sometimes  symptoms  of  suffocation 
—cyanosis,  prostration,  and  cK>id  extremities.  The  chest  is  filled  with 
sonorous,  sibilant,  and  soon  with  subcrepitant  rales.  Instead  of  running 
the  usual  course  of  bronchitis  of  the  finer  tubes,  the  symptoms  may  pass 
away  very  rapidly,  and  in  forty-eight,  sometimes  in  twenty-four  hours 
the  patient  may  be  quite  welL  It  is  only  by  the  course  of  the  disease  and 
by  recurring  attacks  that  their  true  nature  can  be  recognised.  In  infants 
this  form  of  asthma  may  be  fatal. 
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Cases  following  aiiaeks  of  bronchii is— Catarrhal  asthma. — This  form  is 
not  uncommon,  though  it  is  frequently  designated  by  some  other  term  than 
asthma— sometimes  as  spiismodic  bronchitis,  or  catarrhal  spasm  of  the  bron- 
chi. The  symptoms  are,  however,  indistinguishable  from  asthma,  and 
they  evideutly  belong  in  the  same  category.  This  form  is  usually  seen  in 
infants,  being  rare  after  the  third  year.  Many  of  the  patients  are  rachitic; 
others  have  large  tonsils,  or  adenoid  growths  of  the  pharynx;  while  in 
still  others  there  is  every  reason  to  suspcet  the  presence  of  large  bronchial 
glands.  Usually  there  is  nothing  peculiar  about  the  antecedent  bronchitis ; 
in  most  cases  it  is  not  especially  severe,  and  is  limited  to  the  larger  tubes. 
The  febrile  symptoms  subside  in  a  few  days,  but  the  cough  continues, 
as  do  also  the  dyspncea  and  wheezing.  When  the  symptoms  are  fairly 
established  they  are  very  uniform  and  characteristic.  The  respiration  is 
accelerated,  usually  to  50  or  60,  sometimes  to  70  or  80,  a  minute.  The 
temperature  from  time  to  time  may  be  very  slightly  elevated,  or  it  may 
remain  normal.  The  respiration  is  noisy,  laboured,  and  accompanied  by 
distinct  wheezing. 

On  auscultation,  there  is  prolonged  expi ration  accompanied  by  loud, 
wheeziDg  rales,  either  sonorous,  sibilant,  or  musical,  and  occasionally 
moist  r&les  are  heard.  In  cases  which  have  lasted  some  time  a  moderate 
amount  of  emphysema  can  be  inferred  from  prominence  of  the  infra- 
clavicular regions,  and  exaggerated  resonance  over  the  chest  in  front. 

These  symptoms  and  signs  may  continue  for  three  or  four  weeks  only, 
and  gradually  wear  off,  or  they  may  last  as  many  months — if  they  begin  in 
the  winter  or  spring,  often  continuing  until  the  middle  of  the  summer. 
While  they  are  constantly  present,  they  vary  in  intensity  from  time  to  time, 
being  usually  much  worse  at  night.  The  symptoms  are  always  increased 
by  exposure  to  a  cold,  damp  atmosphere,  by  any  fresh  accession  of  bron- 
chitis, and  often  by  trivial  digestive  disturbances.  The  usual  duration 
of  the  cases  1  have  seen  hiis  been  two  to  six  weeks.  The  cough  is  not 
usually  severe,  and  expectoration  in  most  cases  is  absent  The  general 
health  is  often  but  little  affected.  With  recovery  from  the  asthmatic 
symptoms  the  emphysema  usually  disappears  gradually,  although  I  have 
Been  one  severe  case  in  which  it  persisted. 

What  proportion  of  these  children  afterward  develop  ordinary  asthma, 
from  personal  experience  I  am  onable  to  say.  Some  undoubtedly  do,  but 
in  others  which  1  have  been  able  to  follow,  recovery  has  seemed  to  be 
permanent.  This  would  appear  more  likely  in  those  cases  closely  associ- 
ated with  rickets,  or  with  other  causes  which  disappear  spontaneously 
with  time  or  as  a  result  of  treatment 

Hay  fever. — This  is  very  rare  before  the  seventh,  and  but  few  well* 
marked  cases  are  seen  before  the  tenth  yean  In  its  clinical  aspects  it  does 
not  differ  essentially  from  the  disef^e  as  seen  in  adults,  except  possibly 
by  the  greater  prominence  of  the  bronchial  catarrh. 
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Ordinary  aiiacks  of  the  adult  ii/pe. — These  usually  occur  at  infcer' 
vals  of  a  few  weeks  or  months,  depend ing  upon  the  nature  of  the  exciting 
cause.  The  beginning  is  nsnally  at  night,  with  dyspnfjoa,  a  ghort,  dry 
cough,  and  I  on  d,  wheezing  respiration.  Deep  recession  of  the  soft  partfl 
of  the  chest  is  seen,  as  in  laryngeal  stenosis.  There  is  prolonged  ex- 
piration, accompanied  by  loud,  sonorous,  sibilant  and  wheezing  rAlea,  and 
the  vesicular  murmur  is  very  feeble.  Later,  moist  rdles  may  be  heard. 
After  many  attacks  emphysema  is  present  This  occurs  more  rapidly  than 
in  adults,  and  may  be  extreme,  giving  rise  in  marked  cases  to  serious 
thoracic  deformity.  On  account  of  the  loss  of  sleep  and  interference  with 
nutrition,  the  general  health  may  become  seriously  impaired. 

BiagBOsii.— Typical  attacks  of  asthma  are  easily  recognised.  Some  of 
the  catarrhal  forma  seen  in  infancy,  however,  present  great  difficulty,  and 
a  positive  diagnosis  may  be  impossible  except  by  the  progress  of  the  case. 

Prognosis. — This  is  best  in  the  cases  of  catarrhal  asthma  in  infanta, 
and  in  older  patients  when  it  depends  upon  some  local  cause  which  can 
be  removed,  as  when  the  disease  is  due  to  reflex  nasal  or  pharyngeal  irrita- 
tion. In  the  majority  of  other  cases,  asthma  is  likely  to  become  chronic 
unless  the  child  is  removed  to  some  climate  in  which  the  attacks  do  not 
occur*  The  younger  the  child,  the  shorter  the  duration  of  the  disease, 
and  the  less  marked  the  hereditary  tendency,  the  better  the  prognosis. 

Treatment. — The  nose  and  the  rhino-phar^iix  should  be  carefully 
examined  in  every  case  of  asthma,  and  any  pathological  condition  there 
present  should  receive  attention  as  the  first  step  in  the  treatment.  Spe- 
cial importance*  in  children,  should  he  attached  to  the  removal  of  ade- 
noid growths  of  the  pharynx.  During  attacks,  the  best  means  of  reliev- 
ing the  symptoms  is  the  inhalation  of  fumes  of  nitre  paper  or  stramoni- 
um leaves.  Most  of  the  proprietary  remedies  (Papier  de  Frunean,  Him- 
rod's  cure,  and  Kkldcr's  pai^tilles)  contain  these  ingredients.  The  two 
preparations  last  mentioned  are  by  most  children  particularly  well  toler- 
ated. The  sleeping  room  may  be  filled  with  the  fumes  of  these  sub- 
stances, or  the  child  may  be  placed  in  a  tent  into  which  the  fumes  are 
iBtrodueed.  Emetics  should  be  employed  when  the  attack  is  brought 
on  by  indigestion,  Lol>e!ia  is  the  most  satisfactory  remedy  for  this  pur- 
pose. To  prevent  the  recurrence  of  night  attacks,  nothing  in  my  experi- 
ence has  been  so  valuable  as  a  full  dose  of  ^ntipuine  at  bedtime— four 
grains  at  five  years  and  six  grains  at  ten  years.  Between  the  attacks  the 
main  reliance  should  be  upon  the  P3Tup  of  hydriodic  acid  and  potassium 
iodid<^,  which  are  to  be  given  for  a  long  time  in  moderate  doj^a.  Tonics 
are  to  be  used  in  nearly  all  cases.  Those  especially  valuable  in  asthmatic 
patients  are  cinchonidia  and  an^enic. 

In  the  caM?s  of  catarrhal  a."^thma  following  bronchitis,  expectorants 
and  ordinary  cough  remedies  are  useless.  Cod-liver  oil  and  the  iodide  of 
lK>tassium  are  valuable  in  some  of  the  cases.    Others  are  greatly  relieved 
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by  the  regular  iii^o  of  creosote  ii)!mlaticms  sev^^riil  times  a  day,  with  a 
nightly  dosL-  of  jnitipyrine.  Thf  funves  uf  nitre  and  stramonium  often 
aiTord  no  rcliff^  and  sometimes  the  eases  are  made  distinctly  worse  by 
them.  The  hest  of  all  measores  is  to  send  the  child  at  once  to  a  warm, 
dry  climate. 

For  all  children  who  have  had  repeated  attacka,  whether  in  the  form 
of  hay  fever  or  the  ordinary  variety,  the  most  important  thing  is  removal 
to  a  place  where  they  do  not  have  the  disease,  and  a  residence  there  long 
enough  to  break  up  the  tendency  to  recurrence.  This  will  usually  require 
at  least  three  or  four  years.  The  region  best  suited  to  most  asthmatics  is 
one  which  is  high,  dry,  and  moderately  warm.  Patients  often  suffer  less 
in  cities  than  in  the  country.  If  taken  early,  asthma  in  children  is  fre- 
quently curable  by  these  means;  if  neglected,  the  disease  is  almost  sure 
I  to  continue  until  adult  life.    {?r4    ^^^^^^^^  /'^'t^  '^ 


CHAPTER  IV. 
DISEASES  OF  THE  LUNGS^-iConUnwd,) 


PNEUMONIA. 


Ik  early  life  the  lungs  are  more  frequently  the  seat  of  organic  disease 
than  any  other  organs  in  the  body.  Pneumonia  is  very  common  as  a  pri- 
mary disease,  and  ranks  first  as  a  complication  of  the  various  forms  of 
acute  infections  disease  of  children.  It  is  one  of  the  most  important 
factors  in  the  mortality  of  infancy  and  childhood  (page  41). 

Cases  of  acute  pneumonia  are  divided,  from  an  anatondcal  point  of 
view,  into  two  principal  groups;  (1.)  Broncho- pneiirnonia,  also  known  as 
catarrhal  and  as  lobular  pneumonia.  (3.)  Lobar  pneumonia,  also  known 
as  croupous  and  as  fibrinoua  pneumonia.  These  differ  from  each  other 
as  to  the  products  of  inflammation,  the  distribution  of  the  disetise  in  the 
lung,  and  somewhat  as  to  the  parts  involved  and  the  nature  of  the  changes 
in  them. 

In  hroneho-pneumonia  the  large  bronchi  are  the  seat  of  a  suj>erlicial 
inllamnration,  while  in  those  of  small  size  the  entire  bronchial  wall  ib 
affected  j  the  exudation  iniii  tha  ^r  Yesicles  is  maJDly  cellular^  being 
made  up  of  epithelial  cells,  leucocytes,  and  red  blood -cells  (Fig,  86), 
fibrin  being  either  absent,  or  present  only  in  small  amount.  In  many 
cases  there  are  marked  changes  both  in  the  alveolar  septa  and  in  the  in- 
terstitial tissue  of  the  lung ;  resolution  is  often  imperfect,  and  there  is  a 
strong  tendency  of  the  infiammation  to  pass  into  a  chronic  form,  in- 
volving the  connective- tissue  framework  of  the  lung.  The  lesion  is 
widely  and  often  irregularly  distributed,  usually  being  most  marked  in 
35 
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the  vicinity  of  tliu  sniall  brondu  from  wliieh  tlie  iiitlamomtion  spreadft, 
ond  in  the  most  superficial  lobules  of  the  lung. 

In  lobiir  pneumonia,  bronchitis,  when  present,  is  usually  superficial, 
the  walls  of  the  bronchi  being  very  slightly  or  not  at  all  affected;  the 
same  is  true  of  the  alveolar  septa.  The  principal  product  of  the  infiam- 
mation  is  fibrio  (Fig.  87),  which  fills  the  alveoli  and  the  terminal  bron- 
chi,  the  cells  being  relatively  few  and  chiefly  leucocytes.  The  process  is 
usually  eiharply  cireumscribed,  involving  an  entire  lobe  or  a  part  of  a  lobe. 
In  most  cases  it  clears  up  rapidly  and  cnmpletely,  there  being  but  little 
tcmlency  to  involve  the  framework  of  the  lung  in  a  chronic  process. 

While  in  typical  cases  the  two  forms  of  inflammation  are  quite  dis- 
tinct, there  are  seen  many  intermediate  forms  wliich  partake  of  the  char- 
acters of  both,  and  one  may  be  in  double  even  after  a  microscopical  ex- 
aminatioDj  into  which  group  to  place  a  case.    It  not  infrequently  happens 


\    :  ^ii' 

^lii»  M.^-JlrDnalio^iicuuionia,    '1  '  ur  i  ih  centre  one  entire  air  ve«to1e,  aad  at  it« 

piafiflt)  {Jiirtu  or  four  or  tivo  other  v^miclt^;  Lhov  ikre  filled  with  large  opitlidlal  cgIIa  having,| 
•iriKll  nu4;l«l    There  art;  wIpo  jujcn  leucooytes  with  inteosolj'  black  noolei  and  xuiirow  proto-f 

{»lwinj.  Bvtwettii  tho  eilU  ih  a  litiely  ^'^nmul&r  itmtenal,  which  b  the  cxudAticiQ  fluid  co«^« 
aC«d  daring  the  hardening  pnnje&j,  Thu  alveolar  nepta  are  aomewhut  infiltrated,— From 
Karg  add  BehmorL 

that  both  varieties  of  pneumonia  are  present  in  different  parts  of  the 
name  lung  or  in  both  lungt?  at  the  same  time.  These  mixed  forms  are 
Hipeeially  frequent  during  the  second  and  third  years;  hut  during  the 
ilr»t  year,  and  after  the  third,  the  types  are  usually  well  marked. 
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correspoiul  to  tlie  anatomical  varieties.  Jjobar  iineiinioiiia  h  regularly 
assm-iateti  with  tlie  ]>resi?iu'e  of  t!io  [)iieiiinoeixviis  (niic^roL'OLni8  laricuo- 
latus),  wliieh  16  frequently  found  pure.  In  broiicho-pneiirjiouia  no  single 
^foxjn  is  regularly  present.  In  the  primary  cases  the  pneunioeoceus  is  most 
frequently  found,  and  in  many  eases  it  is  alone.  In  the  sec  ondary  cases 
there  is  almost  always  luixed  infecticm.  In  measles  and  diphtheria  the 
streptococcus  is  usually  present,  such  cases  being  generally  of  a  very 
severe  type.  In  otht^r  secondary  eases  tliere  is  fomnd  the  staphylocoeeu.««, 
and  sometimes  Friedliinders  bacillus.  Each  of  these  varieties  of  bacteria 
may  be  found  alone,  \m\  they  are  oflen  ass*»ciated,  aotl  with  auy  of  them 
may  In*  found  the  pnenmococeus.  or  other  s|>ei'ine  germs,  most  fre(|uently 
the  bacillus  of  influenza,  diphtheria,  or  tuberculosis. 

Why  the  wime  cause — the  pneumoeoecus — in  one  case  produces  bron- 
cho-pneumonia and  in  another  lobar  pneumonia,  is  in  part  owing  to 
the  ditrerence  in  t!ie  structure  of  the  lung  at  tbi^  different  ages— tliat 
of  infancy  being  more  bronchial,  ami  that  of  older  children  more  veh- 
icular. Another  reason  is  to  be  found  in  the  constitution  of  the  pa- 
tient; in  the  very  young  and  in  feeble  and  delicate  children,  the  pro- 
cess tends  to  hecouie  diffuse  and  the  prfnluets  are  chiefly  cellular ;  in 
those  who  arc  older  and  more  vigorous  it  is  likely  to  be  circumscribed, 
with  fibrin  as  its  chief  product ;  in  the  intermediate  ages  and  interme- 
diate conditions  the  types  are  often  mingled. 

Etiologically  as  well  as  clinieally,  lobar  pneumooia  is  a  single  disease, 
usually  running  a  regular  self-limited  course.  Broneho-pneumonia,  on 
the  other  hand,  includes  a  nuiul>er  of  <[uitc  distinct  diseases,  which  are 
not  only  etiologically  but  clinically  dilTercnt.  S o tuj^t i mes  jylig n  it  is  d ue 
to  the  pneuniocoMnis  itjias  more  featurci?  in  eoimnon  with  lobar  pneu- 
nionia  than  with  cases  of  brunch o-pneumoni a  due  to  another  kind  of 
infection,  such  as  the  streptococcus. 

The  immediate  source  of  infection  of  the  lungs  is  the  mouth,  the 
nose,  or  the  i)harynx.  All  the  forms  of  bacteria  found  in  pneumonia  are 
found  in  these  cavities,  some  of  them  constantly,  others  only  at  certain 
times,  especially  during  an  attack  of  any  of  the  acute  infectious  diseases, 
ft^hat  part  direct  contagion  plays  in  the  spread  of  pneumonia  can  not  be 
settled  withont  fuller  data  than  at  present  exist.  There  seems  to  be  no 
doubt,  from  clinical  observations  alone,  that  the  secondar}'  forms,  espe- 
cially those  complicating  measles  and  dipldheria,  are  sometimes  com- 
municated in  this  way.  This  is  probably  not  often  true  of  primary  eases 
except  in  hospitals  for  infants  wfiere  the  rafud  devclopuient  of  case  after 
case  in  the  same  ward  can  not  be  well  ex|ilaiiH'd  on  any  other  hypothesis. 

The  different  forms  of  pneumonia  which  will  \w  (considered  are:  (1) 
Acutt*  broncho-juieumonia.  (?)  Acute  fibrinous  pneumonia.  (3)  Acute 
pleuro-pneumonia.  (4)  Hypostatic  pneumonia,  (5)  Chronic  broneho- 
pneumonia. 
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Tuberciiloiis  broncho- pneumonia  will  be  disciissed  in  tbe  chapter  de- 
voted U}  Tuberculosis, 


ACUTE  BRONCHO-PNEUMONIA. 

Synonyms :  Catftrrhai  pneumonia,  lobular  pneumonift,  capillary  bronchitis* 

This  ia  essentially  the  pneumonia  of  infancy.  Under  two  years,  the 
grent  majority  of  the  cases  of  primary  pneumonia  are  of  tliis  variety^  and 
throughout  childhood  nearly  all  the  cases  of  secondary  pneumonia.  The 
term  broncho-pneumonia  describes  a  lesion  rather  than  a  disease,  several 
quite  distinct  forms  of  infection  being  inelnded  under  this  head.  Its  mor- 
tality is  high,  because  of  the  tender  age  of  the  patients  in  which  the  pri- 
mary cases  occur,  and  also  because  when  secondary  it  complicates  the 
moat  severe  forms  of  the  acute  infectious  diseases  of  children, 

Etiolo^. — Affe. — The  426  cases  of  broncho-pneumonia  of  which  I 
have  notes  occurred  as  follows : 

During  the  first  year. , 224  cases^  or  53  per  cent. 

'*    swoutl  year 142     "       **  33  **      '* 

'^    thini        » 40     "       "   11   "      " 

♦*        •*    fourth      "   .., 10     *'      '*     3  '* 

"    fifth         "    * 4     "      *•     1   "      " 

426  100 

After  four  years  broncho- pneumonia  is  very  infrequent  as  a  primary 
diseascH,  although  it  ia  seen  throughout  childhood  as  a  complication  of  the 
infectious  diseases. 

Sex. — In  the  primary  cases  males  are  more  frequently  affected  than 
females,  the  proportion  being  five  to  four.  In  the  secondary  caaes  the 
sexes  are  about  equally  affected. 

Seuson, — Of  the  cases  referred  to,  38  per  cent  occurred  during  the  win- 
ter months,  31  per  cent  during  the  spring,  13  per  cent  during  the  sum- 
mer, and  18  per  cent  during  the  nutumn.  While,  therefore,  nearly  70  per 
cent  of  the  cases  occurred  in  the  cold  mouths,  broncho-pneumonia  is  seen 
throughout  the  year. 

PrevioHS  ro//r/// !>>;/.— Broncho-pneumonia  affect-s  all  classes,  but  is 
most  frequent  in  children  having  poor  hygienic  surroundings,  especially 
in  inmates  of  institutions,  and  in  those  previously  debilitated  by  constitu- 
tional or  local  disease.  In  240  consecutive  cases  of  primary  pneumonia, 
IIU  were  in  good  condition  prior  to  the  attack,  and  12G  were  delicate, 
rachitic,  or  syphilitic. 

Previoiui  diaease. — The  following  table  gives  a  good  idea  of  the  condi- 
tions with  which  acute  broncho-pneumonia  is  most  frequently  seen;  443 
were  classed  aa  follows : 
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Priinary  * 164 

Secondary  to  broiiohitb  of  the  liirge  tubes 41 

Coraplieating  mL'asles 69 

pertiisiiis. .....*....  M 

"            diphtheria*.... ,...  47 

"             acuti*  ilco-coiitis. 19 

**            Bcarlet  fever 7 

^            influenza. * 6 

"            Taricelift. ..,.. 2 

**            erysipelas S 

443 

A  large  nuraber  of  the  patients  had  previously  suffered  from  one  or 
more  attacks  of  bronchitis,  and  fifteen  previously  hud  broncho-pneumonia. 

As  an  exciting  cause,  exposure  to  cold  must  still  be  chissed  among  the 
potent  factors  of  primarv  pneumonia. 

Bacteriology .^Mueh  liglit  has  already  been  thrown  upon  brondio- 
pneumonia  by  bacteriology,  but  many  point,*?  ^lili  remain  to  be  i«iettled. 

Jn  1892  Netter  published  a  report  upon  42  case^.  He  did  not  sepa- 
rute  the  jiriniary  iind  set'ondiiry  cases.  Of  2b  cases  in  which  but  one 
form  of  bacteria  was  found,  the  pneu  mo  coccus  was  present  in  10,  the 
streptoeoecus  in  8,  the  staphylococeuft  in  5,  and  P^riedliinder's  bacillus  in 
2.  lu  the  17  eases  of  mixed  infeetiou.  the  streptoeoceus  was  prcseut  in 
lt5,  the  ])neumr)cocciis  iu  9,  the  staphylocowus  iu  8,  and  Friedlii rider's 
bacillus  in  4. 

In  IS\)7  Tciirce  (Boston)  published  a  report  upon  82  eases  of  bnm- 
cho-pneumonia  eomplicating  various  infectious  diseases;  62  were  asso- 
ciated with  diphtheria  alone;  9  with  diphtheria  and  scarlet  fever;  2 
with  diphtheria  and  measles;  0  with  scarlet  fever  alone.  In  the  73 
diphtheria  cases  the  Klebs-Loctller  bacillus  was  present  in  G3,  and  in  17 
it  occurred  alone.  The  streptoeoccus  was  present  in  38  cases,  27  of  these 
being  in  diphtheria  uncomplicated  by  scarlet  fever  or  measles,  and 
in  7  of  these  it  was  the  only  organism  found.  The  staphylococcus 
aureus  was  present  in  2fj  cases,  but  never  alone.  It  is  surprising  that 
the  pneumoeoecus  was  present  in  but  8  cases,  5  of  these  bc*ing  scarlet 
fever. 

Dr.  ^lartha  Wollstein  has  studied  hacteriologieally  one  hundred  eases 
of  broncho-pneumonia.  Most  of  these  were  under  my  personal  observa- 
tion in  the  ward^  of  the  Babies'  Hospital.  Her  results  have  l>een  pub- 
lisheii  in  the  Journal  of  Experimental  Medicine,  vol.  vi,  1904.  All  of 
these  children  wore  under  three  years  old ;  in  33  the  pneumonia  was  pri- 
mary and  in  67  se€ondar}\  Of  the  latter,  25  complicated  tuI)erculo.sis, 
19  marasmus,  5  diphtheria,  3  measles,  3  malaria,  4  si^pticamiia,  2  pyaemia, 
2  meningitis,  3  intestinal  disease,  1  abscess  of  the  brain, 

*  It  is  probable  ttxnt  a  number  ol  cases  complicating  influenza  were  included 
among  these  primary  cases. , 
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The  ptieumococcus  was  present  in  67 — pnmary,  24 ;  secondary,  43 — fth>ne  in  31 

*'   9treptL»C'oecus  **        " 

"  stapbyloc<x!uus  aureus  "  " 
**  staphylococcus  albus  "  ** 
*'    bacillus  pyocyimeus  **        ** 

**   bad  Una  Jiphlberi«^  **        " 

•^  (>aeilhus  lactis  aerogenes  '*  ** 
''  bacillus  cull  ccjuununis  "  " 
"    p  rote  us  vulgaris  **        •* 

"  sacchyromyces  albicans    "        " 

The  absence  of  (ho  iMioilhis  of  Pfoilfer  is  partly  i^xplained  by  the  fact 
that  easeB  of  inllueoza  were  rarely  seen  at  tliat  time  in  the  haspitaU 

Our  present  knowledge  of  the  bacteriology  of  broneho-pneumonia 
may  be  summarized  as  follows:  In  the  ]>rimary  caj^es  the  pneumoeoeciis 
is  nearly  always  present,  and  in  a  large  proportion  of  the  cases  it  occnrs 
alone.  In  cases  of  mixed  infection  it  is  most  frequently  associated  with 
the  streptococcus,  and  next  to  this  the  s  tup  by  loco  ecus  pyogenes  aureus. 
In  the  secondary  cases  a  large  variety  of  bacteria  may  be  concerned. 
In  the  pneumonia  of  diphtheria  and  influenza  it  would  appear  frora 
present  knowledge  that  only  the  specific  organisms  of  these  diseases  are 
necessary.  In  most  eases  of  secondary  pneumonia  an  important  part  is 
played  by  the  streptococcus  pyogenes,  particularly  when  it  conipUcates 
the  acute  infectious  diseases.  In  many  cases  it  is  found  with  the  staphy- 
lococcus aureus.  The  pnoumoeoeeus  may  be  associated  with  any  of  these 
bacteria  or  with  almost  any  combination  of  them.  All  other  forms  of 
infection  are  relatively  infrequent.  The  secondary  cases  are  usually  due 
to  a  mixed  infection.  The  association  of  the  pneumococcus  in  18  of  25 
tubereulous  cases  studied  by  Dr.  Wollstein  is  of  interest,  as  it  exphiins 
the  clinical  fact  that  in  cases  of  tuberculous  broncho-pneumonia  the 
symptoms  are  often  indistinguishable  from  the  simple  form. 

We  have  not  yet  siitlieient  data  definitely  to  connect  the  different 
forms  of  infection  eitlier  with  any  set  of  lesions  or  with  any  group  of 
clinical  symptoms.  The  cases  due  to  streptococcus  infection  are  usually 
the  worst  forms,  and  are  apt  to  show  widely  disseminated  lesions.  The 
cases  in  which  tire  onset  and  clinical  history  resemble  lobar  pneumonia, 
and  where  there  are  found  extensive  areas  of  consolidation,  and  often 
excessive  pleurisy,  are  usually  due  to  the  pncunu»coccus. 

Lesions. — The  term  broneho-|»neumonia  is  now  generally  adopted  as 
a  generic  one,  and  it  is  to  bo  preferred  either  to  lobular  or  catarrhal  pneu- 
monia, as  it  gives  prominence  to  the  bronchial  element  in  the  inflam- 
mation. The  process  may  begin  in  the  larger  tubes  and  gradually  extend 
to  those  of  smaller  calibre,  finally  involving  the  pulmonary  lobules  in 
which  these  tubes  terminate ;  or  it  may  extend  to  the  air  vesicles  which 
surround  the  tube  in  its  course  through  the  lung,  so  that  in  w^hatever 
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direction  the  lung  ig  cnt,  there  are  seen  surrounding  the  saiall  bronchi,  zones 
of  pneumonia  {Fig,  88),  In  other  casein  the  process  seems  to  begin  almost 
at  the  same  time  in  tlie  small  bronchi  and  the  air  vesicles,  as  both  are  found 
involved,  even  when  death  occurs  within  a  few  hours  of  the  first  symptoms. 
There  are,  however,  cases  in  whkdi  the  parts  of  the  lung  affected  hear 
no  relation  to  the  bronchi — where  there  are  found  siinplj  smaller  or  larger 


PiA.  R8.— Broncho-pneamonift,  with  thiekejiinj?  of  a  small  brortchuH.  In  the  eentrt?  of  the  pic- 
ture t«  Hfren  a SMiiill  bnmrhuM^  fl,  which  is  t'ljt  si^^rllev^hut  f ihliiiurll v,  ho  ihmt  (he  di'trrn'  if)  whirh 
ii»  wall.O,  iH  thiekeiietl  ia  wull  shotiii.  It  Is  nurthiH^  tilltMl  witli  i>ii'*,  ith  mucous  membrane 
in  nearlv  ik'«tmyed,  aiiti  itj*  walk*  ^nsmtly  thicKeiiwl  froto  iiitilinitioii  with  loiicocytcs.  Thin 
inftltrut'iini  extciitla  to  the  luoir  tiMaik*  in  lUv  neiji^hWiiirh^>o*l ;  it  fornii*  a  |K?r'i-l»rotichiticxon« 
of  pni^unionhL  Elswwhere  in  the  picture  the  lunjf  tiKf<iue,  A,  iw  imiLtirully  normal,  I>  is  « 
»mM.\\  bUnxl-ve.H{ieL  K  ih  unother smal ler  bronch us.  Th rouA;h**iit  thf  1  uiii,'  evtry w hi-re  woom- 
ptuiyinif  the  HinnU  brotiL'hi  8iiuiliir  chiin^e«  wore  Bcvn^  lu  ndililion  to  which  tJtero  wore  pnsaeiit 
wimo  \&rge  nrcaa  of  eonsoUdaticni-  The  disease  was  of  four  *Dd  a  half  wt*ck»*  dumlion;  the 
child,  five  months  old. 


areas  of  pneumonia  irregularly  scattered  through  the  lung,  usually  near 
the  surface  (Plate  XI).  From  lite  distribution  of  the  lesions  such  cases 
might  liettcr  l»o  termed  lolnilar  than  hroncho-|mou!nniiia. 

Much  has  been  said  in  the  past  ah* hi!  pulmonary  colhipse  from  ob- 


ri.ATr:  xi. 
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Priraary  pneumonia  in  a  child  two  years  old,  showiriij  the  irre^ar  distribution  of 
the  hi'imlizhtion  and  il.'i  iiie<»mplfte  chanteler.  A  is  lii*'  pleura  somewhat  thiflcetied  ; 
B»  lung  tissue  whicli  is  pnictically  noriual  :  C  C  are  hepiitizeil  are^is.  s^attertd  ih rough 
which  are  groups  of  air  vesicles  still  coriLaining  air,    (Sli^jhlty  uia^iifltii) 


634 


DISK  ASKS  OP  THE  EESPIBATORY  SYBTEM. 


direction  the  lung  is  cut,  there  are  seen  surround iog  the  small  bronchi,  zones 
of  pneumonia  (Fig.  88).  In  other  cases  the  process  seoms  to  begin  almost 
at  the  same  lime  in  the  small  bronchi  and  the  air  vesick's^  as  both  are  found 
involved,  even  when  death  occurs  within  a  lew  hours  of  the  first  symptoms* 
There  are,  however,  cases  in  which  the  parts  of  the  king  affected  bear 
no  relation  to  tfie  bronchi — where  there  nre  fi*und  fiiniply  smaller  or  larger 


Pfo.  88.— Broncho-pncomonift,  with  thickening  of  a  Baiall  bronchuH.  In  the  eentrc  of  the  pic- 
ture la  «ctin  n  nmiiU  bronchus,  B,  which  ia  cut  swrniewhut  nhliqnelv,  ho  ihatthc  tiLTfrof  to  which 
ito  wiiU,  C,  i«  thit'ki'nfil  \s  well  ?*howii.  It  i»  hurtiallv  rtllcd  witli  pa**,  ttn  iiiM('on(«  iDiJithrMic 
i«i  nearly  di'Htr'>y<>i,  and  it*  waU.*  j^rLutly  tliiiKeneJ  Imiii  ifitrllnili^m  with  li'iK'*K*ytc«.  Thi» 
infllinnilon  exunds  to  the  hiri>r  tL-^ii*-  in  tlu'  miiijhfujurhtM^xl ;  it  formi*  a  TH!ri-bronehilie ioim> 
of  pric union itk  El-Ht-whero  in  thi?  piotimi  the  lung  tis.sue,  A,  iw  pnH.'tivally  noniiuL  D  is  a 
I4inal1  blo<xUvcj8.H«h  K  in anothersinaner  bronchn*.  Throuirhout  thi-  lun^fevcrywhi^ru  arcoin- 
panyiti}?  theMmaU  bronchi  aimihir  changes  were  i*ccn,  in  addition  to  whk-h  tliffp  wcr^  pn*tM>nl 
fiom«  largft  are»  of  oon*43ridntion.  The  dbeast  was  of  four  and  u  half  weeks'  duration;  Uio 
ehild,  flvo  moDtlift  old. 


arefli;  of  pneumonia  irregTilarly  scattered  throngrh  the  lung,  usunlly  near 
the  surfat'c  (Phtte  XI).  From  the  distribution  of  the  lasions  such  cas^ 
might  betlcr  be  tcrincd  lohular  than  broncho-pneuuionia. 

Much  hm  been  said  in  the  patiit  al>out  pulmonary  collapse  from  ob- 
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Primary  |jiieiimonii4  in  »  ekild  two  veArs  t>l*l,  sh«>wing  the  irreg^ulnr  flistribiition  of 
fhe  Jicpatizfttwn  mitl  Ha  iniM>mpMe  chttnu-'ter.  A  is  llio  pleum  somewhat  thk'ketiwl; 
B,  Itm^c  tissue  which  is  pniLlk'nlly  riortiiMl ;  C  C  art*  hcimtizi^il  arciLS.  s<'Htu*red  through 
which  are  groups  of  liir  vcsirje;*  AiU  eotiUuiiing  uir.     (Slightly  mu^^nificd.) 
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j^trui  iirin  of  llie  f^TDllll  broticlli,  Hj*  II  ronrmnm  5UUfii?Uoiil  to  this  forSl  of 

ptilriiiiniiry  inlljinimtititin.  8u  for  n^  my  i>wn  ntMerralioiis  |Ea«  thf*n*  hai 
bt?eii  mJcluct^fl  but  little  rriik'nw  that  thU  is  tlip  mK  ^'t  inikcd,  Ihat  II 
ofti'n  ocinir^.  Even  in  autopsies  made  ?ery  early  in  the  dim^ans  Uut  little 
rcjllap^e  was  foimtUniost  of  the  case*  flap]>orting  the  view  of  De1aSeM,that 
when  the  riii^eat^e  extends  frinn  the  hronehi  to  tht*  air  celU  it  invidvc*  tltnti 
surrounding  the  tube  quite  aii  regularly  m  tlio^e  to  which  the  tube  Ieada« 

The  following  obtenrationf  are  made  from  a  study  of  170  autop«m  of 
which  I  hnve  reconU,  mtero0CO|iical  ozaminationfl  hanng  bftto  mado  In 
about  one  tbird  of  the  nnmber* 

Seai  o/Mf  dis$as§,'^lu  8d  per  oeni  of  the  aulofiriet  eiltiiiifa  disMit 
was  found  in  both  liingiu  Tbe  parti  most  affoctfd  wvrt  tbe  loww  lobti 
poit^riurly;  next  to  thiji  tha  po^artor  part  of  both  Iha  upper  and  lovir 
lobos.  The  Wft  lower  lobo  was  more  axtanaifely  dbeawd  than  the  right 
in  orar  two  Uiinli  of  tho  caaei.  Ouly  a  single  lobe  wai  intotfed  In  bat  9 
per  cant  of  the  caiee*  It  10  not  common  for  the  diicMe  to  bo  litiialad  in 
the  anterior  portion  of  the  lung  only,  but  when  thii  ocouri  Iba  righl 
apex  Li  the  most  frequent  eeat 

Juit  as  Ihe  clinical  symptomi  of  broncho^pnaniiMmia  follow  no  ngnlar 
type,  #0  the  pathological  prooeM  doee  nut  paM  through  a  rrgular  order  of 
oliangee  such  at  are  item  in  lobar  pneumonia*  Tbet^  are  a  oartatn  nomber 
of  eaaee  which  appear  to  follow  tolafaUy  wall-dalnad  iiagai  of  mngm* 
tioD,  red  bepalittUoOt  gJ^J  htpatislion,  and  meolation ;  but  the  dia- 
eeae  may  be  arretted  at  any  of  the  alagee  and  the  oaee  recsoter,  or  death 
may  occur  at  any  lOago  and  Ibere  may  be  found  at  auiopey  different  per* 
ticma  of  the  lung  reproeenting  aU  the  itagee  taanlioMd.  In  oonddaruigt 
fherefore,  the  leeioui  of  bfonebo-pneftaionia,  il  m&mm  beet  to  deeeiiba  Iha 
oondition  in  which  Ibo  lung*  are  found  at  the  rarioui  pertodt  when  death 
ti  likely  to  ooGur,  ratlier  than  In  attempt  to  deeeribe  the  diffaiant  etagit  of 
the  iltJHrauie,  m  in  lobar  pneQmonfai. 

1.  nf  aeut0  €0mgmii9$/orm  {acmh  iW  jHt^aiiieaia).— Thie  k  the  oofr» 
ditiun  in  which  the  lung  ia  Uioally  found  if  death  oeenni  during  Iha  Cnt 
two  or  thf«e  daya  of  thu  dJaeaae,  In  thi*  caiei  eeiPifw  enough  to  mam 
deatJt  in  the  fint  twifuty-four  bonn,  f enr  little  csan  be  fiwn  liy  ihe  naked 
aye  except  ecute  i?ongaetJoii*  The  tBm'li  uf  the  ideora  ans  diilacided, 
and  there  may  be  tmall  eaperfleial  bviaurrhimea  Both  lower  lobee  are 
uaoally  lieary  and  dark-colonrad*  Tbare  ie  to  the  naked  eye  no  comolida- 
tion.  Ail,  or  nearly  aU*  the  lung  can  be  inflalad.  On  eectioii,  ihcia  ia 
found  intenae  coageitioo  with  eome  eBdana.  Whan  the  ptoeeei  hae  baled  a 
Utile  hinger  the  affeetad  aroai  are  more  iharply  daflnad.  Theaai  oeaally  the 
poatarior  portionji  of  both  lungi,  are  of  a  brawntih-nd  colour,  and  appeal 
parlially  hapatiaed,  although  with  a  little  forco  they  may  In  meal  caeai  ba 
iaflitod.  Aflar  eei^tioo,  p<ti  and  mueoa  flow  from  the  dii idtd  brandtit 
and  fhm  whota  lung  may  be  moia  ut^  bn  ooagpeled  or  ladafnatoua. 


FlOtSt. — Acute  bronc'ho-jmt'UiTKsnlH  with  iutra-a 
pl^Ufc  iHshow  n  a  Hinall  vein,  wliich»  iwj  well 
cellB,  III  ittlior  rt'Kppets  tlic  luni;  shown  i»  I 
datod  ivR-ji.  rjiiW  fit\ot>n  tiiojitfis*  old  i  puei 
Accrbatioii  rurty-tnglit  h^iun*  before  ckath,  tti 
were  Moaltertd  tlirou^L  tlie  lumg  ui<wt  urtcet 


marked  evidences  of  inflammation  of 
cases,  the  microscope  shows  great  dia 
of  the  affected  area,  and  small  or  h 
neath  the  pleura,  into  the  alveoli  (1 
lung.  In  some  cases  these  ha*morr 
of  the  lesion.  The  air  vesicles  are  pi 
with  red  blood-cells,  swollen  and  de 
leucocytes  (Fig.  8G).  The  red  blooi 
tion  may  be  diffuse,  involving  nearly 
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sighbotirhocKl  of  the  ^mall  bronchi   The  mucoti«  membftnt  of  tbt  Urge 
[id  iinall  bmnchi  U  the  »eai  ot  ottarrhal  iiiflamiimtum,  ami  iht  walU 
of  th(*  latter  an'  infiltmt<H]  with  mumi  ci*11j». 

WK<*u  thit  |»n>ct«9i#  hiui  IahIihI  from  twenty^our  to  fortj-cighl  btittn 
all  the  chaDt^i  dc«crtlMrd  arv  more  marked^  but  the  red  niloiir  of  the  in- 
flainxnat*  I  hll  {ler^if^t^.    Such  n^seA  f^vc*  dortng  lifn  ooly  Umi 

atgnaofr*  d  |irt«ni4utiH. 

2.  I^ke  mcHhd,  rtd  and  tjra^  fm^umunm, — Tbla  U  the  uniui]  a|ftjii«f* 
aoca  when  the  dii^eam;  ha^  !        '  '      '  mid  in  imit 

of  tlie  Oiiei  Aying  betweii  Thetv  mm 

ufiiuilljr  at  this  timo  qtiite  largo  art^aa  of  eonsoUdationp  aometiioea  affcd* 
;  marly  an  entire  lobo,  m  that  at  tlr^t  Right  the  cmte  may  rraemble  lohsr 
ESettmonia.  ThU  ia  sonictimeH  desicribed  aj  the  *•  p^eiido-lohar  "  form* 
The  extent  of  tbein^  an^ajt  de{iond«  larjfotv  u\nni  the  duration  of  tlie  dia^ 
ea^.     In  mo«t  ctuei  Uiere  ia  pleurii^y  over  the  conioUdated  iwrtiooft. 


^ 


tf 


.'»"?: 
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•ifilib    AilHtbovw^A  A  A^aiw 
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Thia  may  canae  the  liinff  to  adben  to  the  diMl  vail,  the  firmnj^aa  iif  Unf 
ailhffaiona  dependinK  upon   *     *  ''the  prooaaa.    '<''        rfac^  <if 

the  Inag  ia  oaiially  of  a  nH>  \  >  eolow ;  it  4  a  grmo* 


Flo.  t»L — Bnmcho- pneumonia.  Detiso  inflltra! 
under  u  low  power.  Thu  c-avity  nhowri  in  t 
brimclii,  which  \h  partUUy  flUtMl  with  pm 
chial  wall  iiud  the  {mlnionary  I'lBtMiv  in  thi 
leucocytes  that  almost  every  trm-i-  of  nonui 
diiMsase  of  four  weeks'  d»rRti<»n.     Extensivi 


lung  tissue  (Fig.  90).  Tlio  gray  ai 
vary  in  >^ize.  The  smallest  ones  lo 
The  hirger  ones  are  set^n  when*  the 
and  has  grsuliially  invaded  the  eoni 
parallel  with  the  hroiichi,  there  raa 
moniii  aking  their  course  (Fig.  88,  ( 
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|uite  freely  on  (ireiMiiire.    The  brcindiinl  v^  ^t  often  be  •e^n  to  tie 

lickcni!!!  even  by  tbe  nuked  eye,  Tbe  {lart^  uili  i  iixl  art*  tifiQjilly  tht*  po*- 
K^rior  portions  of  the  lower  lobes  of  onv  side,  the  renminder  of  the  loliet 
U*\u^  iH»n^e»tcHj  oraHleniiilouK,  while  in  front  the  tung  i»  empliyveiiiatfiui. 
Under  tlie  microseope  the  fimftller  bronchi  (Fig,  M)  Are  leeo  la  lie 
much  thickened  and  inliltnited  with  letieocjtefl.  llie  j^ray  areftn  §ur* 
'«)iindin)7  ilie  bronchi  are  made  up  of  fn^n[i^  of  air  vi*iiit*k*4,  wliieh  are 
Bcked  with  leucocytes  (Fig.  Ul).  Fibrin  is  »ometiiiiejft  »een  in  §BiiiU 
nruouut,  abo  red  blood-eelU  and  de!U|uamatiNl  efiitJielial  cidU,  tmt  the 
li'Ui'  ic,    Surr  lu  deniiely  inflllrttted  aiw 

j^rouj  vihirban  --»tod,  ar  whieh  fh<»w  ohIt 

the  earlier  iitages  of  tlie  inflammatory  proce^p, 

3.  Or  '     f  ffrumchO'pn*  i      • 

aeen  in  |  uerr  Iwre  U  - 

unually  for  from  titree  to  sti  wetekn.  The  plmriitc  aiti 
|eneral  and  firmer.  The  amount  of  Itinif  mvolvrd  nuty  ^v  ..  r^  i^fui, 
ifei*n  nearly  thi*  whole  of  Ixdh  lunp*  j>oi«teri«iriy.  The  afr«x*ti'<l  lunir  ap- 
fH-ant  iH>mplelely  txmi'olidatHl  ami  i^li|rtttly  enlar|re<l.  On  wx^tion,  it  ia 
of  a  ni'arly  uniform  iiray  e^ilour,  i^ometimrK  of  a  yellowt»h«frniy.  Oti 
preiiiiurt%  pus  exude*  fr«im  the  ^iiialler  and  Larger  brondtL  The  brcin* 
lial  walU  are  markedly  ^  nd  in  »ome  |daee»  then*  may  be  a 

Ihght  dilatattoR  of  the  eiL  ...  .  .ii.  The  pari  of  the  lun^  not  con* 
^lidatt^  may  be  almoiFt  whiti^,  orijig  to  veairtilar  emphy»ensa.  In  M»i»e 
ia«i  there  ia  at-  titial  emphyaema.    Small  cavities  contaioim 

pna  may  be  foun  -  lung.    The  broodiial  glandi  are  fre<|uentlT 

fWoUeji  to  tlie  aize  of  a  large  b«an^  and  are  of  a  reddbh-gray  cxiloar. 

The  microaeope  sbowrs  that  the  air  fniclei  of  the  conaolidated  p>r- 
tiona  an*  dintetided  diiefly  with  leticoeyteiy  bat  there  aie  alao  epithelial 
and  coDncctive-tiaaue  cella.    The  altreohir  #epia  may  be  fo  mitrti  thick- 

L«ned  a«  t      -  -      * ^'  the  aheolar  apacea  (Fig.  9Z),    Complete  rcao- 

ition  i^ 
Termtnattona.     iNiith  nay  ocvur  at  any  ttagv,  or  the  patholofioal 

^,r rjinv  w  rtf^  >r.  J  Hi  njiy  atiige  and  the  caae  go  on  to  recoTery. 

\:  n  may  t.  tefon*  any  conaolMation  ferogniBable  by  phyv- 

ivAi  ^-k^n*  lia«  iM^  V  b  camii  it  i«  usually  rapid  and  complete. 

If  tlieir  ha#  bei*n  . .:    n,  nwdution  may  lake  plaw  after  two  or 

thrve  weeki  ami  be  nimpli*te»  nr  it  may  be  delayed  for  five  or  Mix  weeka 
and  fftill  b*  ciimpkKe.    In  mar  '  iMMn  whkli  it  b  die* 

tayeiU  ff!«dution  b  only  partial  ^j»*i**  or  recuninf  at- 

taeJEB.    After  the  lliaii  or  after  aefferal  attadca,  there  may  develop  a 
tieaiDOiiJa ;  or  aiaiple  pneomnr  '     followed 

^\-  li  naaea  aa  theie  are  t«t  \m  cu-  i^^ntabed 

from  the  murii  more  fn*<i)Qrnt  «inea  in  wfaidi  the  liff«iiiciM>*pcieiiBioiila  ia 
tuberenloiia  from  Ibe  outaet 
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Afliociated  LesiDiis  of  the  Lungs.— 

over  every  largt^  uresi  of  oaiisolidatic 
days'  duration;  while  in  most  of  thot 
days  the  i>lBuni  is  normal  or  only  coB 
severity,  from  a  slight  gmy  film  of  til 
to  a  yellowish-greea  exudation  one 
amount  of  serum — one  or  two  oimcel 
moni  but  a  large  serous  elusion  is  ve 


Fw.  M. — Feriiateut  bmnelio  pnouTiuinb;  hitfb 
thiokeniiiK  of  tho  alvt'oliir  *4<>|>tfl,  cncroacnii 
are  dt^riHtly  niiekt'd  with  leiiooeyttrrt,  A  »ij 
the  artoekiil  \mvj^,    (Fur  hijitnry'untl  teii4>fli 

excessive  inflammation  of  the  pleun 
head  of  Pleuro- Pneumonia.  Empyj 
acute  inflammation  of  the  lung  and 
frequent  than  in  lobar  pneumonia. 

Bronchial glamU^ — In  all  there 
red ;  the  usual  size  is  that  of  a  pea  o 
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the  usual  rhaiififN  n{  i\r\\U*  liyiMTphisui.  In  pri^triK'trd  rost'ft,  aiui  aftor 
n'|»(*attMl  allat'ks,  th«'y  may  In*  lwi»  i»r  thrt'O  tiini'.s  lln-  size  inciitunitil,  ami 
of  a  jrray  folnur.  It  is  ran*  that  tln*y  an*  lartri'  rimujrh  ti»  jjivi*  risi*  to 
syTiiptnins  iiij|»*>s  thfy  Imm-dtui*  tlio  s**at  «»f  tuUTruhnj*  *li']n^f,itjt- 

KmjJiffstnhf.  In  almost  all  casrs  a  cfrtain  amnnnt  nf  oniphyscnia  i^ 
pnsi-ut,  it  hriii;:  iimrr  markrtl  in  tho  ]»ri>tni<-t<'ti  i'as**s.  It  i«i  usually  vi'sir- 
ular,  iiiVitlvini;  th«>  ;rn*at«'r  part  nf  thr  up)HT  IhIm'S  in  front  antl  tht*  unt«*- 
rinr  mar^rin  of  tht»  lowrr  loins.  Orrasionally  iniir.»tilial  i-mplixM-ma  is 
M>(*n,  forming  fithtT  lar;;o  stria'  upon  thr  surface  of  tin*  liin^'.  or  hlrhs  of 
roiisitifrahlo  si/c  alon;;  tht*  anterior  luarL'iu.  This  may  iM-cur  i-vi*n  in 
rjisfs  uin'oniplii-att'«l  hy  prrtussis  or  larynp'al  sti-iiosis. 

(riiHf/n nf.-  <iaiiL'n»iious  an-aii  wrn*  fiMiihi  in  six  of  my  rasrs.  In  four 
of  thtsc  tlif  ])n«'um<itiia  w:L.-i  primary,  in  om*  it  followi-ij  liiphihi-ria,  and  in 
one  ih'o-rolitis.  It  oi-nirrc*!  in  scattiTfil  an-as  of  a  ::ra\i*h-i:ri'iii  rohair, 
varyin;:  from  one  fi»iirih  of  an  inch  to  two  inches  in  liiamrter. 

. J //.*o »*'x />r"M *'/////;/ are  hy  no  means  unrommtiii.  Thry  wrn*  nott»iI 
in  s«*ven  per  cent  of  my  auti»psies.  They  are  usually  mitiutr  ami  multiple, 
varyin;;  in  >ize  from  liue  sixth  to  one  half  iui-h  in  diameter.  Sumetimes 
a  portion  of  a  IoIm*  is  fairly  lioni'ycomU'd  with  minute  ah-ei-s.-is.  In  one 
ca.se  a  larp*  aliS4i->s  was  fnuini  iH-i'up\iui;  the  ^n-ater  i»arl  of  a  loU',  the 
.symjitoins  rcsi-mhliui:  ihos*-  of  rm]i\i*ma.  Ahsi-essrs  an-  usually  founil  in 
re^rioiis  where  thi-  iiitla minatory  j»nM'i'>s  luis  Ut-n  esperially  intense.  They 
nuiy  1m*  found  in  pp'lonp'd  ra.M-s,  in  those  of  unusual  M-\erity,  as  .«>hown 
by  excr-isively  hiirh  t«'m|HTatun*  and  rapjij  extension  of  liie  di<ras«»,  and 
in  \vv\'  ih'lii-atf  suhj«M'ts.  Tlie  microsi'ii|H'  .-hows  that  thi'*f  ah*i-rss4*s  usu- 
ally iN-iriii  as  an  :ii*cumulation  of  pus  in  the  small  hroiii-hi.  whose  walU 
U'Conir  siifti-iiid  ati'l  hnak  down  mi  at-<-ouiit  of  the  iii;in«it\  of  the  in- 
tl.ni.Tii.ii  :i.ii  Tiny  mi.i\  I'f  -uimtIIimI.  ^ut  .ir«-  iiM-r.-  i  ■•:ii!i:«::'\  ic.  the 
I'ri'i  ri'-r  >•;    t'l--   'un:::  !|m  \   ii'!i.i!!i   \i'li«'.i    im:-  ;ii.-!   -..•?.- l....kin- 

•  I'lW:  'iii'L'  l:--ii«.  S'liaM  :i!i*i  I  **!■'-  i  .t!i  Iio*  \f  r- •"..■-•  1  •  '  .r  -i  .il'\  ; 
t!i«-    .ir_'«   i''!'  -  L:l^•'  t'i»'  -\  ?i!f>»oiri*  and  -■ju-  "f  *r.  \*\*r\.i      '\"\  •  .   .  »■•■  •!  - 

t  n-^i'i  ■!  ■••■■  '•;".  •■!*!  \*  ln-pf.  Ill  •'•■\«T:il  in-T.itu  •-  lin-v  li.JXi*  \-*\\  -isi  n".*- 
f'.j!!'.  ■"  i  ■  .■■■•I  -"ti.  i'.-i'i::ii  MpiujU  il-.iL:!io*tii  ,iTi.i 

I  ■..    '....•■,    :j  ..r'ii  T   .irLMii-  w  :'l   '•••  i  ••n-'i!i-ri-«l  ini'li-r  I '♦•mii»'  •  .it!'iii-. 
SyinptX)xns.      lir-in  •'.••■}iiii'Imii«iiii.i    ■•  i-   v.**  i\if,.i!   •••■■n-..'       T' «■  ia*«-- 

•  il^!  •'■■"  .  .1.  I  .i*' .  !  \i  r\  MiarN'-«l;\ .  i'Ut  thi'\  ?ii:i\  !•••  ili\ '.d«-»l  Mil.i  a  fi'»i 
j.;  ,.,!-•,.,•   ....,:•.- 

I     h  ..f  ;.»*.*.    '•,;... — Till*  v.).\\   !h    «i^n  at  any  a::*'.  \*m\  i»» 

;j.,r.-  'I...  ..  ir    ri  \.iMij  'iir'.iii!-       It  }UA\  !m' iitii.r  pnmarx  **r  ii'larx. 

■"  lij  II"*  ■?:■■■•'  '■  ..n  '?i  .■  ''".r  f'iriii  ll*  »\*i::»t'i?ii-  an-  fi-u  ;(n<l  -.rrt-jMlar. 
.iT.  !  ?■•■•!-«  .i-i-  -  '••••!»  'iiirt'i  Mi:ir/t^l  Tir*-  •iiTrf  •l*ir;i!:'»n  •i-.i\  'h- ..nlv 
■«•■;»•      •  ■■  '  '•  ..•:!*       H;^'i  T.  '!i>r.iTiiri'.  i\Ti»iii-  iiro-Tr.i!  inii.  «  \.ili"-".  and 

iwi^n  I'M     and  l'"T     1*.,  u-uall\  n-ni;; -li-add\  untd  death  <Nvun*.     Tli*' 
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prostration  is  extronie  from  the  outsel 
the  suddenness  and  severity  of  the  at! 
ami  is  almost  always  seen  shortly  beft 
60  to  80  a  mimil^,  but  in  moat  caaef 
frequently  absent  Cerebral  sjmpton 
nes8  and  apatby,  soiuetimos  quite  prt 
eouvulsion^  just  before  death.  The  j 
fiive.  There  ia  often  nothing  abnori 
both  Inngs  behind  ;  sometimes  the  br 
the  other  much  exaggerated.  Ther^ 
change  in  the  percussion  note. 

The  suddenness  and  severity  of  t 
it  ia  liard  for  one  who  baa  not  observe* 
an  infant  to  die  in  twelve  hours  from 
in  per  feet  health,  and  bad  an  oppoJ 
pneumonia  by  a  mieroscopical  exauii 
can  not  bo  positively  made  during  lift 
passes  under  isorne  other  name.  It  is 
fever  or  measles  with  suppressed  enip 

If  the  ebildren  are  snillciently  Ft: 
lent  symptoms^  they  may  reciner  q{ 
lung  clearing  up  very  rapidly.  In  otl 
abate  in  a  d^iy  or  two,  to  be  followed 
monia^  whieb  runs  its  usual  course. 

The  symptoms  of  some  of  these  a 
intense  engorgement  of  the  !nng,  wd 
air  vesides,  interferes  with  its  funct 
dation.  In  other  cases  the  Byniptom* 
nary  condition  as  to  a  general  pnei 
came  under  my  notice  in  which  deat 
ness^  where  the  pneumococcns  was  it 
spleen,  heart's  blood,  and  both  lungs 

2 .  .4  en  I  e  d  isse  m  in  a  t  e  d  h  ra  n  ch  o  -j 
Although  the  symptoms  in  this  class 
chitiB,  I  have  never  failed  to  find  at  a 
Tbc*ge  are  not  very  common  cases.  ' 
tiuu  uf  the  njedium-Hized  and  small  b 
The  onset  is  acute,  with  fever,  very  i 
cough,  moderate  prostration,  and  in 

The  temperature  is  not  high,  nsiii 
often  continues  so  for  three  or  four  d 
is  full  and  strong.    The  respirations 
to  100  a  minute.    There  is  dyspncea  \ 
parts  of  the  chest  during  inspiratior 
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pfero,  and  nometlinefl  almott  inceeiaiit  The  prostrmtioo  ii  not  m  gmi 
iiin  tht?  ciuifii  i>ri*vioiitJf  deneribed,  and  thr  dcTplopmfmt  of  the  iTmfit(»nit 
if  mneh  hm  rmpid. 

Thart  «ro  ni  fir«t  iiibtimnt  uid  aftonrmrd  iiibcrggiiMl  mlrs  oTrr  llif 
eniiri)  chest,  with  which  ire  nsoallj  ntiogM  fsomerjgsf^jdUft.  Tbnw 
are  do  eYidenoee  at  oomdidation*  The  reapinitonf  murniar  ia  tffcrjwhcra 
f^eble^but  not  othcrwiiie  altered.  PercuMioa  g^eiberallj  gif«  eaaggetaled 
lyoitfiiciL  owing  to  tho  omphjrseinti  which  b  prvaent,  ihe  oole  beiof  aooi*- 
times  alinont  tympnnitict 

The  ffjtnptoms  may  ^radtially  incireaie  in  aetvfitjr  until  death  lakes 
place  by  the  third  or  fourth  day,  from  raqriratory  and  oardtae  faOam 
There  h  ufttially  marked  eyanoeta,  and  toward  the  end  rapidly  ineivaiiing 
proetration*  Juat  before  dealb  the  tempemtnrc  often  riaea  ntptdly  Ko  10€* 
or  107^  F.  At  the  aiitopay  there  are  found  trUanoea  et  bronehiUt  of  the 
lobea  of  all  sixett  A^d  minnt4*  mm%  of  pneitoiQitb  aboQl  tba  anaDar 
bconohl  The  Innga  are  genprall^r  in  a  atate  of  lijp«r*inllalioD,  nm  aeefuml 
of  which  they  do  not  collapee  on  openbg  the  cheat  There  may  be  in 
addition  extenei?e  oongeation  or  cndenia,  Ibt  dgftlopOiMit  of  wliieh  haa 
baen  the  immediate  ciaoee  of  deatk 

In  oaaM  which  do  not  proro  fatal  there  ia  nmtally  by  the  third  or  fourth 
day  great  improrcment  in  the  fenoral  aymplotna;  the  Anar  rilea  may  dii* 
appear,  and  tlie  coarae  onea  beeoma  mora  and  moia  promtnraL  By  the 
^d  of  a  weck^  tliere  may  be  complete  reootery.  Inatead  of  thti,  Ibara 
may  be  a  oonlinnaiioe  of  Ihe  cooaliltitkmal  ^mplODa,  aad  diaqipaaneBoa 
of  tha  Una  rilea  in  front  only,  wliila  beUiid  lliafa  iia  gnAmMj  added  to 
Ibem  the  ligni  of  conaolldation  in  one  of  the  lower  lobes  near  the  ipine. 
From  tbia  lime  the  oaae  may  prosrem  aa  one  of  ordinary  bfooobchpMii^ 


The  profnoaia  in  tbia  obm  of  oaaea  ia  t^  much  bel|er  than  in  tba 
OQUgaatife  variety,  recovery  haing  probable  iinleaa  tlia  patianta  are  wmy 
yoasg  or  rery  delicate  infanta. 

3.  Bronekfj-pnrumnma  af  ikf  fmmwmm  lppa.-*Whi!n  primarr,  thiA  uto* 
ally  baxina  auddcjily  with  eymiHcinii  qgLnnjike  Ihoae  af  lobar  pnrnmonia« 
Thii  wma  the  mode  of  onael  in  two  thirdi  itf  my  caaea.  In  onl?  ti*A  per 
iH»nt  waB  tite  poeamfmia  preeokd  by  bmochitiff  nf  tlie  lariei*  tabca,  la 
th^^Ke  the  fiympfiiim  iff  bfmdiJtia  may  alowly  {Vti^,  tt)^,  p.  h$t\  at  rapid* 
ty  (Fiie.  9.t)  menrr  into  thtiac  of  poenmiinia.  Whea  tht*  cuMft  b  eialdi^ 
it  i»  I!  freqa^^ly  hj  nmUtiag,  rat  jimla. 

.4ii2iii.  r*'  ra|iid  taapiratioB,  ooafh*  pr  m  and 

wimettmrt  cranoaiju   The  aymptoma  are  more  diatinrtly  imlmonai?  than 
U  frnrrally  th4*  ca««  in  lobar  paeamoaia. 

The  tempratnn*,  a»  a  nila.  it  Ttlrfi ;  ran^Ty  la  it  eooUaaeiialy  ao,  bat 
it  ia  of  a  reiiiiittf nt  typf ,    The  di>  m  often  antonnt  to  four  or 

Ita  digiaea.   The  tavar  aaaally  cf]>ntinu«*«  inim  omi  lo  ihiae  wai|n,  and 
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gradually  aabBides.  It  is  rare  for  it  I 
as  a  rule,  we  expect  a  high  tempera 
is  not  invariable.  Primary  cases  may 
minate  fatally^  although  the  temperal 
I  have  records  of  several  such  cases, 
seen  in  3^011  ng  and  delicate  infaiits  thi 
robust. 

The  respirations  are  frequent  and 
On  inspiration,  there  are  marked  recer 
chest,  and  the  silm  nasi  dilate  actively, 
lions  is  from  60  to  80  per  minute;  ver^ 
on  several  occasions  I  have  seen  it  even 
more  embarrassed  than  the  action  of  i 
a  more  frequent  cause  of  death  than  ca 
yapid— from  150  to  200  a  minute— and  ^ 
pulse  rate  is  of  much  less  importance  t 
and  strong,  hut  soon  it  becomes  soft,  co 

The  prostration  is  usually  moden 
steadily  increases  as  the  lung  becomes  1 
the  close  of  the  disease  there  may  be 
typhoid  condition. 

Cough  is  much  more  constant  than 
tressing;  sometimes  it  is  almost  ineess^ 
may  cause  vomiting  if  the  paroxysm  a 
no  expectoration-  Mucus  is  sometime 
even  the  pharynx,  to  be  swallowed  ag 
into  the  lung.  If  during  a  severe  pai 
hi8_  face  qr_invfiilfii  much  of  this  m^ 
cough  is  a  good  symptom  ;  supj^jnegsji 
symptom,  indicating  a  loss  of  the  reflex 
membrane  and  feeble  respiratory  muscl* 

Pain  in  the  chest  is  iiot  common,  an 

Cyanosis  is  present  at  some  time  ii 
occnr  at  the  onset,  or  at  any  time  durin 
usually  due  to  sudden  congestion  of  a 
involved.  Even  when  slight,  it  is  alw 
failure,  and  when  present  only  in  the  fi 
patient  must  be  carefully  watched  and  € 
cases  the  whole  body  may  be  of  a  dull  1 

Nervous  symptoms  at  the  onset  are 
monia.  ^cggvulsions  being  rare;  but  la 
pneumonia  wnich  complicates  pertusi 
usually  fatal.  Delirium  may  be  prese 
In  infants  this  shows  itself  by  exciteB 
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nune  or  mother.  Occaaionally  pAtienii  proi0Bt  tD>rkcd  eiribBi  ^J^]^Mi^ 
throughout  tho  diteafle.  In  one  of  my  omm  naarljr  ttwrj  lymploiii  of 
tobfiroulouii  menrngilia  was  pr€M»nt|  th«  autopiy  re?6iiUtig  oiiljr  aa  aztiwiM 
d«gr«fi  of  rrrrhml  jintrmta.  As  elsewhcrD  iit«t«d,  the  n^rrotit  i^iiiiiloiM 
depend  not  upon  thi*  locution  of  the  diieMe,  but  upon  it«  oitrot,  the 
intensity  of  the  infoetion,  and  npon  the  sosceptibilitj  of  the  patieal,  ciieh 
symptiiinrt  hviug  esjiecially  eommon  in  rac^tic  chiUlreo  and  in  thoae  sof* 
faring  from  [nvrtuasia. 

Oaatro-enteric  symptomt  are  frequent  in  infancy,  and  are  of  mneh 
importance.  Often  there  are  from  fottr  to  lii  itocda  a  da^t  of  a  gtmm 
oolonr,  oontaining  mneut  and  uodigeited  food.  Thwm  eymptooia  depend 
npon  the  feeble  digeetion  which  b  anociated  with  the  febrile  prnreM, 
and  are  often  f ?  r  feeding.     Thi«  may  lead  to  Totnitini^  which 

iaalio  due  to  iM  u  or  to  levere  paroxyama  of  oonghinf*    Vom* 

il^  and  diarrhim  add  much  to  the  dangin^  of  the  attack,  and  not  in- 
frequently, whim  the  i^ne  U  doubtful^  turn  the  noale  against  the  patient 
In  Kummer  this  complication  t«  more  frequent  and-  b  likely  to  be  raotw 
aefera  DisU^ntion  of  tlie  stomach  or  ititeattnea  fn>m  gas  may  be  the 
canae  of  severe  symptoma,  owing  to  Ibe  addisd  funfaaftaasoieol  of  rHSptn^ 
tion  produced  by  tiiiH  upward  preanm.  In  inlaola  il  Bay  had  la  atlaeka 
of  eyancMtiit,  aiul  even  _ 

The  urine  in  mo^  oaiei"ls  wnUyt  bigb^coloiiiwdt  a&d  loaded  with 
jUtes*  A  tfioe  of  albumin  ia  oCloii  preaeiit  wbeii  II10  tMipermtnre  it 
very  high ;  but  oaata,  renal  epitheJinm,  and  a  large  amount  of  albftmia 
are  rare. 

The  following  temperature  chart  (P^.  93>  k  a  good  eiample  of  a  ?ery 
frequent  course  of  primary  pneumonia  of  moderate  aeTerity  terminating 


lMIi»««« 


la  tyftel  liiailipsisBMti  iT  iIm  i 

ma  ^,  InU  ia»  fila  •»  Im^  b'W  I 
rikMlalMilitaaik 


fal  roooverr.  fn  caaea  of  I  his  type  the  oonatitntioiM^  aympiona  aiw  Bol 
grafe,  and  foUuw  tr-    '      *■  *»  t^  lemperatnrw  cnrea. 

Thn  m-it  chart  lilratei  a  mora  astaiw  but  not  ttftoonmon 

eaorw  of  the  diicaje  m  vhirb  ibe  fi*rer  is  prohmged*  Tbe  venal  dnrstioB 
of  eaHM  of  tbU  type  ia  betwnen  tlirae  and  four  variOb  Tbe  trrgphr  fluo- 
toalioiM  cif  tbe  lemperatam,  imndj  tooeUng  Iba  oofvial  Una,  aiw  eioaad* 
tefty  eharacUirislio  of  I 
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The  chart  shown  in  Fig.  95  is  tlmt  I 
attack  was  fairly  typical,  with  about 
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Fio.  »4,— Temperature  eurve  of  broncho- pDeuii 

History, — Femnle,  eiphteeo  montliii  old  ■  in  fnii 
local izedf  nnu  mlt'rt  <>ver  h^rt  l>iise;  on  firth  4tty  t«"i^ 
botli  sides  behind.  General  aymptoms  of  ruorlumtei 
mbont  tt  week  a*^«r  oewntion  of  fe%'er;  mlcia  peraiat* 

had  heguTi,  and  was  apparently  progrea 
return  of  the  fever,  accompanied  by  ii 
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Fia,  95. — Tbtnpemture  curve  of  relttpab 

///>for^.— Mnle^nirn^ti^fcn  inoiitlisoU;  delicjite. 
behind  ;  t  wf>  djiys  later  small  area  of  e^iiiHortdutlon  | 
eide»;  <.'i|?btefcntli  duy,»ignftof  t'on*iolidutioii  had  d| 
uion  of  fever  on  ninotciiuth  and  twentieth  diiys,  uofl 
by  new  ml c^^  but  uo  evidences  of  conttolidutiou  dm 
vale»oeni'«v 


attack  being  shorter  and  milder  than  ( 
ture  falls  to  normal  without  anj  signsj 
varying  from  two  or  three  days  to  a  we< 
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Fto.  06,— Temperature  curve  of 

History. — Mala,  six  months  old ;  markedly  rtLol 
mgjitrakH  throiifjfhout  tbt?  ebe^t,  iimrked  prontratii 
ofcSflSaolVdHtiori  in  upp^r  lobe  uf  k-ft  luojs  behind; 
Autoptif,—'Ho  pi  en  my ;  coDsolidatlon  at  left  w\iv^  I 
lobe;  oonflolid»tion  of  right  apex  posUjriorlyi  lowei 
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I  other  coQstittitioTuU  lytiiptoinA^  the  second  ftltack  fn*qiiMiiIjr  proti^g 

A  frequeiit  coarw  io  UUii  mmm  Is  thown  in  Pig.  9€.  Tbr  donitiaQ  of 
the  diieue,  inetend  of  beinf  flre  di^yn  tm  hi  thtJi  OMeii  It  afUni  only  thrm  or 
four*  The  teropenitiire  fti  HrKf  flmttiuhit  wi<li4v.  ih«»rt  rim  gnMiudly 
nntil  denib* 

DmnUiam  <^IA^/nier.— The  following  Qgui^igiTo  ib«  dnnUlon  of  the 
feter  in  tBl  cnaee.  The  niajontT  were  primmry ;  none  wwre  iec^nndarj  to 
diphtheria^  and  only  a  few  complicate  meaalea.  Of  the  169  caet«  thai 
were  faUl — 


efi^p«f  fiHii. 


Tlieri  dM  during  the  flnl  di  ^ajp,  .... 
••       '^    ht^wm^  ai#  ii««<ilh  and  i««titv*flm  cUj»  . . . 
**'''*"    iwontf  int  imd  sixtiflli  fbyp. . . , 

100  0  -      ** 

Of  78  caeee  which  reeofered*  the  dtinitlnvi  of  the  feter  wae*~ 

LaM  tban  ■»▼«!  dayi. IPApvrevat 

jtnm »fMi to ^11 ftty^f—  di^^ - , eee  •*    * 

Wimmvmmtf^m§iomkm^iBf9,.s».*.**^ ...««*    tl'l  **     ** 

IflO  0  -      *• 

Phytieal  9ifiii.— In  confidering  tboiifniol  hronehoimc^umonia,  it  ii 
better  to  connect  them  with  the  diffetwnl  eendilioiii  in  the  lung  than  lo 
fiimp  them  in  ftagve,  ae  in  lobar  pnenmooia. 

(«)  WM0mi  e»Miflidmiwm,—U  mn  not  too  ofira  be  iwpealsd  tlml 
bioiiehiKpfsettmonia  may  esiei  »^^frffnt  IJglif  flf  iiilli>f*^*ft**f*1t  at  any  period 
during  the  conrve  of  the  dieeaae.  Wheo  the  atladi  ie  primary^  the  ear* 
Ueil  eigne  are  doe  to  congeitioa  of  the  tang,  aMocialei]  with  hiwielitlii 
of  the  ism  tnbeat  whiob  ia  oeaatly  1i»calised,  but  wbkh  may  be  gwMiaL 
If  the  diaeaii  baa  foUowwd  bf^nehittt  of  the  huge  tnbea,  ila  eigne  are 
•dded.  Gongeetioo  of  the  Iting  gitwi  faeMa  biaathtp£  otwr  the  alfcoled 
aim,  nnd  oeearionally  etight  dnloMi  m  tHtittiifcheJ  twniaaoa*  With  iMi 
are  foond  oofBUflSSSVi  *^  'fifc  ^bilant  rAka,  dae  to  eoiqpwtion  and 
awelling  of  tiia  mwoowa  mambeaM  of  the  hirgar  aod  amaUar  bfooebi  re- 
^ielifily.  Thaae  ligni  are  aooo  replaced  by  fgy  Jne  wtetel  lilaa,  whieli 
aew  aaoally  bcaliBed  in  one  of  the  lower  h^  ht)  .%  97).    Thaae 

fcwJtied  toe  rihe  urn  thm  fliyi  djatjapttft  lip  «4  ^.i'i«v4*o-poeaiiMmia. 
fiooa  a  oha^fe  in  Iba  iwipbiilary  nWfWtf  la  heard  in  Iha  affealad  afi% 
beinaiiig  feebler  mtntaiMiy  and  higlMdkcil^  Ihwwbeiw  tn  the  ebeel 
Ibare  may  be  ooar^  tAL^^  doe  to  btwnoliitii  of  the  targe  tohea.  In  eadi 
aaaea  the  anae  i>7  nta  ar«  eo  imall  ami  eo  eeallared  ae  to  gifo  la 

IhajBaelyee  m»  mithuoml  rignit  nad  the  naaa  mmf  go  on  lo  iwoofery  with* 
ool  preeeuUng  aoylliiog  mora  dieliaolif e  Ihao  tita  eigne  wieiilMmed. 

(I)  WUk  orwai  ^f  pmriimt  oNmeli^dilte«k— In  th#  htQg  at  tbie  time 
ore  are  email  anae  olf  oonaolidaliott,  ganarally  aaparflcial  and  i 
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Frci.  y7,  —  Fir.st  t^Uitfo.     tjuar^r  ;.►,,  -  .-t  j    :m.lI,i   ktiiif^;  b'nu  'J^j.     •■"■'■   --■'    ;-^l.    Course  and  flaiu  i,».c.jj.r;vr 
IcH'ufut'd    biJL*  (feubcrepitiiiit)   rsUrs  al   the  left  both   lunnfw  behind ;   at  kit  hose  un  area  of 

bflem.     No  chiiQge  ui  breaUimg  ttouiidjL  p^trlinl  coiiwrniation,  with   hninclio-vesteular 

TvreiitTuug,  exa^geratciid  voice,  aud  vep^  ^hjup 


I 


tMUlholidltti'Hl,  nil*  I    ill    l.h«-  i.tTi'  m'  ;i  Miiiill   urr;i  •►f 

ooniplpito  eon^olidiitloii^  with  b n>t j t; hi.rj  1  1  > renth - 
ijijj  im»i  voice  utkI  i^lii^ht  dulnosjH.  S'uftjK  f^wr 
iho  riijlit  hmif  •similar  l/i  what  were  prcviou^ly 
[troNctit  over  tlie  let'l. 


1    ¥ui.  \ '"" V  —  Fv  1 11  rT '  '  0  d i scjino  o f  boll i 

Hid<.'hi  birj/i-  "<'■ -"ill  I'  I'lv  consoiidjition  on 

thi?  lefU  with  duhie.^ij*,  hmnchinl  briMithJnjf  and 
Vfiice^iuid  no  toIl'k;  »tum>uhdin^  thiJ*,  hroncbo* 
ve)*ieiilflr  bronlbin*:*  with  mnTiy  ralei*,  8ii2ii« 
ill  tht'  riifht  liii^u^  ^in1ilIl^  to  ihoM^  previoosly 
prL'BC'Ut  ovur  tb«  it  ft. 


NoTK. — The  disease  may  i^t'Op  at  any  iiiic'  r»f  these  stages  and  re»ohitton  inke  pliics. 
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bj  healthy  or  congested  lobules.  Peiviission  in  thes*^  csts^^  wsui^lly  fii\-es 
negative  results,  but  sometimes  there  is  ven*  slight  dulnoss.  The  v*viil 
fremitus  is  not  usually  altered.  The  fine  moist  r^les  may  Iv  heinnl  over 
quite  a  large  area,  but  at  some  |x>int,  usually  near  tlu>  spim\  over  one  o( 
the  lower  lobes,  they  are  sharper,  louder,  higher  piteh*\l,  and  sivnt  ehv^e 
under  the  ear  (Fig.  98).  Respiration  is  fivbler  hori^  than  elsewhere,  and 
broneho-vesieular  in  quality,  appn>aehing  bri>nohial  Im^athiug  mon^  and 
more  as  the  consolidation  increases.  The  resonamx^  of  the  voitv  and  cry 
is  exaggerated. 

(c)  With  areas  of  consolidation  more  or  Jess  ctmtplete, — On  jvrinis- 
sion  there  is  dulness,  but  surprisingly  little  in  cH>mjwrison  with  the  other 
signs  of  consolidation  present.  It  is  due  to  the  fact  that  the  i^>nsolidrttfMl 
portion,  though  extensive,  is  suiK^rficial,  and  does  not  involve  the  lung  to 
any  great  depth,  and  also  that  there  an*  in  the  cnmsolidated  «nMi  many 
alveoli  which  still  contain  air  (Plate  XI).  On  palpation  then*  is  uhu- 
ally  a  slight  increase  in  the  vocal  fn^niitus.  On  auscultation,  then*  aw 
still  present  the  evidences  of  bronchitis,  usually  only  In^hind,  l>\it  »onu>- 
times  over  the  entire  chest.  Coarse  and  fine  nllcs  iin*  intermingled. 
Over  the  consolidated  parts  are  heard  bronchial  breathing  and  bronchial 
voice.  At  the  centre  of  these  areas  the  bronchial  bnMiihing  in  p\m»  and 
rales  are  usually  absent,  but  at  the  margin  nlles  an*  present  and  the 
breathing  approaches  the  broncho-vesicular  type  (Fig.  \)\)).  Thv  Hignn  of 
consolidation  are  rarely  sharply  circumscribed  as  they  an*  in  lobar  pneu* 
monia,  but  shade  off  gradually.  The  consolidated  area  \h  at  flrnt  Hinnll, 
usually  in  one  of  the  lower  lolxis  near  the  spine,  biit  may  gnuhmlly  f'xtend 
until  nearly  the  whole  of  one  or  even  both  hings  beliind  are  more  or  I<*h« 
completely  solidified  (Fig.  100).  The  signs  an»  foiiiid  as  far  forward  an 
the  axillary  line,  but  usually  stop  there.  Friction  sonndn  may  l»e  lirard 
over  the  consolidated  areas,  but  very  rarely  exccj)!  wlmre  signM  of  com- 
plete consolidation  are  present.  It  is  often  iniposHiblc  jo  oblain  any  idea 
of  the  condition  of  an  infant's  lung  during  (juiet,  superficial  re-*pinilion. 
Sometimes  over  a  part  which  is  coniph^tely  consolidated  tliere  Ih  beard 
only  ver}'  feeble  breathing,  or  the  lung  may  hr.  alniohi  silent.  If,  bow- 
ever,  the  child  be  made  to  cry  or  to  take  a  deeii  in.-*  pi  ration,  botli  tbe  bron- 
chial breathing  and  nlles  are  distinctly  broiigbt  out.  Tbc?  inienHiiy  of 
the  consolidation  increases  as  tbe  case;  advances,  and  tbe  signs  Iwcohmj 
more  and  more  like  those  of  lobar  pncMi monia.  during  resolution  iben; 
is  first  a  disa[)pearance  of  tbe  signs  of  consolidation,  wbicb  may  U'  (jiiite 
rapid,  but  friction  -ounds  and  niles  of  all  kinds  often  jn-rsist  for  tfiree  or 
four  w*ek-  Ioniser. 

TFie  followini:  «fati-tic-  are  of  «iome  intere-t,  a-*  -bowirifr  tbe  fr'-'picncy 
witb  w}jicb  -i^.'n-  of  con.-olidation  were  found,  and  tbe  dav  wficn  tbey  were 
di-^'o;vr«d.  Tbeir  value  i-*  incrrfased  by  tbe  fa^-t.  tbat  tbe  /fii Id r^n  were 
under  oK-'nation  in  an  in-titution  at  tbe  time  tbey  were  t/iken  ^ick,  and 
that  in  all  tbe  fatal  ca-^,-- — thirty— ix  in  numU;r — in  whuh  Ajgn-*  of  ^y;n- 


ba»cs     No  change  \n  brt*jitJn»i^  t^uundii. 


Flo,  »VI,— Third  «ljiire*  A  tfl^^f^'r  iin'ii  '-f  pnrtml 
eoris-^lidtitiMn,  iiiifJ  hi  the  ticiitre  n  tfiimll  unu  of 
I'oiijplHt)  ct!iu^j1tiilntii>n,  wllh  brniioliiitl   tifiMilh- 

Lh«  riifbt  luiiK  wimilftr  in  what  were  pi^'viou.f]y 
protHjiit  over  Uic  left 


NoTK, — The  diseai^e  may  silop  al  any  one  c 
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by  healthy  or  congested  lobulej*.  Pt*rt'tiit*ion  in  ihme  eties  imtUy  giwai 
negative  re«iilti5»  but  i*oiTietimcf  thcpt?  in  very  «light  dulneM.  TlMr  Toctl 
fremitm  id  not  usually  alierrd.  The  fine  tnoUt  lileA  nuijr  bo  be«nl  oter 
quite  a  large  area,  but  at  ^ome  point,  usually  near  the  %fiwf,  orcr  one^  at 
the  lower  lolie^,  tliey  are  shariK^r,  louder,  higher  pitched,  and  wf^m  clmm 
under  the  ear  (Fig.  1^8).  KeK]nrution  h  feeWer  here  than  rlaewhrrv,  and 
brom^ho'Vei^icrular  in  quality,  approaching  hruneUta)  tin«alhing  nwn*  and 
mon*  HN  lite  wri>«(ilidati(»n  inrreaM.<Ni*  The  rtiioiiaiice  «if  tint  vaba  and  crj 
\n  exaggerated* 

(e)  Wiih  Hreas  of  cofuolidaiian  mnf$  or  Um  comphU, — On  piffnia* 
siou  there  ii)  diili^  urprii^inglj  little 

i»ignj9  i)f  erinHididiii        ,       tut.    It  ia  due  to  i 

pcirtion,  though  extent^ive,  it  «u[ierfidaU  and  d(»efi  nut  iOTalvi?  tlie  lunf  la 
any  gri^at  drpth,  iind  iiIho  that  thert*  are  in  tin*  winiiolii^  *  '  ti  nmny 
alveoli  uhich  titill  e<mtain  air  (Tlate  XI),     On  paljMl  tjt  Uitt- 

ally  a  flight  incn*aHe  in  tht^  vocal  fnrtnituiu  On  au^uHatiun,  ihrn^  ara 
still  present  the  evidences  of  brv>Dc)Lilii,  n^ually  f>nly  behind,  \mi  aotn»- 
time*  over  the  entin*  che*t.  Coarse  and  fine  Mr*  ait»  intertningM, 
Over  the  consolidated  parts  are  heard  bfondiial  breathing  and  bronchial 
Toici*.  At  the  centre  of  thedo  areas  the  bronchial  breathing  i»  pure  and 
files  are  UAUalty  atn^ent,  but  at  the  margin  rAle«  are  prpN»nt  and  tb0 
breathing  approacht^  thi*  hn»nrho-vcaiciilar  ly|*«*  (Fig.  91*).  The  tij^ii  of 
consolidation  an^  nin^ly  i^harply  eirrumacriUHl  at  they  arr  in  Mmr  pnnfo* 
monia,  but  shjiiU*  off  gradually.  The  oonaididalril  arv«  b  at  fir^t  tmalU 
uounllv  in  one  of  tlu*  biwrr  lolx^  near  tli  x^raduall?  eitvnd 

iintil  nearly  the  winkle  of  i»ne  or  even  h*  ^  i  an*  owire  or  leaa 

completely  fK)lidifiefI  (Fig.  IIM)).  The  ajgna  art!  found  aa  far  fnnrard  aa 
IbeaxiUi't  (ht*n?.     V  *    anl 

over  the  i  rrj  nm'I>  'tin- 

plete  eunsoliilatuin  an?  preac*nt    It  ia  ofli*ii  impciaaibti*  tti  iibiain  an?  klea 

loI  th  *    Min  of  an  infant*«  lun|t  daring  quiet,  ftnpi'rfirial  n»f>     '    r 

mii^  \t^r  a  |iart  vhieh  is  complelely  ennaolidated  Uiens  i 

only  very  f^rble  bn*athing,  or  the  lung  may  be  ahuoat  iilenl.  If,  how* 
ever,  the  rhild  U?  made  to  cry  or  '  •  '^  ^  deep  tntfHritiiin,  both  the  bron- 
chial brrnthmiT  aM  riklea  mtv  ^  brought  out  The  inlciiaily  of 
be  iHinf'                    -*f^m  at  thr  rm^  ailvancv^,  and  the  algna  beoonm 

^mort?  and  ..^    .iiuee  of  lobar  pnru mon ••     fkririi^  naolnlioA  ll»ere 

i«  fimt  a  dtNipivarance  of  the  ngn»  of  con*  .  which  may  be  quite 

rapid,  but  friction  aoonda  and  lilea  of  all  kinda  often  peniial  for  three  or 
four  weeks  longer. 

The  following  stalUtiee  am  of  aoine  intetrat,  as  {diowing  the  fnNftienry 
iritis  wfait'  ^Tsolidntjon  wei«  fonn*!  hiffwwm 

diacoftn^  tiie  ia  incfMaed  by  th«  -y^  wtrt 

under  observation  in  an  institution  al  the  time  they  wm  tjUcen  aick,  and 
that  in  all  the  fatal  cnaca    thirty-sii  in  numb<*r — in  whi^  aigns  of  eoO- 
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Dlidation  were  absent,  the  diagaosis 
autopsy : 

Consolidation  noted  on  or  before  the  fof 
•♦  "      from  the  fifth  to  Chi 

"  "        **     the  eighth  to  l 

»«  "      after  the  twelfth  M 

No  signs  of  consohdaiiofi..  ....«..,• 


In  general^  it  must  be  borne  in  mind 
Bolidatioii  are  never  present,  as  the  an 
widely  scattered ;  that  where  there  is  I 
plebe,  because  there  are  small  areas  ol 
Jiepatized  portions ;  tliat  the  signs  a 
gradually;  and  that  both  sides  are  all 
one  side  usually  to  a  greater  degree  thai 

(4)  The  protrncted  fonn — Pensisi 
seen  in  primary  cases,  especially  amon 
uucommoD  in  pneumonia  complicating 
of  the  disease  for  the  first  two  or  thn^e 
nary  attack  of  moderate  severity,  but  at 
no  tendency  in  the  process  to  subside, 
high,  and  by  pliysical  examination  it  ig 
tion  are  gradually  increasing  day  by  daj 
of  both  lungs  behind  are  involved*  Tl 
with  ceJls  that  the  signs  of  (^onsolidatioi 
nary  broncho- pneumonia.  There  is  ni 
flatness ;  brouiihial  breathing  is  exaggj 
hies  cavernoua  breathing,  and  it  may  be 
them*  However,  the  fact  that  it  is  h( 
shades  off  gruduallj,  and  that  it  is  accoB 
make  a  diBtinction  possible. 

The  temperature  m  those  protracti 
wet^ks  is  from  KW  to  105°  F.;  but  afte 
from  100°  to  102^  or  103^  F.  The  conrs 
by  frequent  exacerbations  and  remissi 
those  of  progressive  aslhenia.  Tliere  : 
steadily  increasing  prostration.  The  i 
aversion  to  food,  and  vomiting  is  easil) 
forced.  The  stools  show  that  even  wha 
digested  and  assimilated.  The  skin  bei 
bed-sores  may  form;  fine  punctate  bae 
domeu,  sometimes  over  the  chest  and  e} 
very  had  symptom,  and  I  have  never  se 

The  chart  in  Fig.  101  is  typical  of  th 
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etmm  immliuitiiig  fatally.    The  iemiiermiare  iliovM  ftmr  iliiitmct  eiBOir» 

Death  takes  place  from  «low  astheniai  utnallj  after  iUc  or  dx  mttik^ 
boi  the  attack  may  be  prolonged  for  eight  or  tea  weekly    The  goMial 


ikiifkfnkuiirni  »     . 


ffi*t*.ry,  -  MiJc.  twn  in4  a  half  y 


^b-Mit  Mk  laap^ftoaiiiiit  l«ilu   t 
-  ^i^««frMdtai  ikt  Idl  liNnr  lot*  • 


-Hv-t* 


•O0|U««I  ^tiitfiilt^lMW  <Mnr  Fig.  ttM|. 


tytiiptomii,  tlie  tempemture,  and  the  wafting  vtrikingljr  reeeoible  oaiae  of 
tnbcrculoiii,  and  tnob  U  the  diagoo«ii  oft«n  made* 

Althoitgli  the  majority  of  the  casee  in  whieb  the  few  faule  over  fov 
weeks  mn  the  fkteI_orajnie  jnat  deembi»d|  each  apparently  bopele«  oana 
ooeaiaonatty  reeorer!  TEe  temperatnte  gradoalty  fiUi  lover  and  lover, 
nntil  il  remaini  at  the  normal  point*  For  some  tine  after  Ibii,  often  Ivo 
or  three  ireek%  little  change  (mo  be  seen,  either  in  tbe  geiMnal  ijraptooia 
or  in  the  phyiioal  itgna.  OradoaUf  the  appeiile  teliiniai  tbe  eliild  ii 
brighter  and  b^ne  to  lake  an  ialeieet  ta  ila  nmaiidioga»  Ihe  aoai^ 
abaici,  and  little  by  HtUe  the  eigni  in  the  InD^  dear  op«  and  the  mm 
fliay  go  on  to  oomplete  reeoeery.  Coofaletcenoei  bowever,  ii  always  sUw« 
aad  may  bo  interropted  by  rsbipsse>  il  being  many  moolhe  before  health 
h  fnlly  restored.  Although  Ibe  signs  of  oooeoHdaHeii  disappear  in  a  f^w 
weeks,  rilee  are  apt  to  persiil  for  a  niieh  loiigar  ttoM*  Il  ie  probable  in 
Booh  emm^  eten  Ihoagb  alt  signs  of  dlesaes  disappear  from  the  ohesl*  thai 
Ibe  long  tlosa  nol  beoooie  qnite  narwialt  ud  lelapase  and  aaoood  attaoka 
are  always  possible.  The  gmiefal  health  may  be  so  aodenaiaed  thai  Ihe 
ohild  ne? er  ngaint  hb  fosvier  rigoitr ;  yel  in  a  enrpridng  anmber  of 

5.  £r««Mdtafy  pufwaumJa.— (a)  Complkmlisf  perlnseis.— It  ta  nol 
often  that  poeumociia  develops  during  tlie  first  two  wi*eks  of  this  disease. 
The  moat  freqnenl  lime  ie  from  Ihe  t^jr '  ^^^\,  whk*n  the 

patient  has  become  exhaasled  from  tl^  ^y  of  the  per- 

tnasis.    In  two  thirds  of  my  cases  the  drv  t  of  tlir  pneumonia  was 

gtajiuit    '  "  The  Iraveratura 
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When  the  onset  is  sudden,  the  symj 
those  of  primar}^  pneumonia-  The  tei^ 
usually  low,  in  a  very  large  number  d 
and  ranging  mostr  of  the  time  from  1(J 
apt  to  be  prolonged,  the  fever  often  1 


i07»   1   t    a   1   s   «   7   e 
toe*' 

j»"                       ^ 

m*                          _ 

n4             A  7  V 

«"l>-^  ^N   ^ 

Fia.  102.— Tcropemture  curve  of  futal  broiM 

//wpforj^.— MiilCi  liix  montha  old;  JcHeate;  pel 
ckitm  of  large  tubes  onl,y  ;  on  tho  eleventh  duy  aij 
ercuflirig  prf)«tratiofii  cyanon w^  and  death.  A utop^i 
liiil  upper  lobe,  smaU'scutteryd  »pot«  throughout  I 


times  even  for  six  weeks.  The  physio 
siat  for  a  long  time  after  the  tern  pel 
the  case  may  recover  entirely.  I  ha? 
recovery  occurred  after  the  signs  of  i 
months,  and  another  in  which  they  ha 
Very  often  the  signs  continue  durii 
Cerebral  symptoms  are  common,  espeoi 
Of  fifty- four  fatal  cases  twenty- five  h 
this  was  the  mode  of  death.  Only  one 
recovered. 

{b)  Complicating  measles.— In  a  son 
begins  simultaneously  with  the  invasioi 
the  eruption  appears.  Instead  of  gra 
fading  of  the  eruption,  the  temperat 
clinical  typos  of  primary  pneumonia  u 
gestive  variety  which  is  fatal  in  two  oi 
moo.  In  its  course  and  duration  th^ 
the  severe  form  of  primary  pneumonia, 
let  fever  differs  in  no  way  from  thai  of 

(c)  Complicating  diphtheria.— In  i 
tinct  clinical  picture  of  its  own,  its  syir 
diphtheritic  bronchitis,  with  which  it  is 
forms  resemble  those  seen  in  measles, 
complication  of  diphtheria  of  the  laryi 
the  septic  cases  in  which  only  the  opp€ 
monia  developing  after  laryngitis  ia  i 


k 


\ 


tba  begirniing  of  laryngeal  sjtnptoma,  and  roni  m  Ttrjr  mfiid  ooaris.  In 
mm  OAMMi  it  may  develop  aa  late  as  the  middle  or  end  of  tlio  itfiond 
wfiek.  When  it  complicat^a  diphtheritic  bronehittji,  pnintnonta  ii  moog* 
nlaed  by  the  high  iempemttire,  mpid  bn*athing,  and  inemafled  ptnilni* 
lion,  much  mom  certainly  than  by  the  physical  iiifrna,  which  am  alwayi 
obaoorfd  by  the  bryngeal  aoojull.  PMcosnifm  may  aid  in  the  diagnotai 
of  ooQSoIidation  where  the  tigiii  oo  aoicultation  am  doubtfuL  In  lb« 
eariy  caaea,  death  nsnally  occurs  liefom  the  dbcaae  baa  adTanoed  far 
enough  to  give  the  phyiioal  aigna  of  oonaolidation^  but  in  tlia  lale  pcim* 
monia,  which  deTelo)»a  more  slowly,  theae  may  be  pnwent 

{d)  Complio4iting  tnfluenm.— -Without  doubt  many  caiea  regaixled  aa 
primary  are  really  secondary  to  inflQanaa,  pariicnlarly  when  that  disease 
ia  prevailing,  for  very  often  the  pneoinonia  of  inflnefliaa  diffsfi  in  no 
aasantial  points  fmm  the  primary  form.  There  am,  however,  two  lypsa 
which  an'  quite  eharafteristio.  In  the  firsts  high  temperature  an<l  proa^ 
tmtton  ritiit  for  m^veml  days  before  them  are  any  phyaifml  signi  of  pnK 
mnnfiry  dii«vtiitt%  and  ofti'n  brfon*  there  are  any  symptoms  pointing  defi* 
nit€»ly  to  the  lungs.  Pneumonia  may  then  develop  and  run  its  naual 
coome.  The  second  variety  am  the  oasea  of  abort  duration  often  lastiaf 
hut  tbriNE!  or  four  days^and  aomatimies  only  two,  bat  with  exoeadvely  high 
tempemture  and  very  severe  general  sympiomsL 

(«)  Complicating  Ueo-coUtis. — This  is  nstiatly  a  soaewhat  sabacnta 
form  of  pneumonia,  whiob  ts  aoarealy  recofnisiabla  tzovpi  by  the  phya* 
teal  signs*  It  is  seen  in  the  prelfaeled  naaea  of  ileo-oolitia,  nsxiany  of  the 
ulci^mtive  variety,  and  oeenm  late  in  lla  eonrie.  The  tempemlnre  ia  not 
bigb*    (^  Mfiin,  ami  '  '    ht  or  entirely  wanting*    Accel* 

eraled  r*^  n  t<  fiVM  lymptoin  enggesiitfi  of  pulmo- 

nary disease.  By  physical  examination  there  am  fonnd  tbe  Qanal  atgnsi 
fanaimtly  involving  boih  Innfs  posteiioriy*  Vary  eflao  pQeamonta  is 
not  aoapected  during  life^  tlie  ocmitftatleiial  symplinDa  being  auflktently 
explained  by  the  intestinal  leaiona,  aIlbo«yh  the  auiofisy  discloses  ihm  tad 
Ibai  death  was  due  to  pnennionia. 

Ossi|iiss(ttsaa— Those  relating  u>  the  Innga  ham  been  deaoribod  with 
Ibe  lesions.  PleuKty  will  bo  separately  cousklerBd.  Brnphysema  oaa 
isrely,  and  abeoeas  and  ^agrane  never,  be  rsoofiiiasd  by  the  physioal 


Pnmlent  meningitis  may  complicmie  aente  breneliiHpiieiiiaonia.  It 
WW  met  with  twice  in  one  hundred  and  seventy  aQlefidse.  It  is  in  all 
iwpseta  similar  to  iliai  oocnrring  wilb  lobar  pnenaioaia.  Mmingeal 
iMsniunhege  was  seen  only  ones,  and  waa  the  eaiise  of  drath  in  a  patsool 
sievaa  maBlhs  old,  who  a  few  days  before  waa  aeiaed  withsi^BSsMSB^^' 
lowed  by  a  gradeally  tnereasiof  etiipor,  which  ^mtineed  untii  death. 
The  liaieiiinltafe  oovered  the  enlin  noaveiity  of  the  brain,  bdoear- 
dilis  ia  eztremety  mm;  it  was  oei  obeerred  in  any  of  my  eaaea    AewlS 
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pericarditis  was  seeu  but  twice,  in  both 
the  left  side.  Complications  referable 
common.  Herpetic  stomatitis  is  frequi 
variety  is  seen.  Thrash  often  occiii 
very  young  infants.  Gastro- enteritis 
the  frequency  of  vomiting  and  diarrh 
functional  derangement.  In  only  thrt 
In  all  it  was  of  the  acute  exudative  ?i 
severe  enough  to  a^ect  the  prognosis,  i 

Old  lesions  of  tuberculosis — cheesy 
times  in  the  pleura — ^are  not  infrequen 
acute  pneumonia  of  a  non-tuberculous 

Blagaosia. — An  acute  ons6t  with  co 
tion,  and  cough,  should  always  lead  ( 
to  these  symptoms  arc  added  prostrat 
pneumonia  is  almost  certain.  Ca5ei| 
the  ones  most  frequently  unrecognised, 
tive  diagnosis  is  impossible  during  life 
nia  are  seen,  particularly  in  young  i 
course  is  perhaps  the  symptom  most  1 
this,  as  a  rule,  is  high  and  remittent,  if 
but  little  above  normal.  Rapid  respir 
cough  may  be  very  slight,  especially  ii 
the  diagnosis  often  rests  upon  the  pn 
ration,  the  other  acute  inflammatory  e 
physical  signs  of  the  disease  can  positii 

When  pneumonia  follows  bronchil 
bronchitis  is  primary  or  complicates 
extension  of  the  disease  to  the  lungs  isi 
— a  steadily  rising  temperature,  more  j 
prostration.  It  may  be  twelve  or  twen 
indicated  by  the  pliysical  signs. 

The  diagnosis  of  broncho-pneumo) 
to  be  considered  only  during  the  first  t) 
rare  for  atelectasis  to  give  symptoms  a: 
danger  of  confusing  the  two  is  incrcai 
hroneho-pneurnonia  may  he  as?soeiated, 
well  forihc  lirst  two  months,  congeniti 
likely  to  be  found  in  delicate  infants,  \ 
in  resuscitation  at  birth  and  feeble  cry 
temperature  is  low,  often  subnormal,  i 
the  other  symptoms,  and  the  physical 

At  the  outset,  pneumonia  can  not 
severe  bronchitis.    Such  a  bronchitis  c 
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iptottii  and  A  ti^itifK^niture  of  10$"  or  1(H^  F* ;  but  thU  high  itftnpeni* 

Hurc  U  uf  abort  darmtion,  uniuUj  fulling  after  twentj-foor  or  forly-eigbi 

hours  to  100''  or  lOr  F.    The  prottrmttoo  is  much  Im^  and  all  tht  qrmp- 

toaiB«  poisibljr  exceptiiig  the  coughs  leas  serere.    The  onlj  phyiieal  ligiu 

tu^j^smae  rtleik  which  are  hoard  throughout  the  chevt 

The  mihg  rulea  apply  to  hronchitia  of  the  amaller  tahea.  The  rilti  art 
haant  both  in  front  and  behind,  and  uiuallj  over  both  mdm.  If  vilk  ioeli 
rilci  the  tempomture  oontinuea  to  riao  for  Ihroa  dajs  in  aocoaMipa  whofn 
103^  P*t  it  may  bo  anumod  that  pneumonia  it  preient,  prondad  there 
ti  no  olbar  diaeaae  whioh  might  explain  the  tempermiarek  I£|  taatead 
of  betog  ganaralind,  the  itgna  of  bronchitis  are  limited  to  a  single  lung« 
or  to  one  lung  poateriorl?^  the  exi«tence  of  bronoho-pnaDmonia  may  be 
regarded  lu  ci^rtain.  Ixjcatus^  brQnchitia>  then,  ii  atarayi  to  bo  int^r* 
pretad  aji  bront'ho^pncumonia,  provided  tnbarcnbiii  can  bt  ej^udad.  In 
doubtftil  ca«c'«i  the  clmncotf  largely  favour  broncho- pneumonia  rather  tbun 
bronchitis.  Attention  is  igain  called  to  the  fact  already  mentiomidt 
Ihal  there  are  a  largo  number  of  oaaea  of  puanmonb  without  atgaa  of 
€onaolidation« 

The  differential  diagnoais  of  bmnehc^  from  *obar  pneumonia  will  be 
oouaidered  in  ccmnccTtiun  with  the  latter  diaeeaa*  On  account  of  the  remit- 
till  lamperatuas  broneho-pnaamoata  may  be  ooofontidad  with  okalarial 
Itaiar;  if  with  the  latter  there  ta  soma  tirooehltiai  or  if  aeoompanying  the 
onset  of  a  severe  mahrial  paroxysm  there  is  pulmcmary  ooogealion — two  not 
iafrsquent  oombioatiooa--4be  difBonJtlaa  are  incrsaasd.  A  poittife  diag* 
ooib  is  often  imposstblo  except  by  oarefnl  obaanralioiis  of  the  temperatnra 
for  one  or  two  days^  The  points  of  dilferenttatton  are,  that  the  tempera* 
tnre  of  pneumonia,  Ihough  often  remittent^  is  rery  rarely  inlermillant,  aad 
tliat  it  is  not  affected  by  quinine.  In  addition,  the  oharactariatio  faatnrsi 
of  malaria — enlarg^?ment  of  the  spleen,  th«  plaaoMMlinm  in  tlie  blood«  and 
a  history  of  expoaure — mosl,  of  ooniaa,  bo  takaii  into  accoooL 

Both  the  aoute  and  the  paiiialaot  fornsa  <rf  aimplo  bronebo-pnanmonta 
may  be  confounded  with  the  tnbeRmlotts  fdm ;  iba  points  of  distinction 
are  ooMdared  in  the  chapter  on  Tabatjnlosia 

fXafliria,*-Brocicho-p<iettmo«iia  is  always  a  seriaus  disease^  and  in  an 
infant  daogarotts  lo  Ufa.  The  prognosb  depends  upon  the  age,  samMand- 
ings,  and  prvrioos  eoodilioci  of  Ibe  patiaol,  apon  the  aatare  of  the  in- 
tsotioiit  whether  the  disaaas  ia  primary  or  asoondary,  and,  if  the  latter, 
upon  the  diaraciar  of  the  primary  diseais.  In  private  prnotlee  the  nor^ 
tality  from  broneho-pnaamomia  Is  from  11?  tg  M  JBIT  MT^  depending  vpoa 
the  oondttions  mttntjoned.  One  wbiMir  knowledge  of  branohckpMiimonia 
Ii  derived  from  obasrvalions  in  private  piMtioe  oaa,  bavaver,  farm  bat 
Htlie  Idte  of  the  freqnaBiiy  and  severity  of  thb  diseM  in  ba^tahawl 
sayfnms  for  inJknta  and  riiung  children,  particalarly  wbaa  it  ooraifi  with 
\  of  maeslaB,  diphtbaria,  and  parliiBmik    The  etariertue  In  the  fol* 
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lowing  tuble  are  taken  from  the  records 
am  counectetl,  and  fairly  represent  the 
dren  under  three  years : 


Forms  op  PwAiJiioitu. 


Priinnry  broiichopneumonia  -.,..,,,,. 
Following  bronchitis  of  the  large  tubes 
Seoondary  to  measles , 

**  "  pertussis 

•*  **  scarlet  fever 

•*  "  diphtheria. 

**  **  ileo-coljtis. 

"  **  epidemic  inftueiiza. ...... 

**  **  varicella , 

"         **  erysipelas 

Totals 


The  mortal ifcy  varies  directly  with 
highest  during  the  first  year,  and  dimin 
by  the  foliowiog  table  giving  the  reau 

cases :  . 

] 

Aox.  I 

During  the  firsr  yt*nr 

**        *'    set'ond  year 

"        "    t  bird  y eiir 

"        *'    fourth  veftr 

"        '^    fifth  vear 


In  this  table  are  included  no  casea 
or  diphtheria* 

Probably  the  best  of  all  guides  to  ^ 
fection  is  the  temperature.  An  excesi 
virulent  type  of  infection.  Some  idea 
figures,  giving  the  highest  temperature 
aud  thirty-one  eases,  not  including  caai 
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lOrr  F,  or  over 
105  or  l05-5\ 
104  or  KH  ry, 
Wr  to  103'5^ 
D9-5'  to  101'5\ 


The  high  mortality  of  the  cases  wit 
to  the  fact  that  they  nearly  always  we 
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tiUlity.    C^iutei  with  n  liteadily  high  iempemlcire — between  IW'lt^*  mid 
104''  F, — ^usually  do  bettor  than  tho^ic  wttb  wide  fluctuationiiy  ludi  oa  tOO* 
to  1*15*5''  F.    Tho  probable  <*xi)lanation  of  ihiti  i«»,  that  thi*  f- 
due  to  the  piieumiioiiaa?^*  while  tia*  latter  an*  apt  to  k*  raM^*  i 

tnfecttonp  or  due  ti>  the  Htre|>toeoeeiifi*  A«*  a  njU%  the  dats|]:«^r  (mm  thr  di*- 
eaae  iocrcaw^H  t* tend ily  with  even   * 

An  importuDt  factor  in  the  pr*  . 

patient.  The  a»$oeiation  with  riekelA  is  unfaTcmnible*  tioth  iin  airconal  »( 
the  feeble  muscular  power  of  the*ie  cihildren  and  their  tJiorade  defonnitics. 
Any  condition  which  diminitiihed  t)ie  general  vitality  iiien!a»e»  IIm?  clanger 
from  broneho- pneumonia.  Ait  a  rule,  fecund  attai^kji  art*  mnrr  •erioiaa 
than  the  primary  onei^,  ei«]ieriany  if  the  interTal  U^twi*rn  the  in  b  f>hori. 

In  making'  the  [jntgnos^i**  in  any  giien  mf4f,  the  #yni|»tnint  to  he  coo- 
liidered  are  the  height  and  e^iuD^c  of  the  U'lnpi^raturc.  the  ppMieDce  or 
aljiiencr  of  nervoui*  symptom*,  the  condition  of  the  orgaiM  of  dijfwtioii, 
the  prej«eniv  of  eyano#t«  and  the  eitent  of  tbn  disease  •<  aboini  by  tlw 

.^  I  .  i^ymptoma  early  in  the  diaeaae  do  not  afferi  tli#  prajfnoria. 
Three  ca^ea  in  which  ^pviilairtf^f^  <iet*urfiHl  at  the  ohmH  re<»venHl,  but 
of  t^  » ^es  in  whit  h  ^^.jnvuUioni*  oeeurreil  at  a  late  peritMl  during 

the  di^^ea^e,  all  hut  one  prtm*d  fatal. 

So  lon^  an  the  food  it  well  taken  and  retained  and  the  atoola  ahoir 

thai  it  ia  being  aaaimiUted,  no  caae  b  hopelon,  no  matter  bow  mwwm  tim 

other  symploma  may  be;  bat  tlio  exialenoe  of  Tcimiiingi  diarrboMw  or 

•e?erw  indigeation  makea  the  iinoe  doubtfnl^  eren  tliotigh  the  other  qrtnp- 

.  toma  aro  very  fafonraUo.    Thoao  ooodiUom  arv  Mpeofadly  im|H>rta&t  in 

f 'protract^  oaaasi  vhttw  doaUi  b  Oiiially  due  to  alow  aitlMDia. 

TMIStnt — Tlio  tnoit  important  pari  of  {irophylasb  b  to  prm  oaref n) 
and  mrly  attanlion  to  every  attack  of  bronoliitia  io  an  infant,  for  wvwry 
such  attack  should  bo  ngmntod  aa  a  poaatMo  pfooonor  of  poeatiioKiia.  ll 
ia  iiriking  thai  one  aaaa  broiiobo*pDecinioiita  ao  nMoai  in  prifato  praetfasa 
aoioi^  Ibo  bottor  ulaiaca,  ofoa  tbangh  broodiilb  b  tory  (re^nl;  wbilo 
amoQf  lioapibil  and  diaptftai;  palioftta»  wbavo  bronehitb  b  tory  oflM 
naglaelad,  broDclio-pnotimonia  b  ootitlHilly  aeaii.  The  qooalioo  at  iaolat- 
iog  mam  of  poamnoDia  b  ooa  wkbb  b  lately  booomtng  mnrw  and  aorw 
tnipoflut  WbOo  ft  oiay  nol  often  bo  Ibo  oaao  that  primary  pnonBOoia 
b  due  to  000^(100,  Ibora  aaano  Io  bo  lillle  doobl  Ibal  thb  b  al  liraaa  Imo 
of  Ibo  pneonoiiia  aeooodtfj^  to  n^odP^  aodjiiphllwtda*  Tviee  in  otto  ioaii* 
lotion  bo? e  I  teeu  regnbr  o|tidop>a  of  broi^cblhpMiiiiiaiiia  ooeur  witb 
oolbroaka  of  meoaleo--iji  toma  oC  Ibo  varda  otorlly  oforjr  oMi  of  OMoahi 
dtvolopfiif  pMotBonia.  In  aaolbor  inatilotloii,  duriiig  ooo  ontifw  aaaooa 
(lB4»8-*ta),  almoal  ovory  oaao  of  dipbl^frlo  tnuiilmwd  to  a  oartain  iaob* 
tion  poTiUon  dofriopod  pDojHjmiia*  aod  diod  twom  Ibal  oowplicirioa, 
Ombi  of  maaalaa  and  diphlhario  wUeh  aio  oompttoated  by 
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should,  if  possible,  he  earefiiUy  isolated 
they  are  treat ed  sliould  he  thorough l]i 
for  gimple  ensos. 

The  hygienic  troatuiiMit  of  pnoum( 
ret*eivea  too  little  attention.  The  chih 
ventihitinl  rnoiu,  prtdV-nilily  ono  with  a] 
ho  ('hanged  from  one  room  to  anotlier  1 
thorough  airing.  Nothing  is  nioro  i^ 
aeute  pulumnary  diseasie  thtm  pK'iity  o: 
lie  kejjt  in  hed.  Infants  for  a  cooj^ider 
in  the  nur.se^s  arras.  A  frequent  chang 
tini;  no  ehild  shouhl  be  allowed  to  l| 
The  general  rnles  previously  laid  do* 
should  be  followed  here.  As  a  rule|i 
should  lie  administercHl  in  tlie  food.     I 

The  same  local  treat  men t  may  he  c 
Counter-irritation,  best  by  means  of 
ployed  from  three  to  six  times  daily, 
early  stage  of  aeute  pulmonary  eongestj 
or  respiratory  failure.  The  nilpd-silk  ; 
tage  in  cases  with  low  temperature,  1 
temperatoi^e  is  high,  as  it  seriously  im 
for  its  redueHon.     Poultices  should  no^ 

Jimelus,~\\Uni  was  said  of  expect 
treatment  of  bronchitis  applies  here  witi 

Sii/iiuhinis, — Alcoholic  stimnlanfa 
and  in  a  large  proportiun  of  those  wh 
have  been  greatly  abuseti,  and,  wbcu  p 
much  harm ;  but  in  most  of  the  severe  c 
are  usually  needed  from  the  outset  v 
to  measles,  di[ihtheria,  scarlet  fever,  o 
are  called  for  when  the  pulse  is  weak, 
Whisky  or  l)randy  is  usnally  to  he  pn 
patient  often  has  to  he  consulted,  and  t 
like  sherry  or  tokay^  may  he  readily  t 
tration  see  page  51.)  The  dose  is  to  bt 
patient.  From  one-half  to  one  ounce  c 
one  year.  It  is  rarely  advisable  to  go 
few  hours  at  a  time  at  critiea!  periods, 
tlie  temperature  is  low,  or  falls  suddei 
When  the  temperature  is  higli,  smaller 

In  many  eases  strychnine  is  even  I 
ally  they  should  be  combined,  as  the 
the  dose  is  to  he  repeated  every  three  h 
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it  is  wi>r  t^  ;:iv»'  to  :iii  inf:iiit  ;i  \i;ir  oIi|.  'VU'i^  inav  In'  ki*i»l  uj»  i**T  »lav«i. 
ami  fnr  a  •»h«»rtfr  linn*  Iar;.'ir  ilti^r-  iiiav  In-  ^'ivi*n.  llu*  ftTt-il  alwav«  Umiii; 
(■art'fiillv  \iati-liri).  Fur  n]<jrr  i-iiiltjjrii  (li;:itali>  iiiav  1h*  u«tMl.  Imt  ]  have 
rart'lv  m-cii  unit  Ii  U'lii'lit  trom  it  in  infants.  In  attaf-k*^  i»f  hfart  failurr 
a-MM-iati'il  wiili  |Miliiiiiiiarv  roiip->!inn,  iiitroi^lvivrin  >lii»ul(l  Iw  ^i\«'ii.  Id 
a  rliilil  of  i»iir  \iar  ;:r.   jj^  rvrry  Imur. 

Kr.-piral'irv  -t  iiiiulaiit-  an-  ih-iMlnl  in  iiiii>.t  ran**,  r\rj\  iniin*  tlian  ar- 
(  anliar  *-t  iiiiMlaiit^.  imt  \\r  ha\i>  nmif  wliich  can  U*  ulinllv  ilf]H-nilf<l  ujiun. 
Fnr  a  -hurt  tinn-.  atr«niini'  ;;r.  4?,^.  i-afTi-in  ;:r.  i,  or  >ir\i  lininj*  lt.  |il„. 
may  -u-taiii  a  rliilil  with  -u<hh'ii  railun*  nT  rr^piralinn.  hut  in  !h«-  >ln\v 
n-piratfrv  tailiin*  that  n-iilt-  fn»ni  i-xliau-t i^n  tli«'ir  rlh-tX  i-  hut  li-ni- 
jmrary.  Tht-  «h»-i"«  iin'iiiii'inii  ;ir»*  fur  an  infaii!  nf  mir  \*'at.  Thi-  <lniL'- 
may  hr  u-nl  -iHM'^^i\rly  nr  tM^jitln-r :  f«»r  immiM|:a!»'  rtT*-!  i  ihi\  >hnuM 
hi-  ;;ivin  h\  |MMh  rmi«ally.  Oxy^'i-n  may  U-  4  la-M-il  with  the  n-p'.rat«»ry 
-timulaiit-.  It  ma\  In-  ^'ivi-n  it>iitiniii>Uo|y.  hut  a]wa\<«  mi\«-i|  uith  atinn*.- 
plii-rir  air.  '!'••  lh«'  ruhln-r  tuln*  t-^iminj  fr^m  tin-  r\hn«liT  a  irhi-^  funnel 
ma\  iN-attarhr«i  .iml  hi-M  liiit'  iiuh  fmm  th«- i-lulir<*  fatt*.  (ii>u]ii-  fmX^u 
•  »f  thi'  I  hf-t  wall,  wilhiiut  «li-tnrl»:n;:  tin*  |»ati«nt.  i-;  •••imrtinir*  u-i-fnl  in 
-limulaliiiL'  thi"  ii-|iirali»ry  mii*i  h-*.  i'-|NTialIy  in  |»r«»!ra«  !«*»1  raM-*. 

Aiitlj*i/r>  ti'  <.  \\  mu*t  In*  n'mmjInTi-ii  tiiat  t!i«'  normal  ranu'*'  "f  Ifin- 
jMTatun-  III  l»r.»ib  hi«  |in«uiniinia  i»i  fr«im  l«'I  to  I'M  •."»"  F.  Tlii*  IrmjNTa- 
tun-  I-  not  III  ii-i  !i  ixhau-tinL'.  ainl  lh«'  thaim-  of  rt*i-oifr\  an-  n«tt.  I 
liiiiik.  i!ii|»ri»\'il  h\  -\-tiinatir  ilTtfrt-  at  n^lurini;  it  >o  Inii;:  a«  it  n»- 
main-  uithiii  t!h--i-  limii'-.  Too  mut  h  ran  i^it  1>«*  saiil  in  ronih-mnatit>n 
*if  I  hi-  jir.iriiri'  •»!*  L'i\liiu'  *ni  !i  «lrui:*  a*  |ihfna«i'tint»  an«l  i»l!n'r  i-oal-tar 
lii'itlui  ;-  Ml  !:i::  >!••-•■«  I'nr  }\i*-  ri«iu<l2on  ••!  tiiii{NTaturiv  In  «ma!I  f!o««*<^ 
th«\  .1!.  ».:iin  ii-iitil  t«»  all.iv  lu-rvou*  irntaMliiv.  n'"«th-»*ni'«*.  an«l  pn»- 
iiM»!«-  -Iii|i.  (,>:i  ii:i:i-  1  an  n*it  In-  <  liii^nh-n-il  an  antip\  r«-tii-  in  |»nt'uriiMni:i 
i\iipt  Ml  I.I-I--  I  ••iiiplii  .lilt!  h\  malaria.  (MhiT\«i-i-  it  i\*^^  littif  if  any 
L'""»i.  .iii-l  •itriii  '^':»\i\  iiarni.  I'\  tL-Mirlnn;:  thi-  ^tomat  li. 

Aniijnriiii  iii».t-np-  jin-  inilnatiii  in  la^-*  of  li\|N-rp\rt>\ia.  whirh 
\*f  ni:i\  ih:  III-  a-  l»'*»  F  'ir  o\it.  or  \*li«-ii  i-Ntn-nH-  n«T\iiu*  «\mptoiii!< 
rxi-f.  i\in  i!L'iM_:h  t!n-  i'nrm'»'ih'ttT  inav  \h*\  n'lri^ltT  \\i*'  *\*-i:T*t'  inrn- 
tiofn-.!  l"rnhr  i'i«-i  I  Mium^iaiiM'*,  thi-  iiMi*t  i^Ttain.  tin*  m«i*!  within 
i«i:r  i-.iiTr.i!.  .in>i  l.«  i!*  •■  lli-  *afi'-l  an!ip^  fflir.  i?«  *-ohl.  It  may  In*  umiI  hy 
th.  1  \,i|"inii  :"n  i-.t!l-.  !•!•■  i..!.i  jmi  k  !pa;:i"«  ll*.  ."•«»».  >jNin;:in^.  roM  mum- 
jiri-**'-.  '^r  .III  i«  t  -'mj  aji;-!  11!  to  tin*  *  li«'M. 

Th'-  !«:••-?  •••:i\i  II. III!  .i!i'l  ••:!ii  it-nt  mt'th'Ml-.  nf  n-iiu:  cuM  an-  th«*  liath 

am!  til !■!  ;m.  \     t1:.   i..r!i  f«T  infant<*.  aibi  ihf  |i;ii  k  f«»r  •»h!iT  »  hihln^n. 

'If;,-  ]..  '■;.::. 1. 1  1  •.  ■,'.-!  i-.n  *!iii:rlil  U*  rloM-ly  uatditil.  aih!  maiiitainni  l»y 
fr;.  'I'-n  ••!  v  •  •««!  .iur'n:;  !!.•■  liath.  an«l  ihr  applitation  of  lii-at  to  \\\v  ia- 
tP  •!..••  -  !•'!!!.- 'ImTi  '\  .i:»«  »■  It  III  m"-!  ra*«'*  tin*  liath  ••houlil  Iw  pri^i^li^I 
li\  -til  I'.iii'v  *l"  •  -  :'•  •  r-  .in-  MfTi-n  \iry  !»tnkin;::  wln-n  ihi-n-  \u\\r  lw^*n 
a  tlu-hiil  f.iif.  l:"i  ilr\  -kin.  ••xtn-nn-  n'-th^^Mn*^*.  nn«l  niu«H  uhir  iwilrli- 
in-:-,  all  tlif-H'  «\mptiini«  max   miIk^hIi*  rapiilly  and  a  ijuii'l  hlwji  follnw. 
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Tlie  liath  shuultl  k-  repealed  as  80onl 
the  thoniionieter  has  risen  to  its  forn 
h^sLT  cold  w«^ll,  and  in  itt;  use  and  f| 
guided  by  its  elTect  upon  the  ehild^s  ^ 
temperature.  When  with  hyperpy 
surface,  feeble  pulst%  t^halhnv  respirat 
cated  and  a  lin^oiustjird  Imlh  should 

rnhalations,—Thv6e  are  of  morel 
moting  bronchial  sefTetion  tlian  any* 
subbtanees  are  to  he  i^d,  and  in  the! 
cle  on  Bronchitis.  ^  ^^^f  ^^^)^ 

The  nervous  sifnipToiii^l  rdstlessiii 
controlled  by  cold  or  tepid  sponging 
phenacetine — i.  e.,  one  grain  every  tl 
Opium  is  to  be  avoided  unless  there 
or,  when  the  incessant  eough  iss  not  re 
be  given  in  doses  of  gr.  jV-  <^r  heroil 
to  a  child  of  one  year.  , 

Sudden  aUacks  of  general  eoUap 
vere  eases  of  broncho- pneumonia,  1 
the  disease.  When  occurring  in  the  i 
ically  treated,  recovery  may  take  plao 
stages  they  are  usually  fatal.  They 
ti^dcuui  of  tljc  hing  not  previously  in^ 
is  to  put  the  child  into  a  hoLmustal 
and  nitroglycerine  hypodcrmically,  ai 
a  few  iioiirs  alcohol  should  be  given  f 
<liatc  efTect  is  adrenalin  ;  from  one  b 
lion  may  be  u^ed  hypodermieally. 
muscles. 

Trmfmeni  of  protracted  case^,^ 
or  si.\  weeks,  with  no  disposition  or 
about  all  that  can  he  done  is  to  eontii 
in  the  earlier  part  of  the  disease — <*a 
and  [u-oper  liygienie  means.  Many  i 
tieut's  streugtli  holds  out;  but,  unft 
tiuuance  of  the  pneiinuuiic  process  1 
vitality  of  tJie  patient,  and,  though 
attacks  ultimately  prove  fatal 

When  the  fever  has  disappeared^ 
the  physical  signs  and  ttie  general  Ci 
Here,  a  change  of  air  is  more  impo) 
meiit.  I  f  in  the  winter  or  spring  the 
cliioatc  wliere  he  can  be  kept  in  the  c 
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Im  Uken  to  the  mountaioi*  immediAte  improvcmrDt  ii  ofttt  mm9,  hh 
1owi*d  bv  rapid  recovery.  Thia  esperienc^  wo  «cc  repttil^  ittrjr  year 
with  hoi»pital  }uitient«  when  thcY  arc  trAnsfem^^d  from  tbp  citj  to  th« 
country  in  May  or  June.  With  the  ehAngu  of  air  a  general  tunic  plan  of 
treatment  should  be  folluwed,  cod-liver  oil.  anicnie,  imn,  ami  quinioe 
bi5ing  uised,  according  to  the  indicationa  in  c*ach  (lariJcaUr  case. 

One  should  never  declare  one  of  tbeae  cmaei  of  protracted  pnitumoma 
to  be  hopeless^  nor  should  he  be  too  n^ady  to  af^^utiu'  '  '  ««rL*iitoitii 


ia  preaent  because  the  child  h  wasted  and  ann^mic,  and  t: 


^:al  Mgna 


have  peniatecL  In  private  practice  tbe  eaaea  of  Nmple  protracted  ptM*tt* 
naonia  ouinumlM-r  tli*^  tuWrf.-uloufi  cme«,  three  to  one. 

Sum  maty, — In  the  trt^tmcnt  of  broQAo-potmnotiia  it  ahould  be 
borne  in  mind  that,  while  very  little  can  be  done  for  tbe  diaeaae^  very 
mudi  can  be  done  for  the  patient.  The  bygienie  ineafurea  gmerally 
grottped  ttnder  the  term  '*  cmrpfut  nnraing  ^  are  of  ifreat  iroportanoe«  and 
many  of  tbe  mild  caaea  need  no  other  treatment.  Onif  ahould  watch  tbe 
dige»ttve  organa  doaely,  keep  the  bowela  fr    '  i  .    .    n       tv, 

aUomen  to  become  distended  with  gaa.  It  11 

ferae  with  the  action  of  the  diaphragm.  In  etvwre  mm^  the  patient 
maj  be  in  great  danger  in  the  early  iUge  from  two  oaiMsa:  ftrat,  fmm 
tilt  Inteiiaity  of  tbe  general  infection*  which  ia  beat  eraibatti>d  by  tbe 
xiw  of  alcohol  and  f>itr)ThniA  ;  and,  second  I  v,  from  the  nie<*haniea)  emhar* 
raasment  of  the  heart  and  respiration,  in  eonffeqnenci!  of  the  iudden  inter- 
ference with  the  function  of  the  lunin'.  partly  fnim  inflamination,  but 
dlitfly  from  oongeation ;  t  .  d  by  cn• 

eheat  and  beat  to  tlie  extr    .   :  1     ;    1^' the  lat^ , 

danger  ia  from  exhauition ;  this  forbids  tlie  nee  of  all 
iina»  and  neoeaaitatea  the  moat  eareful  itteotiot' 
tlie  patient  thronglioat  tbe  diaeaat*   All  mneonaar, 
avoided,  particnUrly  tbe  nee  of  expectorant  mixtnree^  on  aoeount  of  the 
diatitrbaiioe  of  the  atomai  t  im  ia  to  be  need  Tery  apariocly,  and  ia 

moat  eaaea  tt  ahonid  be  w  iltogether.    The  cotifh  is  beet  leUeved 

by  inhaUtlona  of  creosote,  and  the  nervons  symptoms  by  phenaoetine  or 
baths.  For  local  nse,  ponltkea  ahooM  be  discmrded  sr  '  '^  '  '  'V 
jacket  used  only  when  the  loiipamtiire  m  not  high.  Oou: 
vraatard  sboold  be  eominiied  throughout  the  attack,  wbsii  Iharw  la  much 
hfoodiitia.  Wheie  aatipjietics  ate  required,  mid  ia  aafer  sad  more  effi* 
eieol  than  the  use  of  dnqga.  Of  the  eaidiae  stianlaata,  alebhol  ami 
atiychnia  are  most  to  he  depouled  upon*  Care  should  lie  taken  in  all 
csaaes  to  raaintjun  a  good  peripheral  ciimlatton.  In  sodden  geooTal  col* 
bpee,  the  moat  Talnabfe  meaames  are  hot  moatard  haths»  atryolffihi  or 
adre&alin  hypadamieally^  akobol  fredy  by  the  mouth,  and  the  tehalaUoa 
cif  fisygen.  In  protraHM  tmtm,  and  in  those  with  delayed  raaolwtiooi 
ehfl^fi  of  air  b  more  important  than  aU  ( 
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LOBAR  PN| 

Synonyms :  Fibrinous  ptieumonia,  eroi 

WtTn  our  prt\sent  knowledge,  loba 
an  infoetious  disease,  caused  by  the^ 
coccus)  and  acconipanied  by  a  local  I 
cases  the  general  symptoms  correspo 
the  local  lesion,  they  may  be  out  of  i 

Etiology. — Age, — Lobar  pneumon 
recently  seen  a  case  in  an  infant  of  th 
cal  course.     It  may  bo  seen  even  in 
after  the  second  year  that  it  begins  U 
nearly  all  the  cases  of  primary  pnejira 

Of  IBO  personal  cases,  and  34(\col 
were  as  follows : 

AGS. 

During'  the  first  year , , ,  * *  • 

From  I  he  socqnd  to  the  sixth  year. . . , 

*'       "    seventh  lo  the  eleventh  year * 

**       **    twelfth  to  the  fourteenth  year.. . , 

Totals *,. 

The  greatest  susceptibility  appea 
year,  and  during  this  period  it  is  mos 
year. 

Sex, — Of  my  own  cases^  60  per  ( 
portion  was  noted  in  544  collected 
has  been  everywhere  observed,  but  is 

Season. — In  my  series  of  cases,  th 


In  the  three  wi titer  months . 
*♦        •*      spring      * 
^*        **      summer    *' 
"        "      autumn     " 


Totals. 


♦  For  the  relative  frequency  of  bronchi 
the  table  in  the  introductory  chapter  on  pi 


^^^^        Lob&r  {meamotius  in  ehildnra  therrfore,  m  tn  aduiu.  occnm  mmi  tr^    ^M 
^H         quently  during  the  sprtDg  monibi.     April  ithows  llw  largiel  nmnb^r  ol    ^H 
^^m         mnj  aingle  month.                                                                                                ^H 
^H               Pret^iQus  mndiiion.— In  mj  hotpital  csataa,  8t  per  oeal  of  the  ebUdm     ^^ 
^H         wen.'  pr^^vioualy  in  gcKid  eonditioOt  i&od  onl;  18  petr  oenl  were  deliciil««          J 
^H         rmchitic,  or  irvphilitic.     Thia  obeerrttlaoQ  hie  been  bortie  oal  b?  mj  ex*     ^M 
^^m         perience  id  prirat^  practice — riz,^  that  ae  a  mle  lobar  pneonKmia  afledi    ^H 
^^m         children  who  were  preyipualy  healthy*                                                                 ^H 
^H              Premotu  ilmaM.— Pmrioas  attacki  of  poeumonia  an  obeerted  in  bat    ^H 
^H         a  imaU  proportion  of  caaee.    It  wai  noted  only  dve  tunaa  ia  1$0  OMea.     ^V 
^H         In   the  vast  majority  of  eaaea  lobar  pnenmonia  ia  a  primary  diaeaae,         1 
^H         although  it  o^x^a^ionally  occnn  a«  a  complioatioii  of  parlBiriii,  aeaalea^         1 
^^B         typhoid  or  scarlet  fever,  and  even  diphtheria — chiaiy,  bowttfar,  fa  eUl-     ^J 
^^B         dren  over  three  yeart  old.                                                                                ^M 
^^M              Hpidejnioa  of  lobar  pneumonia  I    have  never  witntwied,  althoofb    ^H 
^H        M  Mrvtnd  oooaeioni  I  have  ae^  two  children  in  a  family  attacked  «lliir    ^M 
^H        cimultaneonaly  or  in  rapid  sncoeaiioii.     Ejibatiitioii,  fatifiMii  and  mspmmm         1 
^^m        are  to  be  ranked  at  awooJated  axoiting  cansea.                                                       1 
^^m              In  addition  to  oibar  oaqam,  tbara  b  required  for  the  prodaotioo  erf  the         J 
^H        dlieaie  the  preaenoe  and  frrowth  of  the  paeamoeooeiia.                                    ^fl 
^m             IM0Ba--7ile  smU  e/  th$  dumm^ln  AM  eaaea  ia  dtOdrea  voder     ^ 
^^1        fourteen  yean,  thii  waa  aa  followa;                                                                    J 
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^M            The rifht  Ineg  wai  Oiaa  aflaeted  hi  IM  par eeai;  tlw  left  hmg  ia         1 
^H        41 5  par  cent;  both  Innga  ia  13  per  eeoit    la  the  order  of  treqaeaoy,  the         1 
^H        diaeaee  iavolvea^  fillip  the  left  baee ;  aeooad,  the  r^t  mp^ ;  third,  the    ^J 
^H        rifbt  baoe;  fourth,  the  left  apex.   The  dtaiaie  albda,  m  a  rale,  a  aiagb    ^M 
^H        lobe,  aad  often  only  a  droamacmbed  poftieii  of  a  lobe*  aloppiaf  riuup^         1 
^H        al  tlie  iatarlobar  fliaare*                                                                              ^J 
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Lobar  pneumonia  among  childrei 
tunities  for  a  study  of  the  peculiarity 
limited*  I  have  myaelf  made  eleven 
pital  records  reports  of  nine  others, 
anatomical  changes  resemble  those  a 
erudatioB  into  the  alveoli  and  smaller 
and  red  blood-cells  (Fig.  87).  Th 
flammation  of  the  mucous  membran 
pleura.  The  frequency  and  severity  < 
lesion  in  children. 

In  the  first  stage,  that  of  conffest 
dark-coloured,  heavy»  and  cedematom 
eerous  and  cellular  eiudation  into  tl 
epithelial  cells  lining  the  alveoli. 

In  the  second  stage,  that  of  red  h 
ndation  upon  the  pulmonary  plenra,g 
it  a  dull,  granular  look.  The  lung  it 
It  is  solid,  and  cuts  like  liver.  It  1 
utmost  extent  and  then  injected  with  \ 
consolidated  area  is  sharply  defined, 
cles  are  seen  to  be  distended  with  £ 
but  with  some  leucocytes,  red  blood-c< 
The  cells  are  cliiefly  leucocytes,  and 
the  pneumonia  of  adults. 

In  the  third  stage^  that  of  grat^  h 
and  the  inflannnatory  products  are  pa 
place  irregularly  throughout  the  luuj 

The  fourth  stage,  that  of  resolui 
consists  in  the  degeneration  and  liqi 
mation^  which  are  ultimately  earriec 
out  into  the  bronchi  and  removed  b 

The  duration  of  the  stage  of  cor 
eral  days;  that  of  the  stage  of  red  h* 
three  weeks.  This  is  the  condition  i 
at  autopsy.  The  stage  of  gray  hepai 
hit  ion  usually  begins  when  the  tem 
sionally  it  may  he  delayed  for  sevc 
in  about  a  week. 

Variafions  in  the  lesions, — (1.)  1 
time,  the  lung  may  remain  consolidj 
solve.  {2.)  The  stage  of  gray  ht^pal 
exudation  of  pus  cells,  which  may  evi 
or  these  may  be  circumscribed  so  as  t 
small  ones.  (3.)  There  may  be  small 
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tton*  are  very  fjf e  in  children*  Purulent  infilinitioii  antl  Aclmjtd  r»olo- 
tion  were  noted  in  none  of  m^  cases,  and  gmngT«Da  bol  ODca.  (4«)  There 
miiy  Ik*  excvj«i*ivo  pleurUy,  or  pleuro-pneumonia*  Tliii  waa  foand  in  one- 
half  (if  my  nutop^ie^*   Tbeee  atsen  wiil  be  separately  coniidtn^  rbewbaie. 

Lesions  in  other  arganM. — With  pneumcinia  of  the  left  aide»  if  compU* 
cated  by  pleuri*y>  there  may  also  be  pericarditis,  Thii  ti  tefio  even  til 
infants.  The  pericardial  inflanitnation  cluiely  rcjieniblat  that  of  tha 
pleura*  There  is  a  ver>'  abundant  exudation  of  fibrin  and  poa,  eoaiiog 
both  surfaces  of  the  pericardium*  Acute  meningitis  was  met  with  twice 
in  my  oases.  The  form  was  an  acute  purulent  menin^iti^,  with  a  very 
abundant  exudation  of  gTeeninh-yeUow  lymphs  chiefly  at  the  convexity. 
In  one  of  my  cases  jieritonitis  wait  alM>  prv^j^nt,  A#  the  pneiimooocms  is 
found  in  all  these  inftammations,  they  may  be  regarded  sji  exmrnplcis  of  a 
more  generalijsed  infection  than  ui^ually  oceara«  Id  moat  of  thase  the 
other  procesaea  are  iM^eondary  to  that  in  tfaa  hmga,  but  someitmea  they 
begin  simultaneously  with»  or  may  even  piweede,  the  pulmonary  l«*sioo. 
Ib  a  faiy  small  propoHinn  of  caaei  Iha  pttMUDmoocns  ta  f<Miad  in  tha 
Uoodf  fplaen,  the  kidney,  and  liver — i.  e..  a  eenriml  fineumocoeens  senti* 
carmia. 

The  heart  i«  '  ami  in  ili    i  the  t^viLus,  espectally 

thosa  of  the  rigli  tuit^i  wxHi  ><  Then«  may  ha  found 

afita^mortem  thrombi,  which  may  oxtaiid  into  the  pulmanary  artery  or 
the  onrts. 

Bymptoma— (1.)  7%s  iypieal  emn§.—A  ehUd  three  or  four  yeara  of  ^{a, 
after  a  few  hours  of  slight  indbpostUon^  ia  soddaoly  takao  with  vomiting. 
followed  by  a  rapid  rise  in  tamparaturau  Ha  ia  dull  and  heavy,  oomplaina 
of  haadaeba  and  genaral  waakneas,  refnaas  food*  and  is  easily  pamdad  to 
miasn  in  bad.  He  has  the  sppoarance  of  beinf  qoite  tit  ev«n  aflsr  a  few 
haora.  Occasionally  sharp  pain  in  the  sida  ia  oomplained  of.  The  akin  is 
dry ;  there  are  marked  thirst,  laatleasDaas,  and  the  oihar  aymplooii  whicfa 
aooompany  fevar.  The  temparaiura  ts  fonnd  to  be  101*  f^  or  avwn  higbsr ; 
the  rsaptimtiona  40  lo  50  a  minnle ;  the  pulsa  fnll,  atrong,  and  ItO  to  ISOi 
On  Iha  saaond  day  tha  paliaot  is  no  bettor.  Tha  tompsntara  ramtt&a 
Mgbi  Iba  tot^gna  ia  ooatod;  tba  anoram  oatiltpiiaai  ika  pain  is  inore 
aavan ;  ooofh  ia  prsaani  aod  nay  be  ipdta  fiw|MiL 

After  tha  aeoiNid  ar  third  day  the  palieol  ia  oanally  move  oomforlablai 
Md  atoapa  bettor,  but  may  be  disturbed  by  tha  oongh.  At  ttmas  Ihaia  m 
niUamaiii  and  at  nifhl  thare  may  eveQ  be  aUghl  daUriaai.  The  raapl- 
ralioo  oontiniiai  rapid  and  tha  tampeimUue  high*  Tbsaa  fenarml  symp- 
toam  Bbow  vary  Ultia  diaftga  ttntil  tbe  atith  or  asvaiilh  day,  wbeii,  i^tar  a 
toqg  da^  wUab  baa  bean  mofw  nalafal  Ummi  bafoffa»  Iha  patiaBt  wakai^ 
daeidadly  improved  aa  to  all  his  symptoms,  Thara  Is  leas  fevar«  and  Iha 
tonparalars  oontinaas  to  fall  rapidly  nntil  it  tooebai  tba  normal  Una,  ar 
it  may  avan  go  bdoiv  Ihia.  As  Iha  farar  lahsidai  tba  palaa  dropa  to  tO  ar 
100,  ud  tha  respirationa  to  16  or  80  a  minale.    Tbaappelito  soon  ralar&% 
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and  convalescence  is  usually  rapid.  Ij 
and  in  a  month  from  the  beginning  ofj 
it  may  be  another  mouth  before  he  cat 
eovered.  This  is  the  course  seen  in  i 
lobar  pneumonia  at  this  age-  | 

(3.)  Pnettmonia  of  short  duratU 
course  of  from  five  to  eight  days,  easel 
only  three  or  four  days,  although  tU 
process  in  tbe  lung  passes  through  th 
the  ordinary  type  chietiy  in  their  dura 
( 3 . )  Abort ive  pn eumoma , — This  f 
hospitals,  but  it  is  not  infrequent  in  p 
is  sumnionetl  at  the  earliest  signs  of  i 
that  of  ordinary  pneumonia,  and  ma; 
case.  The  physical  examination  of  | 
first  stage  of  the  disease,  but  on  the  S 
greatly  surprised  to  find  that  the  tem 
that  all  the  physical  signs  have  disap 
does  not  seem  to  go  beyond  the  first  8^ 
dence  of  hepatization  of  the  lung.  0 
the  physician  to  the  opinion  that  he  h 
There  seems,  however,  to  be  no  dou 
pneumonia,  D*Espine  found  the  pn 
a  case.  This  type  of  pneumonia  corre 
infectious  diseases  so  frequently  met 
curve  in  such  a  case  is  shown  in  Fig. 
is  always  attended  with  some  uncert; 
very  many  of  the  unexplained  high  U 
are  seen  in  children  are  from  this  cai 
ease  sometimes  terminates  in  this  wt 
may  be  because  the  resistance  of  the 
virulence  of  the  pneumocoecus  is  less 

(4.)  The  prolonged  course, — Alt! 
it  is  not  rare  for  pneumonia  to  contii 
This  prolonged  course  is  usually  due 
from  one  part  of  the  lung  to  anothe 
%'olving  in  succession  two,  three,  or  m 
as  *^  creeping  "  pneumonia ;  it  is  ah 
erally  unfavourable.  A  prolonged  U 
ited  to  a  single  lobe  should  always  su 
empyema,  occasionally  pericarditis. 

(5.)  Cerebral  pneumonia,— Thi^ 
and  Barthez  to  cases  of  pneumonia  i 
dominate.     They  will  be  considered  1 
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Ofwei. — Prodromal  symptoms  of  more  than  a  few  hours*  duration  are 
quite  rare.  The  onset  of  lobar  pneumonia  is  almost  invariably  sudden, 
with  well-marked  symptoms — vomiting,  diarrhoea,  chill,  or  mnvn^j^jpfl.  _ 
Vomiting  is  altogether  the  most  frequently  seen.  It  was  the  mode  of 
onset  in  about  one  half  my  cases.  In  summer  particularly,  there  may  be 
vomiting  and  cliarrhava,  A  distinct  chill  is  rare  in  a  child  under  five 
jeara  of  ago,  and  is  not  very  common  even  in  older  children.  Convnl- 
Bions  are  not  very  infrequent^  being  seen  in  about  five  per  cent  of  the 
eases*  Their  occurrence  depends  upon  the  suddenness  of  the  invasion 
and  the  susceptibility  of  the  patient. 

Cou^L — ^This  is  present  in  most  of  the  cases  throughout  the  disease, 
but  often  is  not  marked  for  the  first  day  or  two.  It  ia  seldom  a  distress- 
ing symptom.  A  disposition  to  suppress  the  cough  on  account  of  pain  is 
very  frequently  noticed. 

Expectoration, — ^This  is  rarely  seen  in  childhood,  and  practically  never 
under  five  years  of  age.  Children  of  ten  or  tw^elre  may  have  the  same 
expectoration  as  adults — -white  and  viscid,  or  brownish -red  early  in  the 
disease,  yellow  and  abundant  toward  its  close. 

Fain, — IXeadaclie  and  general  muscular  pains  in  tlie  back  and  extremi- 
ties are  frequent  during  the  invasion.  The  characteristic  pain,  however, 
is  pleuritic.  It  is  not  necessarily  felt  in  the  region  of  the  aflfected  lung, 
and  often  not  in  the  chest  at  all.  It  is  frequently  referred  to  the  loin,  the 
epigastrium,  or  to  any  region  to  which  the  intercostal  nerves  are  distrib- 
uted. In  a  recent  case,  in  a  boy  of  seven  years,  for  the  first  twelve  houra 
there  was  intense  localized  pain  in  the  right  iliac  fossa,  associated  with 
such  extreme  tenderness  as  to  lead  to  the  suspicion  that  the  case  was  one 
of  appendicitis.  The  pain  may  hust  throughout  the  disease,  and  occasion- 
ally it  is  a  most  distressing  symptom  ;  but  usually  it  ia  only  moderate,  and 
rather  more  severe  early  tlian  late  in  the  disease. 

Prostration, — This  is  one  of  the  characteristic  features  of  pneumonia. 
The  patient  is  generally  willing  to  go  to  bed  on  the  first  day  of  the  attack, 
and  shows  little  desire  to  leave  it  while  the  disease  continues.  "Walking 
caaes^'  are  not  common  in  children. 

Respiration. — ^This  is  always  accelerated,  and  generally  out  of  propor- 
tion to  the  pulse.  The  normal  ratio  of  t!ie  respiration  to  the  pulse  is  one 
to  four;  in  pneumonia,  frequently  one  to  two.  The  respiration  is  not 
laboured  and  not  quite  panting,  although  this  term  is  sometimes  used 
to  describe  it  It  is  jerky.  There  is  a  short  inspiration,  then  a  momen- 
tary pause,  followed  by  a  quick  expiration,  which  is  accompanied  by  a  short 
moan.  This  expiratory  moan  is  very  characteristic.  The  rapidity  of  res* 
piratioQ  is  usually  in  proportion  to  the  amount  of  hing  involved,  but  it  is 
also  modified  by  the  temperature,  as  the  respirations  often  drop  from  60 
to  30  in  the  course  of  a  few  hours  at  the  crisis. 

Pulse, — In  the  early  part  of  the  disease  this  is  frequent,  full,  and 
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strong,  from  1*^0  (o  150  a  minute.  Later  it  may  be  weak,  small^  com- 
pressible, and  aomeliraes  irregular.  It  is  much  more  rapid  in  the  child 
than  in  the  adult,  160  and  180  being  often  seen  in  cases  not  especially 
severe.    The  pulse  rate  is  of  less  importance  than  its  character. 

Temperature, — The  tj^iieal  temperature  curve  of  lobar  pneumonia 
(Fig.  103)  is  characterized  by  an  abrupt  rise  usually  to  104"  or  105"  F., 
and  by  daily  fluctuations  generally  within  the  limits  of  two  or  three  de- 
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Fio.  lOS-^-Typical  tempemturo  curve  of  lobar  pneumonlfl. 

Hininry. — Male,  three  ypare  aUi  ■  in  fair  condition  \  sudden  onsut;  m^n%  nt  conBolkiation— 
hrotu'hijiJ  respiration  and  voke,  and  dulne»»— over  left  lower  lobe  bebiud^  not  diatmot  anUi 
the  morning  of  the  fifth  day.     On  the  Hevonth  d*y  the  lung  wus  rcfiolviiig. 

grees  until  the  crisis,  at  which  time  the  temperature  falls  to  normal,  usu- 
ally  in  the  course  of  twenty-four  hours.  After  this  time  it  does  not  go 
above  the  normal  line.  Such  a  curve  is  seen  in  the  majority  of  cases  over 
three  years  of  age. 

In  eases  under  three  years  of  age  it  is  not  uncommon  for  the  tempera- 
ture to  be  of  a  more  or  less  remittent  type  (Fig,  104). 
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Fio*  104^Ijobar  pneumonia  with  remittent  tomperaturo, 

inMifirf^^—T^mnh,  ctifhteuii  nimiths  oUl ;  in  fair  conclition ;  sudden  onset;  repeated  cxiunU 
nationH  of  ohc»t  made,  l>ut  no  abnormal  stgna  uniil  the  ninth  day,  when  there  were  very  rudo 
re»piratinn  and  sli^^ht  dulnesa  at  the  rijifbt  apex,  in  fnmi;  on  the  twelfth  day  oil  the  ai^ns  of 
oonsoUdation  ut  tlie  mmQ  point,  no  rileaT;  four  da)  a  afler  the  eri&ifl  the  luaga  wero  o)e*r. 

These  wide  fluctuation?^  often  lead  to  grGut  difficulty  in  diagnosis,  par* 
ticularly  if  the  physical  s.igns  appear  late,  as  they  not  infrequently  do.  It 
1;^  possible  that  some  of  them  are  to  be  explained  by  mixed  infection. 

The  following  chart  (Fig.  105)  illustrates  three  features  which  are 
often  seen  in  pneumonia :  (1 )  A  temperature  whieh  early  in  the  disease  is 
steadily  high  and  as  the  day  of  crisis  approaehes  becomes  remittent;  (2) 
a  secondary  rise  after  being  normal  for  twenty-four  hours,  which  was  due 
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OmeL — PltMlromal  wpnpiomn  oi  mori  Uian  •  few  hoiin*  darmtioD  mn 
quite  rare.  The  oatei  of  lobar  poiiiiBOliia  U  almoit  iarariahlj  euddeo, 
witli  woll-mjirked  symptomi— vomitings  diarrhcBA,  chilly  or  qQQgyiigiiai^ 
Vomiting  ii  lUtogetlier  the  moal  {re<iu«i[itJy  seen.  It  irai  Ibo  modo  ol 
OQaot  ia  about  oue  half  my  oaioe.  In  jtummcir  partioularlr,  thet^  may  be 
Toautiiig  and  diarrbuBa,  A  duitinct  chill  ia  rare  in  a  child  under  flre 
yeari  of  afe,  and  i«  not  rery  common  oven  in  older  child  ran,  Ck>o?nl- 
iiona  are  not  very  infrequent,  being  leen  in  about  flva  par  omI  of  the 
oases.  Tboir  oocurrenoo  depends  opon  tbe  mddaii&aM  of  the  iafanoo 
and  the  iutcepttbiiity  of  the  patient. 

Cbit^JL-^This  is  present  in  most  of  the  oiass  throughout  the  diseaas, 
but  often  is  not  markt^l  far  the  flrvt  day  or  tare.     It  is  seldom  a  dtitiass 
lug  symptom*     A  dU{M»tiU<m  to  suppress  the  ooogb  on  aeoount  of  pain  is 
▼ery  frequently  notici^* 

MsBfiet&raiwn, — This  is  rafely  seen  in  ektldlioodt  and  pvaoliQaQy  natar 
nndar  flfa  years  of  age«  Children  of  tea  or  twalta  auy  lia?a  Iba  same 
axpectomtion  as  adults — white  and  Tiaeid,  or  broimtah-red  early  in  the 
disease,  vi'llow  and  abundant  toward  ite  doseu 

Pain. — Headache  and  genetal  muscular  paina  In  tba  back  and  artremi* 
ties  are  frequent  during  the  bvasioo*  The  ehaia^t^risito  pain^  bowa?«r« 
is  pleuritic.  It  is  not  neoessarily  fdt  in  the  ragion  of  the  aflecrted  lung, 
and  afwu  not  in  the  cheat  at  all  It  is  frequantly  fwhtnwA  lo  the  loin,  the 
tpigMtrtumt  or  to  any  region  to  which  the  Intercostal  nerrtss  ara  dislrib* 
nied.  In  a  reoant  case,  in  a  boy  of  aeTsn  years«  for  the  fiivl  Iwoliw  hooia 
there  was  intaaas  looalisad  pain  in  the  right  iKac  foaai  aasoidaAed  willi 
saoh  eitrsma  landemess  aa  to  lead  to  tba  aaspicioii  that  tha  case  was  ana 
of  appendicitis.  Tha  pain  may  last  Ihroughoiil  tha  disease,  and  oecaahnn- 
ally  it  b  a  most  distressing  symptom  ;  but  aaiiaUy  il  Is  only  &iodefat«»aiid 
ralhar  more  severa  early  than  lata  in  the  diseass 

Praslrwliafi. — This  b  one  of  the  oharactaristio  fiatitres  of  poaomaBia^ 
The  patient  b  generally  willing  to  go  to  bed  on  Iha  irsl  day  of  the  attack, 
and  shows  little  desire  to  leave  it  while  tha  dlssMe  oonttnaas.  ^  Walking 
aaaea**  are  not  csommon  la  chUdnpn. 

Aqptralim,— Tbb  b  always  aeoelerated»  and  g^ncfally  oat  of  propor* 
tkm  lo  tba  palssb  Tba  aomial  ratio  of  tba  laspiratioa  to  tba  palas  is  ooa 
lo  lour;  in  posonionia*  treqnenlly  one  to  twa  Tba  laapiration  b  not 
laboarad  and  not  quite  panting,  althoogh  tbb  term  b  somatlmas  ossd 
lo  daeoriba  it    It  b  Jerky.    T^  i  short  inqdralion,  than  a  momsn- 

lary  pause,  followed  by  a  quick  ^  /  ti,  which  b  aoooaspaniad  I7  a  dioffi 
moan.  Thb  ^jrpiratory  mi»n  b  vary  charaoteriittc  Tha  rapidity  ol  rm- 
piimtion  b  uaually  in  proportana  fto  tba  anoiinl  of  taag  invalTad,  bat  il  b 
also  modified  by  tba  lampentBra,  aa  Iba  n^ptratiofis  often  drop  frasa  M 
to  90  in  the  course  of  a  few  boon  at  the  oritts. 

Pmlm. — la  the  sarly  part  of  tba  diaeasa  iku  »  irT«|yrus  fuQ,  and 
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^^H          Btrong,  from  120  to  150  a  minute. 
^^H           pressible,  and  sometimes  irregular. 
^^H          than  in  the  adult,  160  and  ISO  bei 
^^V          8evere.    The  pulse  rate  is  of  less  im 
^^H                  Temperature. — The  typical  tem 
^^B           (Fig,  103)  is  characterized  by  an  at: 
^^H           and  by  daily  lluctuatious  generally  ' 
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^^^^^^r                                Fm.  loa.— Tjplcal  temp«r&ti 

^^^H                     ffiHf}ry.—Mtili\  three  yean*  old  ■  in  fair  co 
^^^H              bronehlttl  rei^piration  and  voke,  and  dulDcse- 
^^^H             the  mominif  of  ibo  tfth  day.    On  the  sevetith 

^^^B          grees  until  the  crmm,  at  which  time 
^^^H           ally  in  the  course  of  twenty-four  h( 
^^^1           above  the  normal  line.    Such  a  eurv 
^^H           three  ye^r$  of  age. 
^^H                 In  cascB  under  three  years  of  age 
^^^L^     ture  to  be  of  a  more  or  less  remittc 
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in  this  infiUQce  to  an  czttniioD  of  tha  dUotuc  to  a  new  part  of  tbe  tang; 
(3)  a  fall  to  a  point  considerablj  below  nonnal  at  the  time  of  tbe  criati. 
In  tilts  aue  the  tempeimtun}  fell  in  the  coune  of  eighteen  bovn  tem 
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Wtm,  Vt^^hohmf  fnemotmU  w\$h  mbnormd  t«iti|Mnitsr»  allv  IIm  < 


Mi»vf.^^«aaU,ala«( 


twtMj*fottr  boar*  of 
Of  til*  ' 


I.  alailiMi  metakB  ol4 rblrlj  bcidtlijr ;  todckA  9BMt ;  ■iiuim— ■  liflnl 
riiflM;  iniMBHitrtliw  la  laA  ■mnaitfj  i^Bkift  ««  f^  •Ifatfi  ilif  s  m  ike 


nlalh  b  Hflitlaiit  middl* 

Taprm        ,  

In  di«  rigJii  Im^*    EcaolatUn  r»p)tl  iftor  ctWl 


105*  to  95^  F.t  and  later  still  lower ,  n  mtiM  tvo  ohvk  tn^fore  it  finally  r^ 
mained  at  the  normal  point,  A  fait  to  M*5*  or  97*  F.  at  the  tinse  of 
crisis  is  not  uneomraon. 

In  the  foregoing  oaaea  the  ferer  terminated  by  eridL  In  Hg.  IM  ia 
shown  one  ending  hjr  lyais.  Thb  b  a  mode  of  termination  much  mofw 
frequent  in  young  children  than  in  those  who  are  older.   ThQS«  in  ninety* 
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«^^;  0lltllft««Ml4lf  4lHaBl* 


three  of  my  owncmac^,  iw^^nv  all  of  wl,  ,  i    !  r  :Srrr«  Tears  of  age* 

the  fe^er  ended  by  erisis  in  forty-nin^ .  -u  .:  r:v  four;  while 

in  Art  hundred  and  twenty-two  coilecled  eases,  the  majoritT  of  whidi 
were  in  older  children*  three  hundml  and  ninetv  •'  --^-^  '^^  '^•^*  and 
eat  hundred  and  twenty-ais  by  lym* 
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sounds  so  complete  as  to  snuggest  fluids 
over  the  healthy  portions  of  the  lungal 
aggerated  breathing  is  not  infrt^queni 
ing,  and  the  physician  may  be  led  ini 
moiiia  upon  the  wi:ong  side.  Exagg 
from  normal  breathing  except  in  im 
gpiration.  Bronchial  breaUiing  is  hi 
nearly  equal  intensity,  both  on  expiry 
IB  frequently  au8cuiraterl,  crepitant  r| 
ally  he  heard  at  some  period  at  the  enc 
are  present  hut  for  a  few  hours,  and 

In  the  second  stage,  that  of  consoli 
affected  part  of  the  lung.  Upon  palpal 
Toca.1  fremitus,  and  on  percussion  then 
flatness.  Over  the  rest  of  tliis  lung  tl 
tympanitic,  resonance  ;  this  is  especialj 
in  front,  when  there  is  consolidation 
conditions  cracked-pot  resonance  may 
healthy  lung  there  is  exaggerated  Te$ 
consolidated  portion  there  are  bronc| 
the  area  over  which  they  are  heard  bet 
ally  absent,  but  there  may  be  pleuriiio 

In  the  stage  of  resolution  there  ! 
signs  of  consolidation*  The  pure  bro] 
ular  breathing,  the  vesicular  element 
rAles  of  all  varieties  are  heard.  ITsu 
slight  diilness  or  diminished  resonance 
is  feeblfir  than  normal  and  a  little  hi| 
also  d£jJriciiojL_sounds.     These  signs 

ExcepHonal  physical  signs.— ^\i\\ 
of  consolidation  are  distinct  on  or  bofo 
may  be  delayed  much  longer.  Of  eigl 
not^  on  which  consolidation  was  fou 
later  in  one  fonrth  the  number.  In  s 
repeatedly  examined,  no  consolidation 
later  and  in  one  case  not  until  the  t^ 
to  look  upon  these  cases  of  delayed  • 
of  central  pneumonia.  That  pnetimo 
lung  for  a  number  of  days  is,  to  my 
autopsy,  superficial  pneumonia  I  have 
pneumonia  never.  There  are  two  regir 
and  yet  not  be  accessible  by  our  mea 
the  apex  of  the  lung  in  the  part  eovei 
pasterior  border  of  the  lung  where  it  1 
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of  these  situations  pneumonia  may  be 
find  it.  It  is  quite  conitjion  in  caries  wi 
distinctive  evidentei?  of  di.setise  are  fo 
the  da  vide  iu  front,  and  these  regi( 
doubtful  cases,  80  me  times  the  delay! 
constitutional  symptoms  ilue  to  a  pneil 
for  several  days  before  the  developni 

Complication*. — The  occurrence 
portiou  of  the  lung  is  so  constant  that 
plication.  A  slight  serous  exudation 
common,  but  more  than  this  is  very  ra 
severe  cases  of  pleurisy  there  is  an  exc 
This  occurred  in  eiglit  per  cent  of  my 
ically  as  pleuro-pneumonia,  and  will  1 
ditis  is  rare;  it  was  seen  only  twicte  in 
assueiated  with  pleuro-pneumonia  of  t 
any  new  s\Tuptoms.  EndocarditiB  wi 
occasionally  occurs.  Meningitis  is  ra 
the  disease.  It  is  nearly  always  usher 
ing  or  convulsions.  Its  course  is  si 
causes  few  new  symptoms  except  abda 
nesg. 

Course  and  Termination.— In  the  | 
monia  terminates  either  in  perfect  n 
in  recovery,  resolution  commonly  beg: 
of  the  fever,  and  is  complete  in  about 
common  in  children;  chronic  pneu; 
sequelae,  hut  empyema  is  very  conim 
velop  immediately  after  the  pueum 
high ;  or  there  may  be  an  interval  of 
of  the  pleural  symptoms.  Some  plet 
every  ease  in  which  there  has  been  n 
and  extensive,  these  may  be  the  caus< 
other  dry  pleurisy. 

Death  from  uncomplicated  pneon 
to  heart  failure,  with  or  without  faihi 
heart  failure  sometimes  develop  quit 
ently  doing  well.  The  symptoms  ar 
then  of  the  legs  and  arms ;  a  rapid,  c 
lar  pulse;  muscular  weakness  and  pa 
Bvniptonis  of  respiratory  failure  are: 
Bonietimes  100  a  minute;  hlueneas  0 
leaden  hue  of  the  whole  body;  there 
Bion  of  all  the  soft  parts  of  the  chest 
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Death  may  reiolt  early  in  the  diaeaae,  where  the  pneamonia  haa  ipfead- 
rapidly,  iovoMng  bath  lungi.  The  earliest  deaths  I  have  aeeii  were  on 
\kB  fourth  day,  and  were  due  ta  a  failure  of  the  heart  and  reepiraUon. 

moei  of  the  uncompHcatail  falal  caaea,  death  reaulU  from  heart  failure 
at  about  tlie  time  of  the  eri»is*  In  the  complicated  caaea  death  umally 
ooours  in  tho  second  week.  I  once  knew  falal  amiingita*  to  develop  at 
the  end  of  the  fqur^hJEfiek. 

Diagnoeii. — The  meet  eharacterijitic  differences  between  hrooobo-  aod 
lobar  pneumonia  are  tliown  in  the  following  taUe : 


BaOK0HO*PNSC!]IOKIA. 

I.  Mon>  tii&n  hftlf  thf  c«ms  fsooikilarj. 
I.  Undsr  Uue«,ohkJl|  itmlar  two  jmn. 

a,  Ooeurs  mote  INqiMiitSy  hi  dsUoats 
and  debilitated  ehUdrai. 

C  BsHeria^lii  pninary  easts.  uiuaUy 
Um  insemoeoeees ;  in  fseeodary  casss^ 
asQslljr  mixed  infection* 

tk  Pniducuotinianiinatlonddeflfesk 
liilftr :  procsM  often  diffasi, 

tk  Onset  oUsn  grsdua],  soaietlBiss  in'" 
s&iloa%  sspsdaDy  whsn  seeoadsry. 

7.  Ko  typical  oonrss;  imrofliai  Issls 
tJircs  or  four  wseki :  nnly  tannlaates  by 
criaii^ 

a  IatoItss  both  lunfs  ss  a  nils»  most 
fifeqnenily  lowir  lobss  poslorieily. 

It  iilfns  of  braioliitis  ailaffod  wUh 
Ihessof  eon^itdstiong  HUes  in  otli«r  pttft* 
of  the  same  tunf,  or  in  ths  oppoiita  Inoic, 
ttuwifhem  tbe  llsissii 

10*  t^nmotldattoci  later^ftmrtJi  tessr- 
SQlh  dm  J ;  th4»r«  nuij  bv  noat ;  ttpt  to  be 
faeonplito;  sbadw  ell  gtidaally. 

IL  ftsnlatioa  slew,  oiie  wsk  to  Iwe 
auHiths;  oUsn  Nwomftas;  Meo^f  IsnA* 
SBey  to  oeoQcse  'QMeaiis» 

1%  BslariM  tad  sscond  sMaoki  f^ 


lohar  PKimoxiA. 

L  Alanwi  fttwaji  prfooary. 

%.  Most  oomiBOfi  bit  IP— n  Ikrm  aad 

•Ifilt  VI-AHL 

ik  Mam    oftMi    ia 
bed  thy* 
4Tbei 


a.Cldsayibrla;i 

H  QmsI  saddtfn,  with  ireU.Mrlud 
synpioBak 

t  Tjplmi  mtami  cfiili  vaaOf  Ihn 
ftflhtoelfhthdi^. 

a  UsaaUyeMlobserapaftof  alobe: 
liA  baas  man  toqasatly.  rishi  w^^  mnL 

%  SUSS  soly  early,  and  dadof  rw^ 
loUmi;  trmivmAif  mo  dgam  la  opyeiiSa 
laaa- 

10. 
third  dsy. 
ttSBidly  shaiply  ( 

It 
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In  the  majority  of  caaea  the  symp 
eigna  bo  typical  that  it  ia  difficult  to  o 
of  care  ia  used  ia  the  examination  of 
featurea  are  the  audden  onset,  with  von 
tratioQ ;  rapid  respiration,  with  the  e^ 
102**  to  105°  F. ;  cough  and  thoracic  p 
rapidly  developing,  circumacribed  conso! 
a  lobe.  The  diflcoltiea  in  diagnoats  an 
seen  in  the  general  sjmptoraB,  and  to  t 
signs,  The  error  nsnally  made  is  to  m 
disease,  rather  than  to  mistake  some  i 
account  of  ita  frequency  in  children, 
eluded  before  accepting  any  other  ez 
temperature.  It  is  surprising  to  find 
symptoms  accompanied  by  high  fever,  i 
should  be  followed,  in  all  cases  of  acu 
examination  of  the  cheat  daily  until  i 
temperature  rapid  respiration  is  addec 
lungs^  no  matter  what  the  other  sympt 
happens  that  the  general  symptoms  ai 
physical  signs  appear  late.  In  such  c 
looked  for  high  in  the  aiilla  or  just  bi 
ticularly  in  the  cases  of  apex  poeumot 
exist  If  frequent  and  thorough  examij 
few  cases  will  be  overlooked. 

In  their  onset, scarlet  fever, tonsillit 
semble  pneumonia.  Scarlet  fever  is  reci 
characteristic  eruption  on  the  second  c 
toms.  In  infancy,  pneumonia  often  be^ 
there  is  also  diarrhcea,  which  may  lea 
gastro-enteritis.  The  constitutional  sy 
resemble  those  of  pneumonia ;  the  diagn 
eral  days  until  definite  physical  signs  ( 
anoe.  Malaria  is  distinguished  from  lol 
tioned  in  the  diagnosis  of  broncho-pnc 
diseases,  pneumonia  is  to  l>c  differentia!* 

Pncuuionia  with  marked  cerebral  sy 
bro-spiual  meningitis.  In  both  we  ma 
sions,  delirium  or  stupor,  opisthotonus, 
the  temperature  is  more  often  steadi 
pulse  is  never  slow  and  intermittent 
stupor  ia  usually  lesa  profound;  and 
In  meningitis  there  is  usually  a  stead 
nervous  symptoms  for  the  first  three  ( 
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tro  is  A  rule  most  marked  darmg  the  int  twenty-fimr  or  faHj*etght 
hoiin^  and  then  gradually  diminiah,  aiwaya  anbsiding  completely  at  the 
criiia.  WhUe  moat  of  the  individual  aymptnma  beloogjiig  to  nilliligiUl 
may  be  presenti  they  are  uaually  leaa  ftevere  and  leii  pmiilc&i  In  pnM- 


moDia. 


Tho  <|Ui*tUon  aometiniea  ariaee^  in  a  oaae  of  pnenoKmia,  whether  the 
earebral  symptoma  are  funetional,  or  whether  meningitia  abo  exiata. 
If  the  nenraua  symptoms  are  present  from  the  beginning,  there  ia  proln 
ably  no  meningitis.  II  they  develop  suddenly  during  the  eonne  or  to- 
ward the  doae  of  the  diaeaae^  meningitts  ahould  be  anapected. 

Lobar  pneumonia  b  to  be  dilleretitiated  from  a  pleuritic  effnilon. 
The  most  common  miatake  which  I  hafe  seen  made  ia  lo  oonlottnd  «BI- 
pycnia  with  unreaolved  pneumonia.  Tlie  latter  la  verj  infrequent,  aa 
that  the  probabilittea  are  always  strongly  in  favour  of  the  dtagnoab  of 
empjema*  In  poeumonta  rarely,  if  trver*  ia  the  whole  lung  affeeiadL 
There  ia  bicreaaed  local  fremitus,  dulncaa»  bronchial  Totee  and  bswalli* 
ing,  and  oocaaional  rilea  of  friction  aounda.  In  ciopycaia  the  whole  lung 
b  often  affoetod^  there  b  dbplaoement  of  the  heart,  flatneaa  on  pL^rcua* 
alon,  dimlnbhed  or  absent  vocal  fremitus,  and  althoogh  broDchial  voice 
and  breathing  are  present,  they  are  n^ually  dbiant  and  feeble.  There 
are  no  rUes  or  frictioo  sounds.  In  doubtful  cases  an  exploratory  puno* 
tuie  should  always  be  made.  Serous  effuatona  give  the  aame  phyaieal 
signs  as  empyema,  but  are  relatively  rare. 

Prognoda. — ^Tben^  i*  probably  no  disease  in  which  the  patient  appeaia 
ao  ill,  and  yet  so  often  recoveii  completely,  as  in  lobar  poemnoaia  in  a 
diild  over  three  years  old*  Of  ijn5  collected  cases,  chiefly  from  bos* 
pital  practice,  there  were  but  *S9  deathay  a  mortality  of  three  per  cent 
In  187  cases  of  my  own  tbeie  were  21  deatha^  a  mortality  of  eleven 
per  cent  Only  one  of  the  fatal  cases  waa  over  two  yean  old.  The  dif- 
ference between  the  mortality  among  my  cases  and  the  general  mortality 
given,  b  due  to  the  fact  that  a  large  proportion  of  the  first  group  were 
observed  in  children  under  two  years,  while  of  the  collected  casaa  the 
vaat  majority  were  in  oMer  children.  Combining  the  above  figuiws,  we 
have  a  total  of  1,48S  eaaea  with  60  deaths,  a  mortality  of  four  per  cent 
In  nearly  all  ray  caaea  death  waa  doe  either  to  compUcationa  or  to  vety 
aadaadva  dlaaaas,  aa  when  both  hinga  wers  involved,  or  nearly  the  whole 
of  na  Insf .  In  only  one  case  was  an  uncomplicated  pneumonia  of  a 
afa^  lobe  faUL 

The  prognoab  dependa  upon  the  age  of  the  patient,  the  ptwaenoa  or 
ahaaBoe  of  eompBcatbna^  and  the  eEtanl  of  the  dbaaaa.  Theae  faetora 
as«  to  ha  taken  Into  eonaideratiaii  talber  than  any  aperial  symptoms. 
Bariy  convubions  do  not  materially  alTeH  the  prc^gnosb.  Of  seven  such 
eaaes  only  OM  was  fatal  Late  eonvubiiina  are  ahrayi  very  unfavourable, 
•fj^i^fiaj  eiUiet  eihaoation,  tonwnta,  or  the  devak^niienl  of  oMningttia. 
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The  occurrence  of  vomiting,  diarri 
the  disease  is  always  unfavourable.     ' 

A  temperature  range  between  102** 
tlioee  limits  the  fever  does  not  alfeci 
temperature  does  not  increase  tlie  dai 
might  be  expeeted*  Of  fifteen  cases 
lOG""  F.  or  over,  all  but  three  recfjverec( 
106.5''  or  over,  only  one  died.  Th€i 
mj  eases — 107.5^  F. — was  in  a  patieni 
even  t!iough  the  temperature  may  ( 
Mueh  more  serious  is  a  fever  which  rel 
most  cases  this  accompanies  either  vet 
monia*  The  eontinuauee  of  the  fever 
torn,  for,  although  the  crisis  may  be  p 
occur  normallv,  such  a  prolonged  tem^ 
of  a  new  focus  of  disease  or  the  de\ 
severe  attack,  the  extension  of  the  disei 
is  always  unfavoui-ahle.  If  resolution 
perature  becomes  normal  a  relapse  sk 
deveh^]>incnt  of  empyema,  or  some  oth 

Treatment. — In  Ihe  treatment  of  Ic 
cardinal  facts  are  to  lie  kept  in  mind, 
a  strong  tendency  to  recovery  in  the 
of  the  treatment  adopted.  The  fatal  i 
under  three  years  of  age ;  the  rare  da 
to  complications.  I  hclieve  that  there 
we  can  abort  pneumonia  or  shorten  its 
the  indications  are,  eo  far  as  possible 
during  his  illness,  to  prevent  complic 
symptoms  as  they  arise. 

In  perhaps  the  majority  of  cases, 
reqxured.  The  patient  should  lie  kep 
attack;  lie  should  be  lightly  covered,  < 
and  allowed  plenty  of  fresh  air  in  the  r 
even  though  the  room  temperature  is  ■ 
should  be  given  at  regular  intervals, 
hours.  It  should  not  be  forced  when 
thirst,  especially  early  in  the  attack 
pletely  lost.    Water  stionld  be  allowed 

These  measures,  careful  nursing, 
^  to  a  child  of  tliree  years)  when  the 
sleepless,  and  cold  sponging  when  th( 
fortable,  are  usually  all  that  is  necesss 
for  complications. 
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Spiefal  qrmptomn  may  require  trMtinent  Whoi  not  mfmm,  the 
Derrom  fjinptomii  EDty  be  coDtrolM  hj  wAtkm  aIom  or  in  combioalion 
irilh  phenacetine  or  the  bromidai,  SooMtllMi  ipoilgiDg  with  wann  iraUr 
ia  bettisr  than  drug».  Severe  tarmnm  ajmtptonai  anch  as  deLiritim,  »titpiir, 
grrai  rwtleiaziefui  wiUi  impending  oommlaioDay  whoi  aaK»eiat<*d  with  tiigh 
tompcratiire,  cull  for  m*  ta  th«*  hoad,  cold  wpntigmg,  or  iU*  cold  pack 
or  bath.  Pain*  if  moderate,  may  bt*  iriiafod  by  counter-irritatloo  by  a 
mitatanl  pa^te  or  by  a  hot  poultice;  if  mrnre^  codeine  may  be  vmi 
in  mhlUum.  Tho  cough  i«  rarely  fewtm  CMQgh  to  require  tgmtmmL 
Whm  it  tM  HO  M*vere  a«  to  prertait  aleep^  amall  Ame*  of  Dovar^a  ptmA&t 
or  codeine  should  be  gifen.  Antipyretic  maaaitres  aro  not  naooMartly 
called  for  even  if  the  temperature  ia  very  high.  Soma  nBTfoua  ekildraa 
are  leaa  diHturlied  by  the  tenqiemture  than  by  the  toeana  itted  to  radoco 
It  Under  nuch  conditions  the  temperature  Nhould  be  cloudy  watdiisd, 
bni  not  naoeaearily  inlerff«id  with  utileai  otJiar  tymptOQia  davabp.  The 
tmfjim  tymptoma  are  a  better  j^^i^^  than  tha  tb«r|BBPiitcr  to  the  ma 
of  an_ti£XZfitk>*  C^ojd  I  belieire  to  be  the  aafest  and  moat  certain  anti- 
pyretic we  poanesn.  It  may  bo  uied  as  a  cold  sponge  bath,  the  cold 
sck  or  an  ice  bag  to  the  chait  Tliere  U  no  objaction  to  the  hath  eieept 
the  prejudice  of  the  laity.  While  cold  is  appUeil  to  the  trunk  the  ei* 
trinities  should  be  cloeely  witrhed,  and  heat  appUad  if  noovsary.  Tha 
duration  of  the  pack  or  bath,  and  the  freqmiiey  of  thair  nn^  will  dapeod 
u|)on  the  indiridual  ease  In  the  majority  of  casea  atimnlanta  are  not 
nx]uired.  They  are  called  for  when  tha  pulse  k  wmk,  eooipnariUa.  and 
rapid,  whoi  tha  face  ia  pale  and  tha  axtramitiM  aiw  cold.  Tha  aana 
stimulanti  are  to  he  employed,  and  in  the  Mme  way.  as  in  brnndio- 
pneumouia.  (Tardiac  stimulanti  are  umally  reqniretl  in  larger  quantity 
at  the  time  of  and  Juat  aftar  tha  erisia.  Rrapiratory  sitmuLantj)  are  indi* 
aaiOtt  aa  m  ■w*'*tvti'**b*'^"*™"'*****- 

Purao-rjruniona^ — Uader  thia  term  ara  iiieliidad  easaa  of  poeii* 
monia  with  aa  eieeari?a  amoant  of  pleyriay,  the  twn  prerw—  uniting 
to  produce  a  single  clinical  type  of  iiteoaa 

In  nearly  all  eases  of  lobar  pnaMionla  ^mm  ta  a  certain  amount 
of  inflammation  of  the  pftlmoiiafy  pleura,  and  also  In  Iboaa  casei  of 
which  aiw  aoeompaitied  bj  any  marked  degree  of 
la  both  of  these  tha  planriagr  ia  nsnally  coextanrifa  with 
the  conaolidation.  But  in  eertmia  cesea,  ia  both  forms  of  pneumonia,  the 
anuHtnt  of  plmrisj  ia  aiieaiiii^  aad  thia  so  modifks  the  sf 
cQom  of  the  diaiaaa  aa  to  raqoita  far  them  a  M*(Mirate 
la  some  it  a|>peara  that  the  inflammatory  process  b<!frins  almost  rimul- 
taneoasly  ia  tha  Imig  and  in  tha  pleara :  while  ia  oihars  the  pleurisy 
feUova  tha  pnaamania,  Thaaa  caaes  are,  I  bdlefa,  alaiost  invariably 
due  to  the  paamnoeooeaai  although  ia  smne  theif*  is  a  mimd  tnfertion. 

In  398  hospHal  eaaea  of  pnanmnata  there  we  S7,  or  flJ  per  caat. 
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which  could  be  classed  as  plearo-f 

firmed  either  by  autopsy  or  op6rati<j 
were  pleuro-pneumooia.  Moat  of  thi 
years  of  age,  and  the  disease  is,  I  thi] 
in  older  children. 

Letioni. — Of  these  27  caaea,  17  wf 
10  as  lobar  pneumonia.  The  left  la 
the  right  in  the  proportion  of  thre 
pleura  covering  the  entire  lung  was  I 
affected  but  a  single  lobe,  or  only  a  p 
both  lungs  were  involved,  but  one  f 
other.  In  a  small  number  of  casef 
terior  surface  of  the  lung,  stopping  a 

In  pleuro* pneumonia  both  the 
coated  with  a  layer  of  yellowiah-gre 
which  the  lung  is  adherent  to  the 
pericardium  (Plate  XII).  The  ei 
and  one  half  an  inch  in  thickness* 
lung  or  scraped  from  the  chest  wall 
pockets  may  form,  which  contain 
drachm  of  pus,  or  less  frequently  ser 
the  lung  is  usually  found  where  deal 
disease.  If  the  process  has  lasted  lo 
present  The  hing  itself  shows  the 
there  has  been  any  considerable  acct 
tion  the  evidences  of  compression. 

With  pleuro-pneumonia  of  the 
aionally  involved.  This  was  seen  ic 
resembling  those  of  the  pleura.  In 
and  in  one  peritonitis,  the  exudatioi 
teristics. 

An  inflammation  of  the  intensit; 
acute  stage,  if  the  patient  is  a  chile 
at  this  age,  and  very  frequently  in  o 
of  the  process*  The  most  frequent  i 
poured  out  from  the  inflamed  pleu 
becoming  thus  one  of  empyema,  S( 
purulent,  but  this  ia  very  rare  in  infi 
exudation  is  partly  absorbed,  but  th< 
to  form  a  thick  jacket  of  fibrous  tii 
the  chest  wall,  and  interferes  serious 
Chronic  interstitial  pneumonia  may 

Symptoma— There  is  little  whicl 
mouia  except  the  severity  of  all  tht 
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It  oAeo  hi^btit^  tlit  frmtg^Ham  gifUr^  aad  the  patknl  bi  tftrr 
■wm  OM  M  being  Aom  Mfioiiily  m  Umi  wtlli  onlfMry  pM^t 
BoMitiim'i  the  tbofidc  piin  li  monr  itvm  ftftd  uoft  oomlMi 
[UminMiI  ill  pnmiMtiia.    Tll«  diagnotii.  Immir,  h  to  te  Bad«  by 
'  fbt  pbjsiAl  itgni. 

In  tbe  i!mri J  itagF  the  pleuritic  frictioii  louidi  mm  ntxwmaOj  prooih 
mot;  After  two  or  ti&ree  dmjm  the  dgm  of  ooii>olidmtiqii  oosmi  oal  dearly 
in  mo0l  emm^  bol  liiO  accompaniri  by  lood  tkfelioQ  loaadi.  Afler  tbi 
I  iindiliop  ie  ? try  abctmlatit,  tbt  eigiii  iirt  oAmi  oh«Bi#  and  eon- 
;,  aad  Iben  uy  ba  mt  no  tame  waU-dtimd  ligm  ot  oomMAiMm^ 
[Tbare  is  osnaUy  m  mingling  of  tbe  signs  of  ooflieolidatmi  with  ihottt  of 
Tbors  »  mmrked  dubieiB,  aod  eomiCiiMi  litniw  Tbi  vaoel 
I  is  mpl  to  be  dioitniibad,  and  it  may  ba  absent  BmoeUal  mies 
and  breathing  are  beanl,  btit  they  are  Dot  dtstinol  as  in  oonsoKdalion 
Ihey  are*  bowefVt  Imbh  and  dialaat*  as  oTer  flnid.  There  are  nsaa^y 
[eoaree«  mobt.  eneUiog  plenritiQ  aoonds,  bat  these  may  be  abssnt  The 
may  be  found  over  one  entire  lung,  or  they  may  be  iimtltd  lo 
[iha  poatariQr  r^on,  and  efw  to  a  single  leba.  Tbey  reasmUe  Ihosa 
at  jjfer  laid,  with  one  exoep^ioii— tis^  the  h^  is  uf^  AUjmg^ 
If  an  exploratory  pnnctnre  is  madoi  nothing  is  foand ;  oooasbnauy  the 
exploring  needle  happens  to  strike  one  of  the  small  pockels  of  pns 
in  the  meriies  of  the  fibrin^  and  a  few  drops  of  dear  pns  are  withdmwn. 
If  an  incision  is  made  under  tbe  supposition  that  Ibe  ossa  is  one  of  am 
pyema,  no  more  pns  may  be  found*  the  surgeon  oomhig  npon  the  pnl- 
mona^  adhesions  as  soon  as  the  cbcei  is  opened*  Tbare  is  soarr^l  j  any 
iition  in  the  chest  giring  signs  more  pnuling  than  those  just  enii 
^WMrated*  They  are,  howe?er»  ennly  explained  by  tbe  pathological  con 
ditions  present. 

Pregiieiia— Tbe  prognosis  in  plenro-pnenmonk  is  much  woree  thsn 
Jn  iimplo  pneumonia.  In  infants  the  outlook  is  vary  bad«  the  majority  of 
dying  during  the  acute  stage,  oanaUy  in  tbe  ssoond  weak.  Vary 
mg  children  may  be  oTerwhelmed  with  the  axlaal and  the  inlensily  of 
inflammation,  and  die  in  foor  or  (ire  dayn  In  eUMran  ofar  twn  yeare 
the  most  frequent  resuH  is  for  tbe  oaas  to  go  en  lo  empysma,  wbleh 
iih  proper  tmitment  tutmlty  terminates  in  rsoovary.  IVnsre  thsra  h 
liaation  of  the  fibrin  wttli  the  prodaelion  of  axinatfa  adbsslens,  the 
nltimale  result  is  often  not  so  favonrahle  as  whan  empyema  develops. 
Couralf^seence  is  usuaUy  slow,  and  the  patiaata  are  liable  In  axnorrbations  of 
pleurinT ;  tbey  may  snlsr  lor  ysare  f^nni  the  paHU  erlppUng  of  one  Innir 

Diagnosia— This  is  to  be  maile  only  by  the  phyiknl  signs.    A  (i  ^ 
^entinl  diagnosis  from  fioid  in  the  ohesi  oaa  in  saow  eases  be  made  %^u.^ 
an  exploratory  pnnotnre. 

generel  tbey  are  lo  be  manned  Ube  the  otdtnary  easss  of 
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of  the  severe  type*  In  some,  the  exc 
counter-irritation  and  a  freer  use  of 
monia,  and  the  greater  prostration  n 
earlier  and  in  larger  quantities. 

HYPOSTATIO 

This  can  not  often  he  recognised 
seen  upon  the  post-mortem  table, 
most  every  ease  where  an  infant  ha 
ticnlarly  frequent  in  those  who  hav€ 
described  as  "  strip  pneumonia,"  or 
ably  occupies  a  strip  along  the  post 
ally  of  both  the  uper  and  lower  lob 
wide,  of  a  uniform  dark*red  colour, 
ig  not  involved,  and  the  remainder  o 
or  slightly  emphysematous.  On  8e< 
area  is  quite  eupertieial,  rarely  inv 
than  half  an  inch.  Under  the  micr< 
the  small  blood-vessels  in  the  afltectc 
with  many  red  blood  cells,  epitheli 
tween  the  areas  of  consolidation  a 
normal,  congested,  or  collapsed.  It 
pneumonia.  The  lesions  in  this  f* 
result  of  venous  stasis,  owing  to  th 

At  autopsy  the  condition  may  I: 
however,  is  almost  invariably  more 
while  pneumonia  is  always  more  ma 
ditions  are  sometimes  associated, 
to  the  finding  of  hypostatic  pneum 
never  be  regarded  as  a  sufficient  ca 
the  only  lesion  present.  During  lif 
which  are  heard  along  the  spine,  u 
neither  dulness  nor  bronchial  breat 

The  treatment  is  that  of  the  pi 

CHRONIC  BRONCHD-PNEUMO 
PNEUMONIA— E 

Chronic  broncho- pneumonia  is 
tissue  framework  of  the  lung,  invo 
the  walls  of  the  bronchi,  and  the  p 
oylindrical  dilatation  of  the  bronch: 

Etiology. — -In  children,  as  in  ac 
associated  with  pulmonary  tubercul 


Chronic  Broncho- 

In  the  jtjreater  imrt  of  the  s^jw^ttnt'ii  the  4 
smiill  bronchi,  A  A  A,  each  tjf  which  is  sui 
tbaiie,  the  retell  It  of  tho  inflaniiuatory  prot-eiis, 
normal.  In  tlie  lower  left-hand  portion,  the  t 
i%  l>«?iweeii  tJie  liroiis  of  n<iw  connective  tissu 
pljiees  entirely  obliterated. 
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frequent  condition  tpAii  from  tnbtretttoiis.  The  non^tubtrciilmu 
ma  a  rule,  are  preceded  by  an  attmck  of  acute  broncfao-poeimionjA, 
times  by  sereral  such  sttAckji,  separated  by  longer  or  aborter  ioterfmla. 

Itiioni, — The  part  of  the  lung  affected  may  be  an  entire  lobe,  bat 
naaally  it  b  a  portion  of  one  lobe^  or  tbeoe  an;  areas  in  more  than  one 
lobe.  There  are  dense  eonnectiire-tiBsne  adhesions  binding  the  diaeaa^d 
part  to  the  chest  wall,  to  the  diaphragm  and  to  the  pericardium,  often 
ao  firmly  that  the  lung  is  torn  on  remoTal,  The  affeetad  long  is  amaDaf 
than  in  hi^atth ;  it  is  hard,  tough,  and  fibfoaa,  Snrroiuidiiig  tba  fUmiai 
portions  an'  emphysematous  areas*  On  iiclioii»  Iha  proeaaa  ia  tetn  to 
be  somewhat  irregularly  distributed  throogh  the  lung^  tbe  laaioii  beii^g 
aauaUy  most  marked  in  the  vicinity  of  tbt  amaUor  hniadil,  a&d  aonii- 
timet  Been  only  there,  the  inU^nening  lung  btbig  nearly  Mtnal  (Plata 
XIII),  In  some  portions,  where  the  ptooem  h  mmi  adTaoced,  almoal 
all  trace  of  lung  tissue  has  diaappeared^  tlie  part  reagnihling  a  aoUd 
fibrous  tumour^  through  which  run  the  brondiial  tabaa,  miiaUy  mdl 
dilated.  In  places  this  dilatation  may  be  anlBcient  to  form  carities  of 
considerable  sixe.  The  bronchial  glaiida  art  often  enlarged  to  iha  siae 
of  a  haxelnntp  and  they  may  be  tuberculooa. 

Upon  eiamination  with  the  microacopet  tha  plaara  ia  found  greatly 
thickened,  with  bands  of  new  fibrous  tisane  paaainy  from  it  into  the  lung* 
'Ilie  walls  of  the  small  bronchi  are  in  most  placea  tfajdcer  than  normal, 
but  elsewhere  they  have  umlt^rgune  cvlindrica]  dilatation,  ami  arr  filled 
with  pus.  The  walls  of  the  aheoU  show  a  marked  proliferation  of  the 
conncctive-tisana  akmants,  and  the  aheoli  an*  filled  with  oiganbed  in- 
flammatorv  '  ta,  ao  that  they  aia  oeaiij  or  quite  obliianlad.  The 
ftroma  is  ?  reaaad  in  amooat  throogluNtt  the  affected  fang. 

Symptoms. --tn  moat  of  the  caaea  there  b  a  hiatory  of  an  attack  of 
acute  broiiflh(»*poattmiNiiav  from  which  the  duU  nade  a  ahnr  enBTalea* 
cenee,  wwnahiim  pak,  aasiaie,  and  aomatiiiiea  waalad  for  aataial  muntha. 
Improvement  then  look  place  in  the  general  ayiDptonia»  the  ap|Klile  and 
atrength  relumed,  and  in  many  caaea  the  lost  waigbt  vaa  nearly  of  qnila 
Rfained*  However,  neither  the  palmanaiy  eymptevia  nor  the  |ihyaieal 
signs  antiidy  dlsap|ieared.  There  remainad  a  dry,  hard  congh,  wUeh  at 
times  was  serere.  Pains  in  the  ehaat  were  oocaaiooally  complained  of, 
and  |ierhapi  ahortnraa  of  bnrath  on  aiartion  waa  notfead. 

Examination  ahowa  a  pi*r»i«tence  of  tba  dalnaai  on  perevMlen,  with 
a  rude  or  bren^g^mlotUr  respiratory  mereiar  ef  very  fcsMa  tntansttr. 
Little  change  may  take  plaee  in  thssa  signs  for  nionllis;  Omn  enneele 
attack  of  bronchitis  or  broncbo-piieunonla  may  ooear.  If  the  latter,  tiw 
same  lung  ia  alheted,  and  a  fiiah  eoneolidatioo  ia  added  to  the  pretinas 
disease.  This  attadr  may  not  be  my  severe,  but  it  drags  on  for  aereral 
weeks,  with  slight  fever  and  little  or  ao  dmme  ia  the  ptqrsiaal  slgnsi 


Partial  resolution  may 


take  place,  bnt  the  lsn|  is 
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seriously  crippled  tlian  before.     Often 
attacks^  each  one  leaving  the  lung  a  lif 

The  characteristic  physical  signs  c 
not  usually  present  until  the  process 
They  may  be  found  over  part  of  a  lobe, 
greater  part  of  one  lung.     On  inspceti 
case,  retiaction  of  the  chest,  which 
disease  is  situated  at  the  apex  of  the  lu 
increased,  but  it  may  not  he  abnormal 
fatness,  over  the  affected  area,  with  e 
oTlhe  lung.     The  area  of  flatness  eha( 
ing  thing  on  auscultation  is  the  very  ii 
cases  the  lung  is  almost  silent.     Rah 
absent  except  during  an  acute  exacerl 
may  be  heard  as  in  any  attack  of  hn 
there  is  no  displacement  of  the  heart 
be  drawTi  far  to  the  affected  side  by  c 

When  the  lesions  are  once  presei 
and  there  is  always  a  tendency  for  t 
according  to  the  child's  vigour  of  con 
frequency  with  which  exaccrbationg 
the  patient  often  succimibs  to  some  ; 
attack  of  pneumonia ;  if  limited  in  ai 
the  patient  recover,  alwa}'^,  however, 
cause  of  the  crippling  of  a  part  of  • 
these  children  ultimately  die  of  tuherc 
a  difficult  matter  to  decide  whether 
beginning,  or  whether  there  was  subt 

The  cases  in  which  bronchiectas: 
are  not  common.  The  only  characteri 
muco-purulent  expectoration  wliich  if 
to  several  ounces  a  day,  and  h  ex| 
which  usually  occur  in  the  morning* 
even  years,  and  yet  these  patients  are 
weight,  and  may  give  the  appearanc 
is  rare  that  the  physical  signs  of  a  ca^ 

Prognosia.— This  depends  on  the 
age  and  constitution,  and  on  our  abil 
and  ot!ierwise,  the  occurrence  of  aci 
favourable  conditions,  a  few  patient 
symptoms  are  concerned ;  but  the  ma 
childhood^  or  even  throughout  life. 

Diagnosis*— The  most  important 
simple  and  the  tuberculous  eases,  an( 


AfiscES  or  run  lung. 
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"TrinTrr'n/  impoadblc.    I  have  repottedfy  mm  a  procc«ii  proti^l  p&f 

t-  I  k\  which  all  who  had  obMrmdtbceiim'hai!  unhe«it.r  iro. 

notmced  to  lie  tubereuloiut,  ami  qtiite  a«  oftra  the  opponiti}  ha«  bmm  tint. 
If  the  family  hii«tory  in  gond^  if  the  patient  Hvisi  in  the  cotintnr.  if  hiii 
i*ymptoni«  lR»gin  with  a  weli-dcfiiied  acute  attack  «»f  pneumnnia,  if  tlw 
teat  of  diHcatte  i»  tho  baM  poetisriorlj,  and  if  the  eiammation  of  ihie 
aputum  IB  ne^tive,  the  proccM  l»  prol^ably  eimple  If  the  family  hiitorj 
ia  dotibtfal  nr  in  \yfmiive\y  tubcvrcuious,  if  the  patient  livei  in  the  citj,  ant] 
fwp<?cially  if  ht^  ib  an  inmate  of  an  inatitution  or  if  his  home  i«  aoumg 
the  tenements,  if  the  initial  symptoniK  an*  indeftaite,  if  the  diflotae  b 
HJtuati^ti  aflteriorlv.  the  pnx^gnii  is  probably  tubOTCQ|otta»  The  iiBwmtf 
of  tiibfTcIc  bacilli  in  the  «putum  iS|  of  coui^e,  conclam?e. 

Tteatment. — Nothing  haa  any  eMential  influence  upon  the  diacttae 
flseept  change  of  climate.  Thia  abould  \m  the  itme  a»  for  loberculoiia 
ctaeii.  The  trenrrnent  nf  the  patient  ha«  for  ita  obji<ct  thi*  mainteaooee 
of  the  general  nutrition  at  ita  higbeat  point,  by  careful  fn^dihg,  Jodieioiia 
iierciae»  and  by  moiit  of  the  meaaiirea  ennmerateil  in  the  chapter  oo  Mai* 
nutrition.  Cod*li?er  oil  afaould  be  gmn  throughout  e?ery  winter  aeaaoii. 
Hie  eough  may  be  treated  a«  in  oaaea  of  chmnie  bronchitia. 

Caaes  of  bronchiectasia  may  obtain  conaiderable  relief  from  inhala- 
tiofii  irf  craoiote,    Tbey  diould  ngt  be  opemtiid  iqnct 


OF  THB  LUKO. 

Multiple  small  abacesses  ai^  not  unoommon  aa  a  termination  of  acote 
broncho-jtneumonia,  in  which  comieclion  they  ha%*e  already  been  cooaid- 
ered.  Ijarg«*r  non-tuWrculoui  iibeceaaei  of  tlte  lung  arv  raraty  rery  obarnre 
in  their  ttymptomi>,  and  apt  to  be  miatakcn  for  localiaed  aanpyaBiay  aooM- 
tunes  for  intisratitial  pneumonim  with  bronchieetacia.  Three  mtA  emm 
hate  oome  under  my  obeerfatieii.*  One  waa  diaooirered  at  antopay^  the 
other  two  were  reoogniied  during  life  and  anooaMfnlly  beated  by  opera* 
tion*  Other  examplea  in  young  chrlclreji  have  beefi  reporied  by  Hnber 
and  by  Hedgea.  llie  eaiiae  of  theae  atngle  abaeenaa  b  ttanally  a  prerioiii 
attack  of  aente  primaiy  pn<mniania»  kaa  tnafOODtly  an  inlLammatiaii  et* 
etted  by  a  foreign  body  in  the  long. 

Aa  abeceia  due  to  a  foreign  body  ia  QaMlly  aceompanied  by  waatiji^ 
■od  a  widely  fliiclMttng  iMipamtaiw  of  a  heotie  ^rpH*^r»ploaia  aig* 
gtrtite  of  a  rapidly  adtaaefaig  tnbeifailoaa  prncw.  If  the  ahiean  foUowa 
an  ordinary  pneumonia  the  courpe  ii  generally  Urn  intaaee.  The  conatl- 
t»tiiiiial  aymptoima  differ  Uttle  from  Unae  of  eaipyem.  Tbeiw  ia  an 
fat^gular  type  of  ferer*  aometimee  qnite  Mgb«  but  more  often  only  fran 
i9*  to  101*  or  tot*  F.^  a  moderate  oongK  not  mnch  wnatiag  and  gene^ 
aUj  not  TCTT  marked  proatrmtiu.    A  leooooytoaia  of  30,000  to  M,00r 


^Aiildfii  al] 


r.tiM 


686 


DISEASES  OP  TEE  RESP 


usually  present.  The  physical  signs  ai 
combination  of  those  present  in  effnsio) 
area  of  flatness  shading  off  into  duln« 
intireased  or  It  may  be  diminished.  * 
feeble  or  absent  over  the  abscess,  often 
ter.  Friction  sounds  and  r^les  are  nsus 
or  not  at  all  displaced.  If  an  explorat' 
not  be  found  even  by  repeated  pnnctu] 
time  and  not  at  another,  although  in 
space,  the  difference  in  result  being  d 
needle  is  passed  into  the  lung.  When 
localised  empyema  is  generally  regarded 
the  chest  is  opened  that  the  mistake 
comes  upon  the  lung,  which  may  or  mi 
follows  an  acute  pneumonia  the  pus 
pneumococcus.  If  it  is  due  to  a  foreij 
infection,  and  the  pus  is  apt  to  be  feti 

When  not  treated  surgically  abscesi 
pleural  cavity,  producing  a  secondary 
ation  may  take  place  through  a  bron 
the  cause  is  a  foreign  body  rapid  reco' 
coughing.  If  the  diagnosis  is  made 
instituted,  recovery  occurs  in  probably 

The  general  plan  of  treatment  shot 
a  small  proportion  of  eases  aspiration 
incision  is  usually  necessary.  If  the 
should  be  excited  by  packing  the  thoi 
a  few  days  a  second  operation  may  be 
with  a  biimt  imiljument,  following  th 
a  drainage-tulie  inserted  as  in  empyer 
the  same  as  for  that  disease. 

GANGRENE  OF 

Pulmonary  gangrene  is  rarg  in  chi! 
mon  timn  in  adults.  It  is  most  free 
It  is  usually  circumscribed,  and  seldo 

Etiology. — All  my  cases  have  beei 
the  youngest  an  infant  of  four  moni 
part  in  children  who  are  ill-conditio 
follows  one  of  the  infectious  diseases, 
which  have  come  under  my  personal 
broncho-pneumonia  and  one,  lobar  | 
three  per  cent  of  my  autopsies  upon  c 
cause  of  the  necrotic  process  is  interfi 
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of  ibe  Itiiig,  which  i»  usually  due  to  thrombotis  or  embolkm  of  wnub  of 
the  brEHchea  of  the  pulmonary  artery.  To  thii  there  ii  added  tlie  en* 
trance  of  putrefactive  bacteria*  In  Home  c&Bes  pulmonanr  gaogreiie  may 
bagin  aa  a  mpilc  throiuboaia^  thin  tnfectioD  originatiiig  in  aomo  prooaai  in 
a  diatant  part  of  the  body* 

Kaaioiia. — The  lower  lobes  are  more  frequently  aiPected  than  the  up- 
per»  and  the  surface  of  the  lung  rather  than  the  oeotraJ  portiooa. 

Two  fonn^  of  gangrtMie  may  l)e  seen :  the  diffnat  form,  which  affasla 
a  whole  lobe,  or  even  a  whole  lung ;  and  the  circnmaeribed  form,  which 
ooeura  in  a  number  of  small  iw^attennl  areaa.  The  latter  i«  the  varielT 
uaually  aeon  in  children.  In  the  diffuiie  form  the  lung  ia  of  a  dirty 
green  or  brown  colour,  moiat,  and  emita  a  gaograDoua  odoor.  In  llie 
dftmmacribed  form,  when  occurring  in  ppeTOPontat  the  parts  affeelad 
are  of  a  gray  or  greeo  oolonr,  uiually  wedge-ahaped,  with  the  bate  at  the 
surface  of  the  lung.  In  th«  early  a^ige  itmf  am  ool  softaMd*  and  hate 
no  gangrenous  odour ;  later,  both  theee  oondilioiBa  may  be  preaaol^  and 
mawaw  of  necrotic  lung  tiflsue  may  be  found  in  a  canity  with  ragged  walli| 
partly  filled  with  fetid  puji.  Carefol  dtaaection  will  reroal,  in  many  eaaes» 
tlic  prcMmce  of  rhn»mhi  in  the  veaMla  leading  to  the  gangfcnmia  ptrts. 

Symptoms. — Tlu*n5  are  but  two  diattnctite  symptoma  of  pulmooaty 
ga^gnsnc:  the  puigtunoua  odoof  of  the  bnallit  <Bid  the  espmtaratietk  of 
maanfs  of  neerotie  Inqg  tiaaoa.  In  Uie  easea  aameiatrt  vitli  ante  pnett* 
monia,  which  include  the  majority  of  those  seen,  death  nearly  always 
takes  place  before  thcrre  is  any  separation  of  tho  alodi^iSp  and  «f«B  bsfofw 
visry  active  deeompoaition  in  the  neerotie  ams  has  oocnrrsd.  Both  lbs 
peculiar  symptoms  are  therefore  wanting,  am!  the  dtagnoak  is  made  only 
at  the  autopsy.  Thin  haji  U«t*n  true  of  nearly  all  the  easss  wliieii  hats 
oome  under  my  own  obiiiervatirm.  But  iiw*^  patiimts,  with  one  SESios|itfiMlt 
were  iofantn.  In  older  children,  pariicularlT  tn  eases  ssooodary  lo  tlis 
ntnace  of  a  foreign  boiIy»  the  cluiraclerisitic  Symplons  aiw  osiifw  tm- 
qnsntly  seen,  am]  there  may  be  a  third  ^mptooi— 4umorfliafeL  This 
is  presait  in  sbout  one  fourth  of  the  cases  (Rtlliet  and  Bartlict),  and 
may  be  fataL  The  genial  symptoms  assoeiatcd  with  gangrene  ano  those 
of  profound  asthenia,  resembling  the  typhoid  eondttifin. 

Fmm  what  has  beoi  aaid,  it  will  be  evidenl  thai  the  disgnneis  b  tmf 
diflkult  If  the  characteristic  odour  of  the  hmath  la  prsssnl,  oonditions 
in  the  mouth  from  which  it  might  ^tim  must  be  esdodsd.  The  phyiioal 
dfna  differ  in  no  nwped  troin  those  of  ordinatjr  casas  nl  pnanmnnia 
'ThfB  teminatinn  is  alnmil  always  in  deatk  This  is  due  not  rmlv  to  the 
condition  itself,  but  to  tlie  rircumstances  in  which  it  b  sern 

Trateist— The  fwsml  tnalaeDt  abonld  be  swpimti^g  and  sumn- 
laling,  as  in  all  setwra  caiaa  of  pnamnaain.  Fbr  the  toeal  pfooess  tot 
little  can  be  don^  cdcespt  the  inhalatien  of  anilsspties,  of  wUdi  ciwoaiito 
and  tntpentiM  arw  undonbtodly  the  bast 
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ACQUIRED  ATELECTASIS- 

These  terras  are  applied  to  a  sta 
condition,  but  occurring  in  a  limg 
oiay  l>e  due  to  compres^^ion  or  to  obs' 

Collapse  from  Compression, — The 
ritic  elTusion.  It  may  also  b*^  prodi 
of  the  heart,  pericardial  effusion,  dt 
or  Potfs  disease,  and  tumours  of  111 
In  the^i  conditions,  on  account  of  t 
are  not  filled-,  although  tlic  bronchi  i 
isted  for  a  considerable  time,  change 
render  expansion  difficult  or  imjjo 
pleuritic  adhesions,  expansion  often ^ 
and  even  months.  The  s}^nptoin8 
disease. 

Treatment  is  available  chiefly  h 
effusion,  and  will  be  considered  in  i 

Collapse  from  Obstmction.— Thi 
either  the  large  or  small  bronchia! 
The  importance  of  collapse  from  < 
the  lung  in  infancy  has,  I  think,  h 
or  small  bronchus  is  completely  obst 
of  the  lung  to  which  the  bronchi 
collapsed.  If  it  is  one  of  the  primal 
lung  may  be  collapsed ;  if  one  of  tl 
one  of  the  smaller  divisions,  only  i 
take  place  immediately,  but  the  con' 
absorbed  by  the  blood.  The  collapse 
the  surface  of  the  lung*  It  is  of  a 
to  the  naked  eye  resembles  a  pneura 
become. 

Many  writers  explain  the  devel 
bronchitis  of  the  smaller  tubes^  thi 
collapse^  assuming  that  the  obsf  rueti 
of  tbeir  walls  and  the  accumiilatioi 
suit  as  the  plugging  of  a  bronchus  I 
sies  I  have  found  little  support  for 
the  smaller  tubes  the  lumen  is  nan 
the  entrance  of  air.  The  result  is 
Such,  at  least,  lias  been  the  con  flit 
autopsies  in  the  earliest  stage  of  hrc 
of  the  fine  tubes.  There  are  very  i 
surrounding  pneumonic  areas,  but 
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Collapiiie  of  a  large  p«t  of  the  Iitng^ 
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or  eren 
broDchitia. 

There  i«  iecn  in  deUcatt?  or  nM?hitJe  infantji  a  form  of  cnllap«r  which 
oomes  on  very  (^dtially.  It  in  ainHmipanied  bv  bronchitk  affecting  tlie 
tnbcti  in  the  detx^ndent  part  of  the  lung.  It  may  rBfemlile  th«  coagenitml 
form  of  atele<!tiUsU.  Under  the  micrciticope  there  is  almmt  ioTariablT 
found  aecompanying  the  eollai)«e.  lobular  poemDonla  and  broDchttb  of 
the  tuln**  in  the  affivte^l  n*^ionj<. 

The  Kyniptoms  of  act|uir\Hl  ateUvtai»]ii  are  tnacb  the  came  aa  in  the 
penttitteDt  congcmital  farm*  The  rtwpiration  h  rapids  and  tbrn»  may  be 
innpiratory  dyi«pna*a  with  divp  nx^^tt^ion  of  the  cho»t  walla,  Ofpeeially  if 
there  ig  rickets.  There  jh  alito  cyan£>aid  of  vartalUe  iiiteiifity*  The  tem- 
perature is  not  elerated^  but  frequently  U  iiuboormal.  TImt  phymical  sigBa 
are  retj  imeertain*  There  in  uj^uatly  feelile  rcapiralory  mormiir  oTer  the 
affected  areatt  occasionally  aecompafkied  by  mtM  rfJee,  The  eieential 
point  of  difference  hiftween  thi^ae  caMM  and  thorn?  of  eongenttal  alelertansa 
ia  that  in  the  former  tlie  palientu  are  ofti^n  itrong  at  btrth«  erring  ami 
breathing  well,  giiring  no  sifDa  of  anything  wrong  b  the  lungi  until  the 
g^eoeral  nutrition  luu  auffened  from  tome  other  cauee. 

The  following  i«  a  fairly  typical  cane :  A  female  iafanl  tliirleeo  mentlii 
old  had  been  under  obier? ation  for  mtreral  montl^  befora  death.  Duriiigi 
thia  period  the  ioffered  a  great  part  of  the  time  from  mild  broodiitia. 
The  clieiit  waa  extremdy  rachitic.  TUb  reapiratkin  wii  alwajm  aeeilcr* 
ated,  and  on  innpi  ration  tise  Uteral  reoaedon  of  the  cheal  wai  at  timea 
extrenie.  There  waa  oocanionally  Kien  *ligiit  tnanmiA,  and  during  tlie 
Uat  few  weeka  it  waa  conatant  Ueath  occnrrud  c|uile  suddenly.  At 
■ntopfjr  there  waa  fouod  fery  marked  fwsiatlir  emplqrMma  of  both  longi 
in  front  Nearly  the  whole  of  both  lower  lobei  were  in  a  oondttkm  of 
eoUapiie,  and  of  a  uniform  grayiah-pvirple  eolonr.  The  poiteriiir  potikxi 
of  the  upper  lobet  waa  aimiUrly  affected,  bat  to  a  leai  df^gtee.  With 
moderate  foiee  all  of  the  coUapeed  areaa  eoold  be  aim|ileldy  iaflftlad* 
Bvoaehitia  wia  pramt,  hut  ttie  pleura  wia  aormaL 

ne  treatment  of  theae  eeiea  if  the  iame  as  that  outlined  to  the  ehap- 
ter  upon  Coogeailal  Ataloetaaia  (piw"  ^^)* 


Pulmonary  emphyeeiiMi  cooeista  primarily  in  ovwdiitention  of  the  air 
Mdelea.  It  may  roeiilt  in  their  mptnre  and  the  eaoape  of  air  into  the 
inieriobdar  eonneetifw  Ikane  of  the  lung.  In  infancy  and  chiMhooil 
implqfvema  ia  mmally  aaneiateil  with  acute  proeaMei. 

Elielog;. — Oases  of  emphyMpma  mm  dttitlsd  into  two  gronpa  whieh  aiw 
due  to  quite  diflmal  easaes.  In  one  group  it  ia  eoopensatoiy,  and  < 
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in  overdiatention  of  the  air  vesicles  I 
the  full  expansion  of  other  parts  is  pr 
solidated,  as  in  pneumonia  or  tuber 
from  old  pleurisy,  or  subjected  to  en 
formitiea  due  to  Pott's  disease  or  rickc 
able  that  the  emphysema  is  produced 
produced  by  the  artificial  inflation  of  1 

In  the  second  group  of  eases  emp 
expiratory  dyspnosa  or  cough.  It  is  Be 
in  acute  bronchitis  and  broncho-put 
occasionally  it  is  produced  by  any  coi 
tion  and  holding  the  breath*  A  cai 
occurred  in  a  little  boy,  who,  while  j 
would  hold  his  breath  for  a  long  tini' 
piratory  puffs.  In  bronchitis  the  obs 
of  the  mucous  membrane  or  by  an  e 
group  of  cases  air  enters  the  lung,  bui 
Tesicles  are  distended,  sometimes  to  s 
almost  entirely  lost. 

Lesions. — The  most  common  foi 
emphysema,  which  occurs  when  the  i 
moderate.  In  this  form  there  is  dilat 
structural  changes,  there  being  usua! 
only  (Fig.  90).  Although  the  dilatati< 
sema  is  not  permanent.  The  parts  xm 
ticularly  the  anterior  borders.  In  apf 
pale,  sometimes  almost  white.  The  a 
lapse  upon  opening  the  chest.  With 
the  individual  air  vesicles  can  often 
bodies,  at  times  resembling  miliary 
secondary  to  acute  bronchitis  or  laryn, 
whole  of  both  lungs. 

With  a  greater  distending  force 
results,  and  this  may  give  rise  to  inti 
At  times  bleba  are  formed,  varying  ii 
These  are  usually  seen  at  the  anterior 
its  inner  surface.  Again,  the  air  fine 
secting  them  apart  in  all  directions  t 
large  part  of  the  surface  of  both  lu 
crevasses  containing  air,  the  largest  b 
nearly  one  fourth  of  an  inch  wide.  1 
tnasifl*  On  two  or  three  occasions  I 
once  to  an  extreme  degree,  where  chil 
nected  with  the  respiratory  tract,  and 
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which  threw  uny  light  npoo  the  ettolog^r  of  the  empbjrMMDa  Bttplnre  of 
the  blebe  which  form  At  the  root  of  the  lung  msj  ImA  to  eaphjMOift  of 
the  inediiyitiDtim,  or  eren  of  the  subcataiiaofti  oonneotife  ti«ae  of  tb#bodf , 
This  U  occasionally  seen  in  whoopiog-congh  and  in  larjrngMl  tleiiQiia. 
The  primary  or  gubstantive  form  of  emphyeeiiia  eeen  in  adalt  life  rarely 
if  «*Ter  fjoours  in  childhood. 

Symptoua— Kmphyaema  occurring  in  acute  pulmonary  diieaiee  gif«e 
rise  to  no  p«K!uliar  nymptomt  and  to  no  phytical  iigtii  eicept  exag- 
gemtad  riionanoe  upon  percuiaton.  If  the  patiente  reoofir  froB  Ibo 
original  dieeaee,  the  empbyeema  nndgobtedly  diMppeari  csompblily  in 
the  oonree  of  a  few  weeki  or  monthiL  Acute  inteflobalar  emphyMma 
can  not  be  diignoaticated  dnring  life.  The  ledon  ii  of  nich  a  natmi 
that  eomplete  reeofery  is  impo«8ible,  althon^rh  improfeoient  often  takei 
place. 

The  trviuiiifnt  of  emphysema  is  imii  or  iiie  dilate  with  whuJi  ii  u 
a^ftociat4*d. 


CHAPTER  VL 


Atx  the  common  foroii  of  inflammation  of  the  plrara  are  eeen  in 
childhood.  In  the  great  majority  of  caeee  they  are  eeooodary  to  dlaeaae 
of  the  long  itaetf.  Serona  effaaiont  are  moch  teaa  fk«|aent  than  in 
adnlta,  and  under  three  yean  they  are  eiiremely  rare.  Purulent  eJfu- 
aion  feropvemal  la,  howefer*  mneh  m^  oftjii  aeen  than  in  adult  life, 
and  it  ii  the  noit  important  variety  of  plenriay  with  which  tbe  pbyri- 
eian  baitodeaL 

MTbelher  faifltaiiiiilkiii  of  Ibe  plenra  e?er  oeenri  aa  a  strictly  primaty 
itianaan  ta  aliU  a  mooted  point  CTaaea  an  ooeaaionaUy  obaarred  dinicatly 
ia  which  both  Ilia  aarooa  and  pumknl  fami  of  Iho  dlwiii  appnr  to  be 
|ffiiBai?«  but  tlieao  are  eztreiBily  laiib  Aeialo  |ilini%  aqr,  bwwafw,  U^ 
low  inflammAiion  of  the  lung  eo  rmpjdiy  that  it  ta  not  eaay  to  determine 
thai  the  Inng  waa  fint  aflbded.  In  infanta^  extenmNi  from  Ibe  loi^  ii 
nlflMMi  the  aole  oiiaae.  it  oocKn  both  with  lobar  and  breiioh&>|miqmoofai, 
exiating  to  aoiMi  degree  in  nearty  ef«ry  caae  In  wfaioh  there  ii  oegioltda^ 
Uoo  of  tbe  lunf  .  Next  in  treqiieQe;  lo  iiaple  poevwiottla  ne  n  ewMa  of 
plenriay  are  the  te)|flasloSi  prooeane  of  the  liui|t  TabarenkMia  plewrhry 
wilbool  Inberenloiis  of  the  lunge  or  tbe  bronchial  giniidi  ii  of  doubtful 
occnrrenoe.  Acnta  pleuriiy  ia  not  an  infracpmit  oomplicalion  of  the 
tnfretioQa  diaiaiea,  particnhriy  ioarlei  and  typhoid  fimt%  ni«aik«,  and 
In  nM«t  of  IhM  OMi  dee  il  ii  eeeoodary  to  diMM  of  Ihi 
Plmriay  fn  oldar  ohildrai  ocoiiioQilly  bOowi  cold  and  txpoouiii 
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although  it  is  doubtful  whether  in  i 

them  also  it  may  occur  as  a  complica 

The  most  important  cause  of  ^ 

pneumonia,  it  follows  that  it  is  mod 

occtirs  more  often  in  males  than  in  f€ 

and  five  years.     It  may,  however^  be  i 

in  intra-uteriue  life.     The  youngest  i 

pleuritic  aclhesions  as  an  evidence  of| 

fant  of  three  months,  who  died  at  tb 

case  firm  connective  tissue  udhesiona 

lungs.  I 

DRY  PC 

In  infants  and  young  children  thi 
tuberculous  processes  in  the  lung.     I 

Lesions. ^Oo  account  of  the  fH 
pneumonia  we  have  an  opportunity 
mildest  varieties  it  affects  only  the  pi 
pneumojiic  areas*  The  pleura  is  inje 
dull  or  roughened.  This  ia  due  to  ar 
If  the  process  continues,  more  fibrin  if 
swelling  and  a  proliferation  of  the  c 
tion  of  leucocytes  from  the  bIood-ve« 
a  layer  of  fibrin  of  variable  tbickne( 
and  new  connective- tissue  cells.  The 
ness  of  tissue  paper  to  that  of  an  ordi 
may  easily  be  stripped  off,  while  in  ol 
firmly  adherent.  The  colour  of  the 
pus  cells.  It  is  gray»  grayish-yello^ 
these  cells  are  few  or  numerous.  As 
the  two  opposing  surfaces  are  affect 
absorbed,  but  it  is  doubtful  if  comj 
behind  some  adhesions  between  the  v 

In  some  cases  of  dry  pleurisy  th 
cells.  These  cases  are  most  commo] 
cur  with  pneumonia,  constituting  i 
nia,"'  The  process  is  essentially  the 
yet  the  gross  appearance  differs  ve: 
pleurisy.  The  lesions  have  alreadj 
Pleuro'Pneumonia. 

In  the  dry  form  of  tuberculous  pie 
of  fibrin,  or  the  pleura  may  be  covi 
tuberculous  nodules.  These  are  not  o 
in  the  exudation.  In  this  form,  whic 
of  the  pleura  may  take  place,    Bot 


ttMBKBY  WITH  SKEOCS  EFTUSIOK. 

ocearriDg  in  conjunction  with  tob^reuloiii  atq  Ukoljf  to  be  mnenUled  b^ 
Cftoae  of  the  preTioua  axistenoe  of  idheeionB. 

After  nearly  eTory  omo  of  dry  pleuriny  thert  prolmUy  rcmiunii  MnM 
>Ught  thiokening  of  the  plenra.  In  ceilAin  caiot  them  followt  m  chronie 
inflmmiMtion  of  Uio  plmrm  with  tho  produotioB  of  Diw  ooniMctift  tkMM^ 
which  numlts  in  thickening  and  ailbenioti*,  which  may  \m  m  titemtta  li 
to  entirely  obliterate  the  pleural  canity.  Ritber  one  or  both  itdei  may  ba 
aflbotad.    Thit  form  ii  extremely  rare  in  childhood. 

QfmpiOflUi— As  an  independent  clinical  diaeaie,  aoata  dfj  ptaariay  hm 
no  axiatenee  iu  infancy  or  early  child  boocL  Tha  eaaei  whiab  ara  aeaa- 
tiofially  10  diagoostioaled  have  in  tny  experienoa  inrariably  protati  to  ba 
broncho-pDeumonia,  In  childfon  from  tan  to  fourteen  yean  old,  dry 
pleurisy  may  occur  nnder  Iba  lama  ooodilioiis  ai  in  adulta 

The  symptoma  are  ibarpi  localiied  pain,  tneraaied  by  faU  iaapiratioD, 
•ometimes  tendemeoi  opon  preiaaray  and  a  short,  teanng  ooagli.  The  pain 
ia  not  always  felt  u]K)u  tha  affaelad  iidet  and  it  may  ba  referred  to  tha  ab- 
do&Mli.  Upon  phyiitsal  ajEamination,  dry  plauriqr  ii  laeognhad  by  tha  pf«a> 
aooa  of  a  plouritio  friction  sound.  Thii  b  usiany  of  a  a^liiLfiBSSU^ 
eharader,  gaDarally  localiiad^  and  heard  both  on  ini^ir^km  and  a^i» 
tion.  It  is  quite  superficial,  and  not  chained  by  coughing.  This  forai 
of  pleurisy,  as  a  nila,  mns  a  coufia  of  a  lew  days  or  a  week,  withont  ood- 
ititutional  symptoms.  When  dry  pleurisy  ooettn  as  a  oomplieatloo  o( 
pMitmonia  it  is  recognised  by  tha  signs  jitat  manlicMiad ;  bnl  il  QBarillj 
mnnii  no  new  symptoms  eioept  pain. 

Traateint— The  treatment  oonitsU  in  oonnter^trritation  by  mustard, 
iodine^  or  blistars,  aooordtng  to  tha  saiariiy  of  Iba  inlammalion,  and  in 
Ilia  nae  of  opium.  Safata  patn  can  somatimsi  ba  i^riiafad  by  irmly  an* 
drding  tha  ohast  with  a  hroid  band  of  adbsilfa  plastar* 

punmtsY  wrrn  smom  mnmuM. 

This  form  of  plaorisj  ia  inf^oanl  in  ehOdian.  and  under  tbraa  yatra 
it  is  Tery  rsre>  It  may  ooonr  as  a  oompUcsation  of  pnanmonia,  naphritiai 
acute  rheumatism,  scarlet  ferer,  or  any  of  tha  oHiar  aoala  latsolloni  die- 
asasi.  It  may  be  tuharmlous.  In  raia  ansss  it  appsara  to  ba  primary. 
Baelaria  ara  oeoasionally  present  in  tbm  «nidatioii,  aean  in  oisa  whidi  do 
noi  baooma  pomlant,  but  Ihetr  nnmbar  b  osnally  small  The  piiefim«^ 
aaoeoa,  Iba  iliaplooaoeos«  and  tha  tnbarola  baetUos  ara  tha  farms  mosl 


Ltstoaa*— Tlie  early  duuigas  ara  moch  the  same  as  in  dry  plenrisy^ 
btti  in  addalioii  lemm  is  iH»urrd  oat  tiaai  tha  hlood*faisala»  in  soma  cases 
almost  from  tba  beginning  of  tha  JnMawniathML  TUi  may  ba  amall  in 
amount,  or  it  may  fill  the  pleural  oanty*  Tha  lasiena  ara  dmOar  to  thaea 
aaan  in  adults  excapl  that  in  children  Ibara  is  apt  to  ba  mora  flbtin.  Tba 
piaciis  nstiaUy  tanninatas  in  absotption  of  tba  sant»»  bnC,  as  in  dry 
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pleurisy,  more  or  less  exteasive  § 
nous  eiudation. 

Symptomi. — The  small  gerona  ^ 
with  the  dry  pleurisy  that  conn 
symptoms  or  physical  signs  by  1 
present  connection  only  those  cas« 
of  effusion  is  considerable.  Thii 
well-defined  attack  of  pneumonia, 
gjmptoras  somewhat  resembling 
symptoms  less  severe,  except  the 
three  days  the  chest  may  he  found 
ease  comes  on  insidiously,  with  li 
tinct  pulmonary  symptoms  except 
*  weakness,  sometimes  loss  of  flesh, , 
usually  the  patients  are  not  sick 
of  pleurisy  with  effusion  vary  great 
some  acute  infectious  disease,  it  is 
made  only  by  the  physical  examim 

The  usual  course  of  the  diseas 
by  absorption,  the  case  going  on  to 
toms  resulting  from  pressure  upon 
but  may  occur  when  the  fiuid  ace 
likely  to  be  seen  early  in  the  attacl 
times  orthopnoea,  cyanosis,  weak 
Death  may  occur  with  these  svmpt 
tendency  to  spontaneous  absorptio 
tionary  for  months.  There  may  t 
times  quite  regular,  with  a  decli 
anoemia,  wiiich  may  strongly  sugge 
is  not  present.     Others  are  regardei 

Fhyaioal  Sifus.— Tlie  signs  in  th 
the  fluid  is  serous  or  purulent  On 
ment  of  the  affected  side,  sometime 
if  the  effusion  is  large,  an  increase  i 
of  the  chest  The  apex  beat  of  the 
placed  if  the  effusion  is  upon  the 
gastrium,  at  the  right  border  of  tl 
mary  line.  In  disease  of  the  rigl 
occurs  only  with  a  large  effusion, 
left  axillary  lino.  On  palpation,  thi 
or  absent,  but  it  may  be  but  little  cl 
nesa  or  flatness.  In  a  large  effusic 
is  also  a  sensation  of  iqcrgased  re^ 
finger.     With  a  smaller  effusion  th 
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part  of  the  cheftt  ami  clulticiw  or  tytnpftmuc  resoiuuioe  ibcnrt;  »otDeliiiiei 

clulDcf«  is  found  behind  jind  tymfmnitio  reioiuuioe  si  Uie  Apex  iti  fronL 

The  line  of  fiattiQas  may  change  with  the  poiition  of  the  patient    The 

I  mguB  on  auBcultation  are  Tartablev  and  probably  lead  to  more  flneq|iga&l 

[tnUukoJ  in  diagnoaifl  than  in  any  other  polinonary  affection.    B^g^kU 

brotlbing  And  hrondiiii)  Toi£e  orer  the  fluid  are  the  rale  in  children;  they 

r  generally  mureHIftigct  the  greater  the  eff imion,    Abaonoe  of  both  rotoe 

breathing  is  lometimeii  met  with,  but  it  it  esocptional*    The  bronchial 

Ibreathing  over  flnid  nnunlly  diffrn  from  that  oyer  eonaolidation,  in  that  it 

ia  feebler  and  distaui ;  in  some  uojes^  howetcr,  it  it  indistinguiahable  from 

that  heard  over  consoHdatioo*    Friction  soandi  may  he  beard  abore  tbe 

evel  of  the  fluid,  or  when  the  flaid  ia  inbaiding,  and  there  may  bt  brai* 

r^hial  rdlea, 

SiagnetiC'-The  moat  reliable  aigns  for  diagnoaii  are  diafilaoemeiit  of 
^tbe  heart,  flatnest  on  i  ^liaenoe  ot  rilea  and  frietioB  aoonda,  and 

(nanally  distant)  brotir  i  ng.    In  an  infant,  Qgtngi  ahonld  alwaya 

one  to  sttspeet  flnid«     If  there  ia  flatnett  oyer  one  entire  Inng,  the 
lexiatence  of  fluid  ia  almoat  certain.    Between  aerona  and  pornlent  aflnaioina 
fn  pmitive  diagnoata  ti  poaaible  only  by  the  nie  of  the  aiplorhig  naadla. 
Thia  should  be  employed  in  every  caaat  aa  for  IraatmenI  it  b  important  to 
sow  at  onoo  wbelber  or  not  w«  hatt  a  poroionl  effniion  la  deal  with 
\  amount  of  Ihtid  ra  aervma  pleoriqr  i*  geoeimUy  las  than  fn  IIm  pnru 
lent  vmriety. 

Plaoriay  b  further  to  be  diflefwnlialed  horn  |inininoiiia,and  frem  Inb^* 

baia    Prom  pnoamonia»  the  arala  eana  aiw  dlitfa^gitiBbod  by  Uie  lower 

Apafiluret  the  leaa  aeferw  proetiniion^  and  the  fact  that  all  the  gaiteiml 

Aptoma  are  milder,  bnt  eapecially  by  the  physical  aigna.    The  dilMwnlial 

llagnoaia  by  the  pbyeoal  aigna  between  dhMioo  and  Itia  Tariona  foma  of 

lioaaoUdalion  la  oonaidered  under  the  bend  of  Kitiiijoma. 

lata.— Theae  caaea»  aa  a  rule,  larminate  in  reoofafy,  death  being 
f ery  tnf rnqoent    In  cauna  oomtng  on  wilbool  defloile  eanae  llww  iboold 
Iwaya  aidot  a  anopiaion  of  labanmloaiai  and  boooo  awj  patient  alioold  bi 
Moaely  walobed  for  Ibo  defelo|nMnl  of  Um  ollwr  algna  of  thai  diaaaie 
Treataeit— lu  tbe  grunt  majority  of  oaaaa,  only  eynploamlie  tree* 
ia  reqoired  during  ibe  aoula  period*    The  patient  tboold  bo  kept 
bed,  and  pain  iwUeind  by  opinm,  oonnler-irritatkin,  or  boi  pooltioea. 
After  the  fevwr  baa  oeaaed  the  patient  may  be  allowed  to  nt  opi  bnt  all 
ilionld  bo  oaiwfully  aroided  if  the  effnaUm  ia  larfa.    toddan 
1  baa  often  occBrrod  when  this  role  haa  been  riolated*    Tbe  patfant 
^onld  in  aoitable  weather  bo  kept  in  the  open  air  aa  mneb  aa  poaitblt 
In  the  ooofw  of  a  few  weeka  tho  elfoaion  nanaUy  enbaidoa  nadar  almple 
lie  troatmenl.     AbaorpiioQ  may  aomalimoi  be  faailaood  bf  oonntetv 
irrilatioii  and  dtareti4*ii;  but  contalaaoanoa  ta  apt  tu  be  dow,  and  it  maj 
be  aafwal  OHinthi  liefora  tho  baaltb  la  ontiraly  i 
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The  removal  of  the  fluid  by  o|3 
when  it  is  acciimulatiog  so  rapidly 
ujion  the  heart  and  lungs;  also  whe 
after  from  two  to  three  weeks  of  co 
nothing  is  to  be  gained  by  waiting, 
the  delay.    The  UBual  method  is  by 
should  be  removed  to  relieve  the 
petited  if  necessary  in  twelve  or  twi 
the  removal  of  a  portion  of  the  fluid 
absorption  of  the  remainder  often  . 
few  eases  of  serous  pleurisy  hav&| 
empyema.     Scharlau  (New  York) 
two  years  old.     The  effusion  came  ( 
having  refilled  very  qtiickly  after  a 
drained  and  the  patient  recovered  i: 
there  are  slight  fever  and  a  gradua 
tion  of  incision  is  by  some  preferre* 


n 


Fully  nine  tenths  of  the  caaei  ^ 
either  occur  with  or  follow  pnenn 
form  described  as  pleuro-^neumoi 
the  pleurisy  masks  the  pneumoQii{ 
primary  disease.  Tuberculosis  is  i 
comes  more  frequent  after  the  se? 
sciarlet  fever,  measles^  or  any  of  thi 
met  with  in  pyemia  from  all  cause 
the  result  of  infection  through  tte 
seen  with  suppurative  inHamraatia 
It  may  complicate  suppumtive  pr 
pendicitis  or  purulent  peritonitis, 
tioned  traumatism,  necrosis  of  a  ril 
ifcy  of  abscesses  originating  in  the 
below  the  diaphragm. 

Bacteriology.— Much  light  up( 
thrown  by  the  bacteriological  inv 
cially  by  the  work  of  Fraenkel, 
Europe,  and  Prudden  and  Koplik 
may  divide  the  cases  into  several  g 

1.  Those  containing  the  pnenn: 
ally  in  pure  culture.  This  is  the  k 
cases  secondary  to  pneumonia.  T 
infection  from  the  lung. 

2.  Those  containiug  other  py< 


> 
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ciKdis  ami  tlu»  staph vliK'fKi'Us.  Of  tlu'x*  tin*  stn'^tiK^'K-i-u**  is  tin*  mi»>t 
important.  It  may  In*  fnund  alfini\  liut  is  usually  a<*MK-iattMl  with  th«* 
pncumocucfiis.  This  comhinatinn  is  likfly  in  U*  foiiml  in  i-as***  s«»o- 
finihiry  tn  thi»  pni'iiimtnia  whirli  <Mt'iirs  witli  lh<»  infrrtmu**  (liM>asr:<.  Thi» 
sln'j>tn<iMfns  and  staphvhH'«»Ltus  <Miiir  in  lh*»  pK'uri>y  nf  pya'mia.  and 
UMially  also  when  tlio  <Iis«*asi'  is  «]u('  to  tlu*  niptun»  f»f  al»s(v>s«»s  into  thi* 
piriiral  cavity. 

.'<.  Tin*  ra.<rs  <lin»  to  tulN'nulosit.  In  tliis  irroiip  tin*  pn'M^nct*  **f  thf 
tiilN'nh*  hacillus  i-s  vrry  oftrn  diniciilt  to  demonstrati-.  and  it  may  U» 
al^-i'iit.  From  tliis  fact  the  >tatciii«'nt  is  maih*  hy  I^*vy  that,  if  no  Itar- 
trria  ran  U*  foiuul  in  a  purulmt  rxuilatc  tuU'nulosi^  ^hi»«lil  alway**  U' 
sn<jK'<!i'd.  It  is  not,  liowvvcr,  safe  to  <*on<*lii<K'  that  umltT  tin-*'  lirriun- 
stancr<  luU'rciilosis  is  always  pri*>«'nt. 

Of  ninctf«*n  siuivssivc  ca^jcs  f>f  empyema  «Kfiirrinj:  in  my  own  prar- 
tir«\  thf  pnrumoi-orcus  was  fiuiml  alf»ni'  in  finirtfi'ii :  thi»  '•tn*ptiHiHiU'* 
alone  in  thre«';  tht»  pneiimoeotvus  and  >tn'pt<KiK'ru-i  in  i»ne;  and  the 
^taphylonln•u^  alone  in  om». 

Lesions.-  Kmpyema  {•<  an  intlammation  with  the  ppMtuetion  ftf 
^e^um.  tihrin.  and  pus.  In  most  of  the  (-asi\*>  -and  th«*  yonn^i-r  the 
child  till'  more  fn^jm-nt  it-*  <H*ciirrence— it  >ucc»m'iU  plruro-pni'timoma. 
There  i>  tlr!*t  an  exudation  of  fihrin  with  an  e\c**s**  i»f  pus  4>flls.  As  the 
priHi'-^  coniinurs,  mon>  and  mitre  pu-  i^  |HMiri'd  nut,  with  *i-rum.  \l 
iir^X  the  tluiil  colli'cts  in  >mall  |HH-ki*ts  formeil  hy  th«'  ^liiiht  adlii->ion*i. 
As  it  accumulate-i  the^*  are  hroken  down,  ami  the  pleural  ca\it\  may  bo 
fillfd  Hith  pus.  If  thf  ori<;inal  intlammation  in\olvei|  hut  a  |Hirtion  «if 
the  pli'ura  tin*  i'mp\ema  may  In*  sanulateil.  This  i*  oftin  -•tn  exm  in 
infants.  San  ulatfil  cmpxema  i<«  u>ual1y  |Mistenor.  hut  ma\  U'  in  any 
jiart  iif  the  chf-t.  In  \ery  nir*'  ca^-s  tlH-n*  may  U*  M-\enil  "ar-  lontain- 
in;:  pu-.  M'paralt'd  hy  M-pta.  Thi<  I  ha\r  never  "^ei-n  in  i-iiipvi-ma  f^llow- 
inL'  pneiimoiiiji.  Tin.  caM-^  ju-t  deMTiU-d  an*  l\\**z*'  in  whii  h.  in  infants 
and  yoiin^r  rhildrfi).  the  pneumiN-iHt>u<«  i*^  n-^ularl\  found.  Tin-  amount 
of  tihrin  i**  larL'e.  ci»\i-r-  iNith  surfaci-*  of  th**  pleura,  ami  many  larjri* 
nia^-e>«  float  in  the  tluiil.  Thi*  pu<i  '\>  usually  tlii«-k,  «-n*amy.  ami  iMliiur- 
le-s.  In  another  L'roup  of  fa*^***^  the  I'videmv^  of  int1»mniatii»n  of  th<> 
pNura  an-  mui  h  h-"  marked,  and  in  some  they  may  In*  sli^rht.  Then*  is 
hut  lit  til'  lihrin  in  tin-  exudatf.  and  ailhe<«ions  an*  nin*.  In  thi«<  form  tlio 
*ln'p»oioiiiiH  iir  till-  *<taphyliH-4N^-us  an*  the  orirani-m**  u<>ually  found.  In 
thi-i'  t  i-f*  till-  iiitlainmatioii  may  U*  purulent  fmm  the  out^'t.  and  tlie 
pu»  i«  thiniitr  than  in  the  pnvedin^  variety.  It  is  nire  that  empyema 
in  a  \oui)L'  ( liild  rt>ult>  fri»ni  a  mTou*  etTu<>ion  which  has  In'cu  ;:nidii- 
all\  roiiM-rtid  iiitit  a  purulent  on«*.     I  can  recall  hut  a  sin^rle  in-^taint*. 

K\i'ii  uhi-n  th<-  tluid  i«  iniHlfratt*  in  i(uantity  it  i«  n«it  all  at  tht-  Uittom 
of  till*  ilii-i.  hut  I"  L'lni'nilly  ili«itrihuti*il  o\«*r  a  mnsiderahh-  |iart  of  ita 
^urfair,  and  it^  depth  at  thv  niidillo  and  up|)er  part  of  the  i-liest  nuv  be 


Fig.  1 10,  — Si'Ctkin  of  alunj^  to  illiwtrate  the  diBl 
lh(5  fluid  iu  the  eh  est  in  a  niodtrttt^ly  IiU 
idiugrmmuiatia). 

may  beoomo  so  donae  and  firm  that 
be  ouly  partial.  In  such  cases  recea 
old  cases,  expansion  is  etill  further  i 
place  in  the  hing  itself,  usually  a  loi 

In  cases  of  empyema  receiving 
early,  full  expansion  of  the  lung  occ 
Bions,  recovery  may  be  complete.  A 
are  not  usually  strong  enough  to  i 
the  lung.  In  cases  receiving  no  tn 
sible,  but  is  not  to  he  expected.  It  | 
lung  may  be  perforated  and  the  pi 
external  rupture  may  occur,  general 
In  still  other  cases  the  pua  may  hii 
diaiihragm  may  reach  the  peritonsei 

Empyema  is  more  often  of  the  ] 


KMPTKMA* 

,lion  bJiopinoul  throu  to  two.    It  U  doubU*  in  aUmt    '    -  f  all 

iMt*«,  but  miicti  uftem*r  in  tnfiiEiti.    Thir  tuuA  mr^  ^  Ti  in 

ynung  rhil(Jn,'ii  im  periearditU,  uimally  with  empyema  of  the  left  ttdo;  til 

cikler  rliiMnn  the  mcHtt  frNjuent  ciimplicalioD  m  puliiiOBaiy  tuWrculotta. 

Symptomi, — When  it  tnxnn  bji  a  sequel  of  pomatm^,  the  ifmptontt 

of  empyema  may  follow  Uioae  of  the  original  dinsase  wiihutit  any  int^r- 
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or  ufti'T  t'tTaturt  baa  bato  tioru^nl  or  ni^arly  tci  for  t#f* 

.„  it  may  i  -n-^n»  someiimat  <j«iic  #uddrnlr,  but  more  often 
gTadimlly*  With  this  accp««ioii  of  fercr  then?  am  otbrr  pymptomi  pojot* 
tng  to  ail  inrn^amt*  in  tht*  tlf"  ^      '     -    111  and  118,) 

Afit^r  N'arli't  fevrr  or  othi^r  iin  i  of  empyema  ii 

aftifn  atgoaliiiKl  by  iH>ugh,  rapid  breathing,  and  ibe  oiber  naoal  ifropioma 
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rMlii*li«llM1 


of  pulmonary  dtM^aje.    In  the  caaoa  wbaiw  tmpyMna  appcari  to  be  prl* 
mary.  thr  (nt  h  hl^  tafltperalore  aad  feaeml  and  local 

.aymptiim^  n--  nfwvtimoma.     Aftt-r  *iii^h  a  beginnillg,  tlm 
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chest  may  be  found  full  of  pus  by  the  third  or  fourth  day.  In  older  chil- 
dren empyema  may  come  on  with  gradual,  and  even  insidious  symptoms, 
there  being  only  slight  fever,  dyspnoea,  and  cachexia.  Marked  leucocy- 
tosis,  30,000  to  50,000,  is  almost  invariably  present. 

Whatever  may  have  been  the  mode  of  onset,  when  the  pus  has  been 
in  the  chest  for  some  time  the  symptoms  are  fairly  uniform.  There  is 
cachexia,  pallor,  anaemia,  and  prostration  which  is  generally  sufficient  to 
keep  the  child  in  bed.  The  respirations  are  always  accelerated,  being 
usually  from  forty  to  seventy  a  minute.  Cough  is  present ;  there  is  dysp- 
ncca,  sometimes  marked,  but  more  often  it  is  scarcely  noticeable.  Fever 
is  exceedingly  variable;  it  is  not  usually  above  102°  or  103°  F. ;  in 
many  cases  it  is  not  over  100°  F.,  and  it  may  be  absent  altogether.  A 
typical  hectic  temperature  with  sweating,  is  in  my  experience  very  rare. 
The  pulse  is  rapid  but  of  fair  strength.  There  is  loss  of  flesh,  sometimes 
even  emaciation  and  anorexia ;  occasionally  there  is  diarrhoea.  In  chronic 
cases  the  general  symptoms  closely  resemble  those  of  tuberculosis.  There 
may  be  clubbing  of  the  fingers,  albuminuria,  swelling  of  the  feet,  and 
often  marked  lateral  curvature  of  the  spine. 

Diagnosis. — The  physical  signs  do  not  differ  essentially  from  those 
present  in  serous  effusions.  If  the  patient  is  under  three  years  of  age,  the 
fluid  is  almost  certain  to  be  purulent;  and  from  the  third  to  the  seventh 
year,  pus  is  much  more  often  found  than  serum.  Marked  leucocytosis 
always  makes  pus  more  probable.  In  every  case  in  which  fluid  is  sus- 
pected the  exploring  needle  should  be  used,  because  of  the  great  impor- 
tance of  an  early  diagnosis.  The  skin  should  be  washed  and  the  needle 
sterilized.  Pus  may  not  be  found  because  the  needle  is  too  small,  too 
short,  or  because  it  is  introduced  too  far  into  the  chest;  for  when  the 
layer  of  pus  is  thin,  the  needle  may  be  pushed  through  this  into  the  lung. 

The  physical  signs  upon  which  most  reliance  is  to  be  placed  are, 
marked  dulness  or  flatness  on  percussion,  feeble  breathing,  and  displace- 
ment of  the  heart.  When  in  a  young  child  these  signs  are  present, 
whether  general  or  localized,  a  needle  should  be  inserted,  and  if  pus  is  not 
found  at  the  first  trial,  repeated  punctures  should  be  made  until  the  pres- 
ence or  absence  of  fluid  is  definitely  settled. 

Empyema  is  most  frecjuently  confounded  with  unresolved  pneumonia. 
The  differential  points  are  that  in  unresolved  pneumonia  the  dulness  ia 
usually  over  a  single  lobe,  rales  or  friction  sounds  are  heard,  and  there  is 
no  displacement  of  the  heart ;  empyema  may  give  flatness  over  the  whole 
lung,  or  over  the  lower  half  of  the  chest  in  front  and  behind,  rales  and 
friction  sounds  are  absent  over  this  area,  and  the  heart  is  usually  dis- 
placed. In  both  conditions  we  may  get  brongbial  brgaithing  and  voice. 
The  confusion  of  acute  pneumonia  or  tuberculosis  with  empyema,  gen- 
erally arises  from  placing  too  much  reliance  upon  auscultation.  In 
pleuro-pneumonia,  with  an  excessive  exudation  of  fibrin,  tl^  signs  mav 

iv^ ,  ^AA  ^.w^vAf^/^  iKK^tK^  J^l^^s  d\\v}\  'v\jjJ^\  Vr .  hj(^ 
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In*  i'liiitical  with  tlii>s<'  of  ('in]iyrniii.  rxci'pt  that  tlio  hrnrt  i*:  n^t  dis- 
plai-i'ii.  I  oiici'  !*aw  iniliii(»iiar\  tiilN*nuIn>is.  with  ra>ratioii  nf  an  i-iitin* 
IiiIh*.  uliit  h  pi\('  si;:ns  tliat  wen*  idfiitiial  with  tht»sr  nf  a  <>airul:itiHl 
ciiipW'iiia.  It  i>  hv  th«>  rxplorin^'  iin-illi'.  ainl  hv  that  aluiii*.  that  finpv- 
«riia  i-  jM.-itivrly  ditrrn'iitiatcd  fri»m  thi-t-  puIiiKHiarv  nnnlitinns. 

'rhtTi-  an'  sniiif  othiT  thoraric  Ji-faM*-  fn»iii  whuh  thi*  iliairniKis 
inav  In*  i\i'm  nmri'  (litlictilt.  A  Iar>:i'  {HTirarilial  (■tru<'ii»ii  ;rivr«  ^miu^ 
whii  h  an*  in  ^omr  (-asr<i  i(h*ntiral  witli  thn^r  nf  iMn|>\i'ina  i»f  th**  li-ft 
Mil'-.  Marki'il  (ii>|)Iac«'in<iit  nf  tlh*  h«'art  tn  tht*  riL'ht  i-  alway*  a  >tri»n;r 
|-ninl  III  favniir  nf  riiipM'iiia  :  lM'si<h*>,  su«'h  jx-riranlial  i'lT'u*i«in««  an-  i'\- 
trt'iiirly  ran*  in  ynuiij:  cliihln'n.  A  pulnntnary  ah-r»'^<  nf  i  nii«iiif-rahl«* 
>i/.i'  al-n  a  ran*  mnilitinn — •rivr-i  >i^'n'*  iili-ntii-al  niih  lhi»*i'  nf  |iMaIi/**«l 
(Miip\«-n)a.  ami  i-i  niily  <iistin;:uis))iMi  frnm  it  l>y  autnp<.y  nr  i»|MTatinn. 
Ah-ri->rs  frnm  hmkcii-dnwn  tuUTcuInus  ^hiinls  iiiav  )i'\\v  •iii:n««  ri'M'iii- 
hlin;:  lh<»*i'  i»f  ltMaIizi'«l  rinpyiMua,  and  may  point  hki-  an  finp\r[iia  U*- 
twi'i-ri  ihr  rih-  in  thr  np|Mr  part  of  tlic  clu'>t.  Tlu'  nui-ititulhinal  *yni|>- 
tnrii-  nf  i'[iip\i-ina  may  at  timt's  rcsrmhlr  tvphi>i(l  f«'\fr  tn  mahina;  hut 
it  i<  ili-lin;:ui-hi-il  frnm  tlicm  hy  ihr  phxsiial  si^n«». 

Pro^osis.-  Thi'  i>ntiniiH*  nf  a  ra^i*  nf  fnip\i*ma  (li'|H'n(N  i-hiftly  u]»iin 
thf-  rausr.  the  a;;i'  ami  p-mral  cnmiition  nf  tin*  ]mtii'nt.  tin*  duratinii  of 
th«'  >\mplniii-.  thf  pp-*i-m«'  nr  ahM^nrt*  i»f  si'rii»ii'<  fninplitalmn",  anil  the 
tnatnii-nt.  Thi*  U'>t  n^ults  an*  olitainrd  in  th«»  ra?»i*«i  tliat  fii!li»w  pnru- 
iiii»nia.  TtiU-n  ulo-i-i  U'fnr*'  thf  srxmtli  vi'ar  is  an  i-Xiifilinirly  infn»- 
i|ui'nl  ( atj-r,  and  j;an;:riin-  nf  tin-  hini:  and  LifMiTal  pysi'inia  an*  Uith  ran* 
rau-f-  in  i*arly  11  fi*.  It  i*  thr-i*  thm-  I'nnilitinn^  that  makf  tin-  ]iri»i:n'i!^ifl 
nf  till"  »li*i'aM-  in  atjult-  *«i  -trinii-.  Thi*  m«»rtalit\  iit  infanl-  unilfr  one 
yrar.  parti*  n la riy  hn-pital  ra^i^i.  i**  hiirh  fj^iih  7'»  p«T  c-mt  -nnt  oidy 
U'raii*-!'  iif  tin-  IrinliT  a;.'!*,  hut  U'i-au*«'  nf  thi*  wn-ti  hid  ^'I'li'Tal  I'tuditioii 
nf  iihihI  nf  tin -r  palii-nt*.  Kmpyniia  in  t-hildn'n  o\rr  twn  w-ar.  nid  MN»n 
p-a-niiahlN  i-arly  i.  r.,  within  *i\  nr  fi;;ht  wn-k — anil  nii-iMii;:  prn|HT 
tri-almi-nl.  almn^t  in\anah!y  trrminati*s  in  DM-ovrry.  unh-*!-  tin*  ili-^i-ase 
'\<  •liiuhli'  nr  -••nnu*  c uMiplirat ii»n*  •'\;*t  <irfat  drlav  in  njH-ratmn  makiM 
thi*  ]irnL:iitwi*.  uhtm'.  ht't'aUM*  the  nmn-  ilitlii-nlt  tlu*  l•^|^ln^inn  nf  tin*  lunf! 
till-  ninn-  li'dinu-i  i-  tin*  dismast',  and  thr  ^rn-atrr  thf  lik«lihiM«l  nf  a  -iniw 
ri'iiiaiiiitiL*  With  j»PHH'r  rarly  tP'atnifnt  thi-M-  |i«itii-nt>  nnt  nnl\  n*- 
invi-r.  I'lit  in  mn^t  ia*i-i  thf  rffo\fry  i-  ••nrpri-in;:ly  mmpii'tiv  Ki-tra**- 
tinn  ..f  ill.-  I  hi-i  and  it*  n-iultin;:  iati-nil  nir^atiin*  nf  tin-  -pim*  an-  nin'. 

aini  n  -inlN  in  ni*i:li'iti-d  raM*-.     In  \»Ty  nnin\  nf  tlu*  ra*'*-  I  ha\i'  m***!!. 

in  u!i].|i  a  ri-a-«'iiaMy  rjirly  n|H'ratinn  wa*  ilnn**.  i;  wa*  iinpii-*ilili'.  aftiT 

tin-  lap f  iw..  nr  thp'f  yrar^,  ti»  di'tfit  any  ilifTiTfno*  whati^i-r  in  thi» 

pli\-!ial  *iLMi'<  nf  till-  twn  -idi-  nf  till'  ihf*l.  TlifP*  an*  ffw  -.iri-'U-  tlis- 
imm*  t!if  inatiiii-nt  nf  whirli  !<  mnp*  •iati-fartory  than  that  "f  aiiite 
fmp\i-iiM  fo'liiwint:  pnfiim«'nia 

Sp.»ntani"nU'  rt-rnvrry  in  fnipyf»nia  may  lakr  plan*  hy  ah*nrpti"n:  hut 


602  DISEASES  OF  THB  ft 

thifi  is  so  rare  that  it  is  not  to  be  e: 
dpoDtaseously  through  a  bronchos, 
the  visceral  pleura.  When  this  oc( 
coughed  up  in  a  few  hours,  usual 
always  lasting,  improvement.  This 
ral  terminations.  External  opening 
nipple.  There  is  an  area  of  redn^ 
finally  the  pointing  of  an  abscess* 
months,  or  even  for  years.  Exten 
disease  has  lasted  several  months. 
collected  by  Schmidt,  in  which  a  sp 
either  externally  or  through  a  bro 
recoveries.  Empyema  may  burrow 
dominal  cavity,  appearing  as  a  psoa 
into  t!ie  lumbar  region;  it  may  nipl 
the  diaphragm  into  the  peritoneal 
ever,  are  very  rare.  The  chances  o 
small.  Of  32  eases,  repjortud  by  I 
no  surgical  treatment,  21  proved  fa 
fore  the  general  adoption  of  surgi< 
Patients  were  cither  worn  out  by  1 
from  amyloid  degeneration,  pneunn 

Treatment.^ — The  medical  treatni 
disea>ie  h  dUsny^  to  be  treated  surgic 
empyema  requires  free  incision  ant 
cautions. 

Aspiration  as  a  means  of  cure  h 
New  York.  Unquestionably  it  so  met 
frequently  when  it  is  localized.  Ho 
following  statistics:  Of  139  cases  wl 
aspiration,  25  were  cured,  B  of  these 
the  remaining  101  were  afterward  i 
objections  to  aspiration  are,  that  it  i 
that  ii  affords  no  oj^portimity  for 
masHts ;  and,  UnallVj  that  it  is  only  a 
caused  by  repeated  aspirations  is  aim 
out  anaesthesia.  Aspiration,  therefo 
for  temporary  relief  when  the  amoi 
toms  are  urgent. 

Shnjilf:  incision  and  dminage, — ] 
tion  until  the  period  of  most  acute  h 
by  lower  temperature  and  stationary 
tw*o  or  three  weeks  after  tlie  pleural 
sible  if  either  the  local  condition  or 


tl  u|iijQ  gi*iii*ral 
it  it  bfttifr  oal  la  cm* 


cmi^itig  pniKt  nit  lull  ur  iM*|Mi«i.     Tin*  dingiffv 
ai)fi^thi*iiiii  lire  rrinKieU'rubli\  and  in  nitwt  i* 
ploy  it.     I  have  known  of  four  i1<     *  v    ^  '\    *       m^»  opentioiit 

imd  in  sevunil  other  cai%e«  luirc  ,  totDf  ocror. 

Chlonifomi  h  more  to  U«  fear  ♦^rher.    We  should  ih«n*fore  wly 

upon  loi*iil  anaisifac'^ta  nbtaiDc-ti  \n  <  <>iaine  or  lij  a  ^pmy  of  chloriidt  of 
I'thyl  or  ether.  The  mo«t  favourabli!  ptiint  for  incUion  n^  the  pocte- 
rii>r  ^^illary  line  in  the  seventh  inten^oeital  stpaee  ujKin  thi*  rirfit  ridt, 
IW  eii^hth  upon  the  left.  In  a  ou^*  iTTa  localixed  einpvema.  tla'  lomwt 
point  at  which  pas  can  be  obtained  by  punrture  tbcmld  bt*  eho«€»ti.  TIm 
inoifiion  ib  made  in  the  middle  of  the  intercoatal  apaoe,    ^  •  r  irhat 

bet^n  found  by  puncture  on  previouii  ocoaiiioiiii,  the  i  .,     .  :.p:  needle 
ould  alwavH  be  uj^  at  tlie  time  of  ^{leration  and  at  tbr  Mt«  of  tJic  inci- 
aion  ^^  '        '  '  lattt^r  h  ina<le.    The  eutan#*ott«  Incuion  thoutd  he  an  iodl 
an<i  a  i u%  and  tlm  o|iening  in  th<!  plrura  made  lan^e  rtiotigh  to  allov 

th«  little  Unger  of  the  o|ierator  to  paM  into  Ike  plrtiml  caTily.  Tli«  iMrai- 
orrhage  i*  ver  v  *  ^  r  ro  a  Ufatiifr*    The  wound  majr  \m 

heUl  ojien  by  i  tor,  and  aa  iiiu«*h  of  thr  fibriQ  ti 

]ioMib]e  removiHi  at  the  time;  or,  if  the  patient'a  cotiditioa  it  bad«  the 
tube  may  bo  tomiediately  inaerted  and  the  dn^«ings  applied.  The  drain- 
ifa  tuba  ahonld  be  of  licary  rubber,  fenci^t  rated,  thiT<o  eightha  or  half 
an  inch  in  diameter  and  four  or  five  inche«  long.  It  ii  paired  into  i\w 
deepe«it  pocket  of  the  empyema.  To  i<ecure  it  from  clipping  into  the 
cairity,  itn  outer  end  f^hould  be  tranfifixed  by  a  larire  tafety^pin  tiefore  its 
introduction.    It  nt  usually  adviaaV  «>'  days  to  inaerl  two 

tubea  aide  by  «ide.    Thin  dimtnbbe^  : ,,^       .    :  <p|»ing  the  dtacbargo 

fagr  the  plugging  of  tbi^  tube  with  fibrin,  Gaitae  ia  pbccd  oTer  tlia 
woud  benrath  the  aafety*pin,  and  a  eompreaa  of  the  aame  orer  the 
opming  of  thi*  tulns  thr  drvMing  U*ing  c<»mpleted  by  a  large  maaa  of 
ah»orbent  irotlon  and  a  anug  roller  bamlagi^.  Th«  pus  now  slowly  oacapea 
ifitn  the  draaaii^  la  the  lung  eipmnda.  When  ihert  ia  no  reason  for  haale 
dmhig  the  opetmtioQ,  a  brgrr  part  of  the  pus  may  be  leiDofed  before  the 
application  of  the  dreaaing.  This  nhould  he  altowMi  lo  eacspe  slowtyf 
the  opening  liidng  cIowhI  from  time  to  * —  *  -  ti  compreaa.  Ten  or  M* 
teen  minuter  may  be  etin^unMil  in  eran-  {Ml*. 

Both  the  origind  opi!nitioii  and  the  »uhm<f|uent  dreaainga  ahonld  be 
dene  with  strict  aaeptir  precautifins  on  acvmunt  of  the  dapger  of  src» 
Olldarj  infection,  the  oci^urrenetf  of  which  arlds  lo  the  aeirerity  and  pro* 
loaga  thr  eoufie  of  the  diM*atr.  For  Ihe  firat  day  or  Iwo  the  drfsainga 
Aoold  bt*  c4tangc>fl  twii-r  ilaily*  then  onee  a  day  for  ten  data  or  two  weeks, 
Md  later  at  hmgrr  iolerrals.  After  the  third  day  the  serofMl  tuho  niaj 
W  omitted  nr  n*  gradmdiy  ahorteni?d.     r^nally  bj 

tke  end  of  th*  <  n  beforif^  Uii!  tube  may  be  diapenaad 


Flo.  118, — DL'fomiity  alter  an  old  efnpyema  of 
the  leit  Bidi!  (orVhioli  Kntlamli  rVoporiitloi 
was  iKjffonnod-  Portion*  nf  fivo  ribs  wen 
raQiovod.  (  Fmm  a  phot«>grnph  mvmi  ycjin 
ii^r  openiLlon.) 

should  he  U8<^d.  rorsonally  1  have 
irrigations  sliould  not,  I  think,  be 
the  disehar^L'  in  uasrs  treated  by 
weeks,  the  average  being  about  fiv 
Resectton  of  a  rib, — Many  of  th 
tine  prneed^jre,  with  tlie  belief  that  ^ 
made,  more  perfeet  drainage  is  se 
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rMnrtvetl  with  greatiT  facility,  ami  that  it  U  altogrtluT  u  more  ocriatii 
ami  Hlkicnit  tiumni*  of  treatment  Ikan  i«  ii  t^irii{i]e  md^fcioa.  While  ad* 
mitting  sotut  of  the  idvinta^«  elaisicd^  my  own  ex|)«miic9  has  bi#tt 
that  in  \hv  grc*at  majority  of  n  n  rcitiog  diildrfO»  tisiplil  ine^ 

lion  with  ilruinagt*  it*  nil  thtit  Itib  reiecUofl  ii  OMeiHUy 

wheneTor  good  drainage  can  not  be  iccurcd  by  simple  ineitioii;  eapeeudly 
if  there  h  overlapping  of  the  r  '  '    *        tercoctal  apaeei  are  ?cry 

narri»w.     Tht^fjii*  are  usually  tli  \i  the  diiMVUie  baa  laated 

much  longer  than  the  average  time.  One  inch  of  rtb  ia  all  that  it  b 
iKTt»i«5Miry  to  remove.  The  |H*ria»teum  U  preferred,  and  then?  la  rardj 
any  pennant  nt  deformity. 

In  rhronic  eni*ef«,  or  thow  which  havi*  \n^*n  long  negliMrted.  »om>e  fur* 
ther  o[jerative  treatment  in  often  netvi(t«ar).  The  Iting  is  6o  baimd  diiwn 
by  finu  adhe^ionA  that  further  expansion  l»  im|io«)tibh«,  and  even  after 
the  cheiit  ha»  ret-eded  to  its  ntm<jst,  so  that  the  ril»  aiv  in  i3>otaet,  tbeftj 
ill  rf»niainrt  a  cavity  which  can  not  c1o)M?-  K*»r  sni*h  i^m*^  th»-  only  hojir 
in  an  operation  by  which 
pcirlifim*  of  several  rilii*  are 
removed,  thm*  allowing  a 
greati^r  collapse  of  the 
difsai  wall.  Thia  ia  kn^urn 
aa  thoraeoplaflty,  or  Katlan- 
der*a  operation.  The  oper- 
ation tn  of  it^ielf  a  fieriou5 
oni%  an*!  only  to  lie  aJviMHl 
aa  a  Ia«t  n^^nrt  in  inveter- 
ate ca^ea.  Siteh  an  o|H'ni- 
ttoo  10,  of  €ounM\  alwaVH 
followed  by  very  great  de» 
formity  (Fij?.  113). 

MfthndM  uf  imJu€imf  er- 
fatuion  ttf  ike  lu»^. — In 
nuwt  of  the  cmj*esi,  [MirtirQ* 
larly  the  trreni  oiie««  cam* 
pleto  expanaioii  of  Ibe  Ittttg  ^^  iic-^< 
takei  place  wjtboiit  any  dif* 
fenlly,  the  thief  agent  be* 
ilig  the  cottgh.    |ji  Til  r.  ^ 

derited  by  Janie?'  .v,n  r^ 

til)  aertea  at  the  MDie  time  a*  a  toy  for  ih> 
aa  a  mo4t  efficrienl  mt^nii  of  In  *      -  *  '  -     ' 
plare^i  a  few  inrhi*«  hifther  thaii 
fluid  fmm  the  lower  into  the  higher  bottle,  all 
Bbnriiif  io«p  bobblet  often  anawera  the  aama 
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to  alpboa  hack. 


CHAP1 

VECULIAHITIES  OF  TBE  HEARl 

Lli 

The  Foatal  CirculatioiL — During 
Ution  may  be  briefly  described  as  foil 

the  placenta  through  the  umbilical  n 
the  u ruler  surface  of  tlie  liver  into  two 
irenoaiis,  communicating  directly  wit 
branch  joining  the  portal  vein,  so  th 
then  enters  the  inferior  vena  cava  tl 
inferior  vena  cava  the  blcK)d  enters  I 
from  the  head  and  upper  extremitie 
of  the  blood  now  passes  directly  into 
ovale ;  the  remainder,  through  the  tr 
As  the  rerjuireoients  of  the  piilmon 
small  part  of  the  blood  is  sent  thi 
lungB  J  the  greater  portion  passes  frc 
ductus  arteriosus  into  the  aorta,  joini 
tricle.  The  blood  thus  tinda  its  way 
in  small  part  by  way  of  the  lungs,  th 
the  right  auricle  to  the  left*  or  froi 
through  the  ductus  arteriosus.  Fn 
placenta  through  the  umbilical  art€ 
hypogastric  arteries,  wliieh  in  turn  a: 
Changes  in  the  Circnlation  at  Bii 
ical  cord,  the  circulation  through  tli 
ductus  vcnosus  ceiiaes.  With  the  c 
consequent  increased  demands  mad( 
blood  cetises  almost  at  once  to  pass  th 
soon  through  the  foramen  ovale.  ' 
few  days  of  life  are  filled  with  sma 
By  the  end  of  the  first  week,  these  i 
are  usually  closed  at  their  cxtromitiei 
throughout  the  greater  part  of  their 
lequently  atrophy  to  the  condition  of 

6< 


THR  nBART  AICD  CIECULAHOII  UI  EAMLl  UWX  flOf 

bilor*  birth  tbe  circnktion  throiiph  tiiefofiniiin  ofili  b  ftlight,  ii  beiiig 
gTvdttflUy  obstruetod  by  Urn  growth  of  a  ieptom  which  nearly  fllU  tb«  tftim 
at  birth.  Afu*r  the  firit  week  of  titni-uterine  life  fery  little,  if  inyt  blood 
fmmm  thmugh  it,  although  complete  oloaure  of  tlie  fnmmcD  ollen  doaa 
not  take  pbce  until  the  tniildle  of  Ihe  ftrvt  year*  In  fully  one  foutli  of 
tbe  atttopeiei  I  hare  mudo  upon  infaoti  under  lix  mouthi  old,  tbere  hafv 
been  found  minute  openingB  at  the  margin  of  the  foramen  ofale,  but  tbty 
mt9  usually  oblfque,  and  closed  by  the  talrular  curtain  ao  ai  efTeetttaUy  to 
obetruct  tbe  current  of  bloods  The  ductoi  artertoiu«  ia  fintt  vhttA  by  a 
clot,  which  beoomea  organiied  and  blendji  with  thr  product!  of  a  prolif* 
eratiug  arteritis*  It  is  rarely  found  o{ien  after  the  tenth  dajr,  and  by  the 
twt*nti<^th  it  is  almost  invariably  ob1it(*rated. 

The  pQlsi.^The  pulse  in  early  life  is  not  only  more  frequent,  but  it  ii 
Twrj  moeh  mare  variable  than  in  adults.  Tbe  following  is  the  avenigw 
pulse^rate  in  healthy  chiidreu  during  ilee|i  or  perfect  quiet : 

Sii  to  twvir*  iuunlJiSi. . , « ••••«..  lOd  to  115  p«r  fulnttl^ 

TwoIoaIjl  fian.. ......... ..A^^^Aft..  ei)  **  lUO  •* 

fisfia  to  tea  yean. .,««,.,..  W  **    ii  "*        « 

BlsfSQ  to  fkNttlMi  yiaa ^.r. »*.**,.,.,  9S  **    ift  "* 

Tbe  pulse  b  a  little  more  freijuenl  In  femalea  than  in  mateai  and  moffw 
frequent  when  sitting  than  when  lying  down*  Hnoiikr  escnsiii  or  tac- 
citimicnt  increases  tbe  pulsi^-rat^r  by  from  Iweisly  to  Ifly  baali^  Yorjr 
trivial  causes  disturb  not  only  the  frequency  but  the  force  of  the  polssL 
The  pulse  in  younj^  infants  may  be  irregular  even  in  health  aod  during 
diipi  Whin  mpU\,  it  m  fn^ucntly  irregukr  without  any  meaning.  No 
dicrotism  is  seen  in  the  pulse  wave  of  early  infancy,  according  to  Blanebiw* 

The  circulation  is  much  more  adifi  in  infancy  than  in  tairr  childhood  | 
thoi^  acixirding  to  Vien^rdt^  the  entffw  round  of  the  cirrolatiim  is  aeoooi* 
plbbetl  in  the  newly  bom  in  twelve  seoonds ;  «t  three  year%  in  Uteen  sw* 
ondt ;  in  thr  tuhilt.  In  twenty^two  Mcoiida 

8iie  and  OrewtL^Tbe  rshtivi  siii  of  Ihe  bearl  is  stighlly  grsalsr  to 
infancy  than  in  later  life,  it  being  imalhil  at  about  the  ■erentb  year* 
Tho  avenife  weight  at  the  difleiwnt  periods  of  Ufa  ia  as  follows ;  f 
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GUS  DISEASES  OF  THE  CIl 

The  growth  of  the  heart  is  rapl 
nearly  proportionate  to  that  of  the 
to  the  tenth  year,  and  most  rapid 
year.  At  birth,  the  thickness  of  th 
same  as  that  of  the  left,  the  ratio  hi 
ever,  grows  very  much  more  rapidly 
of  the  second  year  the  ratio  is  1  :  2^ 
childhood,  I 

Poiitioii  of  the  Apex  Beat — In  I 
what  higher,  and  occupies  a  position 
the  adult  This  is  partly  dae  to  tb 
The  apex  beat  is  therefore  higher  | 
life.  According  to  the  observationi 
combined  examinations  with  refereno 
2,100  children,  the  apex  beat  is,  as  a  ) 
the  fourth  year ;  if  it  is  less  than  one 
it  can  not  be  considered  abnormal 
the  apex  beat  is  in  or  near  the  mamti 
under  normal  conditions,  it  is  invar 
first  year  the  apex  beat  is  usually  fc 
from  the  first  to  the  seventh  year,  it 
in  the  fourth  and  the  fifth  spaces ;  af| 
the  thirteenth  year  it  is  alwavs,  wh« 
position  of  the  apex  beat  may  be  com 
ties  of  the  chest  resulting  from  rickel 
of  the  spine, 

Eicaiiiiiiation  of  the  Ke^^.^Imp 
a  frequent  and  important  sign  of  cai 
cardiac  impulse  is  generally  weaker  tl 
cult  to  locate  the  apex  beat  owing 
covering  the  chest 

Falpaiion, — This  is  usually  a  mu( 
inspection  for  determining  tlie  positi 
pose  the  child  should  be  in  the  siti 
slightly  forwimL  Great  displacemerj 
cant,  and  should  lead  one  to  suspect 
displacement  to  the  left  indicate  h}^ 
tricle  ;  to  the  right,  hypertrophy  of  tl 
genital  malformation. 

Percussion, — This  is  best  done  I 
A  light  blow  should  be  used,  on  acco 
the  chest  walls.  The  outline  of  the 
especially  in  small  children,  ia  propo 
This  may  lead  to  the  mistaken  opinio 
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b  really  of  normal  rise.  Aooording  to  SaUii^  tb^  Umiti  of  thii  arm  mn  m 
followa :  Above,  the  jioconil  njmm  or  lower  border  of  the  ioooiid  eoilal  car- 
tUage ;  to  th<9  right,  at  the  {mra-tttenial  Iiti«%  numetimeii  «Ugbtly  beyood  it ;  to 
tbt  left,  at  or  tlightty  bcyonri  the  mamtnary  ltnc«  thit  dependinf;  upon  the 
igieof  the  child.    Tho  lower  border  is  indeterminablo  on  aocounlof  the  liter. 

The  area  of  **•  abaolate  oardiac  dulnesa,^  or  that  pari  of  the  heart  uq- 
coTerod  by  the  luag^  reiemblei  in  shape  the  lame  area  in  the  adult,  bat  it 
it  reUtifely  Urger.  lu  upper 
limit  in  the  upper  border  of  the 
third  tntorco^  space,  some- 
times the  third  costal  cartilage; 
it  extends  to  the  left  to  a  point 
between  the  para-stemal  and  the 
mammary  lines,  and  to  the  right 
as  far  as  the  left  border  of  the 
sternum*  These  two  areas  will 
be  readily  understood  by  refer* 
enoe  to  the  accompanying  dia- 
gram (Ftg.  115). 

AuscnUaium.—^hiM  is  of  lit- 
tle talue  unless  the  child  is  quiet 
The  preferable  position  is  the 
sitting  {losture.  For  an  aeoii* 
rate  diagnoiiit  the  itethoscope  ia 
indispensable,  but  audrultalion 
should  always  be  practiaed  witli 
the  naked  ear  as  well  The 
rhythm  and  rapidity  of  the 
ehiM*s  heart  action  are  much 
more  easily  disturbed  than  are 
the  adult*l^  and  such  disturbances  are  cmssaqnently  much  lass  signiBmnt 
Tlia  rapidi^  of  the  heart  in  infancy  is  ofdinarily  eo  great  as  to  Bake  It 
pnMslicaUy  impoesable  to  dtstinguioh  between  diartolii!  and  prrMyslolie  mm^ 
mora.  NonuUy,  the  loudeet  sound  is  the  first  sound  at  the  apei ;  the 
weakest  sound  is  the  ssoood  sound  at  the  aortie  otiloa.  Aooofdliif  la 
Hoehsinger,  the  aeeeptnation  of  the  chQd*s  heari^oomls  is  upon  the  int 
sonad«  and  not  upon  the  second,  as  in  tlio  adult 

In  oonsaqoaBoe  of  the  aaall  stae  and  the  thin  wnUs  of  the  chest*  au 
sonmlsi  both  nornal  and  patholegioil»appsar  rslatlfely  kinder  than  in  the 
adult  and  the  arm  of  diffusion  is  therefofw  much  grsalsr.  Thus  it  fa  a 
frequent  ooourrence  for  mormars  to  be  beard  all  oier  the  ebeet  both  in 
£ront  and  behind* 


rm  ltS.-aa««p|tt|  mmm  of 


'  bmit9  of  dia  Imv.    Til*  i|«eH  •»• 
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Reduplication  of  the  heart  gound 
two  aidea  not  elosiug  exactly  togeth' 
may  be  due  eimply  to  excitement 
nearly  all  the  abrigrmal  murmurs  heaf 

Accidental  murmurs  may  be  dd 
tions,  and,  although  not  bo  common' 
means  rare  eTen  in  infants.  i 


CHAPI 

I 

CONGENITAL  ANOMaI 


Etiology. — The  causes  of  congeu 
grouped  under  three  general  lieads  : 

1.  Miilformatiuns  resulting  frooi 
parts  of  the  heart,  most  frcc|uently  oi 
lar  or  the  auricular  septum  may  be  a 
nary  artery  from  the  aorta.  Such  faili 
ttone  which  are  normal  in  the  early  r 
be  atresia  of  any  one  of  the  orifices,  a 
leaflets,  or  of  any  one  of  the  large  v« 

2.  Foetal  endocarditis.  The  ellec 
the  time  of  its  occurrence.  It  is  alra 
frequently  affecting  the  pulmonic  vf 
leads  not  only  to  hypertrophy  and 
the  normal  development  of  tlie  he« 
auricular  or  ventricular  aeptura  or  t\ 
open  by  way  of  compensation. 

3.  Persistence  of  fcetal  conditionj 
arteriosus.  This  may  be  the  resu^ 
stated,  or  of  some  condition  of  the  h 

Leaions.— In  the  following  table 
hundred  and  forty- two  cases,  which 
ture : 

Frequency  of  the  different  lemon^i  in  . 

cardiac 

Defect  in  the  Yentricular  septum. ........ 

Dt'lect  In  the  auricular  septum,  or  patent  tc 

ovale .*.... 

PulmoTiic  stenosis  or  atreBla, 

Patent  ductus  arteriosui;. , 


CONGENITAL  ANOMALIES  OF  THE  HEART.  qh 

Abnormalities  in  the  origin  of  the  groat  vessels.  45  cases;  the  only  lesion  in  0  cases. 

Pulmonic  insuJIiciencj 17  "  "  **  0  " 

TncuBpid  insulBciency. ft  "  '*  **  0  " 

Tricuspid  stenosis  or  atresia .,,,...  3  **  "  "  Q  *' 

Mitral  insufficiency 1  »*  **  **  Q  »* 

Mitral  stenosis  or  atresia 6  '*  '*  "  0  '* 

Aortic  insufficiency 1  **  ♦*  "  0  »* 

Aortic  stenosis  or  atresia » ,  6  *'  "  '*  0  " 

Trans^pQsition  of  the  heart 2  "  **  **  0  *♦ 

Ectocardia .....*., , 1  "  ♦*  "  0  " 

Tift*  most  frequent  associated  lesioiis. 

Pulmonic  s?t(?no.sis,  with  defect  in  the  ventricular 

septum ,...,.. 92  oaeos ;  the  only  lesion  In  ISO  cases. 

ulmonic  stenos^is,  with  defect  in  the  annc-ular 

septuin .......63     **  "  **  8     ** 

Defects  in  both  septa. . , 82     ♦♦  **  **  17     ** 

Pulmonic  stenosis  and  defects  in  both  septa.. . . .  36     **  **  '♦  21     ** 

From  this  table  it  will  be  seen  that,  in  the  great  majority  of  cases, 
several  lesions  are  present,  the  most  frequent  combinations  being  pul- 
monary stenosis  with  defective  ven- 
tricnlar  geptum,  pulmonic  stenosis 
with  defective  auricular  septum, 
the  three  lesions  associated,  or  the 
first  two  with  a  patent  ductus  arte- 
riosus. ^^.^^ 

Defed  in  the  venirieular  sep-     VI<^^KVr^  S      / 
turn. — Til  is  is  the   most   frccjuent     ^^  -^^■i        ^ 
lesiou  in  congenital  cardiac  disease, 

and  in  half  the  cases  was  associated     ^^^^m^^r  ^^w^mmcy 
with  pulmonic  stenosis.     The  de-     ^^^ 
feet  is  generally  at  the  upper  part     ^^B  Vl?  *  ^      *  /» 
of  the  septum   (Fig.    116).    It  is     ^^^ft^^v:  ^ 

usnally  from  one  fourth  to  one  half     |^^^|/^^^  ^  '' ' 

an  inch  in  diameter,  but  not  infre-      I^^^^B^^lli>?^ 
quently  there  is  a  large  defect,  and 
the  septum  may  be  entirely  absent, 

the   heart   then   consisting  of  but      ^,     ,_    ,,  ,       ,.     ,.  „,.    ,   , 

three    cavities — two    auricles   and  %'t?Dtritiu  u  shown  with  a  dLftot  in  th«  wn- 

one  ventricle.    If  the  auricular  sep-  ,,^,,u  ti.c  UtiJ  vuhe!   rFmmuifaticiitdy. 

turn  also  is  wanting,  as  is  often  the  *^^  ^^"^  ^*'  ^*^^^^'*''  A^^pitai^) 

case,  the  heart  has  but  two  cavities. 

Frequently  there  are  also  abnormalities  in  the  origin  of  the  great  vessels. 
The  pulmonary  artery  and  the  aorta  may  be  given  off  from  the  common 
ventricle,  or  the  aorta  may  arise  partly  from  one  ventricle  and  partly  from 
the  other.     If  polmonic  stenosis  or  atresia  is  present,  the  opening  in  the 
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ventricular  septum  is  conseryative,  affording  a  channel  for  the  passage  of 
blood  from  the  right  to  the  left  side  of  the  heart. 

Patent  foramen  ovale^  or  defect  in  the  auricular  septum. — Although 
this  is  one  of  the  most  common  congenital  malformations,  it  is  not  one  of 
the  most  important.  It  rarely  occurs  alone,  but  is  frequently  found  with 
pulmonic  stenosis  or  a  defect  in  the  ventricular  septum.  Small  oblique 
openings  in  the  auricular  septum — usually  at  the  foramen  ovale^are  not 
infrequently  met  with  in  autopsies  upon  young  infants,  but  they  are  of  no 
importance.  In  pathological  conditions  the  opening  is  from  one  fourth 
to  one  inch  in  diameter,  and  there  may  be  more  than  one  opening.  A  de- 
fect in  this  septum  is  frequently  secondary  to  pulmonic  stenosis,  or  it  may 
be  a  failure  in  development.  A  patent  foramen  ovale  may  be  due  to 
atelectasis. 

Patent  ductus  arteriosus, — As  a  solitary  lesion  this  is  rare,  but  it  is 
frequently  associated  with  pulmonic  stenosis,  usually  with  a  defect  in  one 
or  both  septa.  It  is  then  one  of  the  channels  by  which  the  blood  may  find 
its  way  to  the  lungs  when  the  pulmonary  orifice  is  obstructed.  It  is  not 
a  malformation,  but  simply  the  persistence  of  a  foDtal  condition  usually 
necessitated  by  other  changes  in  the  heart 

Pulmonic  stenosis, — This  is  one  of  the  most  frequent  and  most  im- 
portant lesions.  It  may  be  due  to  foetal  endocarditis,  or  to  a  mal- 
formation. If  the  former,  there  is  usually  stenosis ;  if  the  latter,  there 
may  be  atresia.  It  is  often  a  primary  lesion,  and  when  marked  it  is 
always  accompanied  by  other  changes,  most  frequently  by  a  defect  in  one 
or  both  septa  or  by  a  patent  ductus  arteriosus.  This  is  important,  as  be- 
ing more  constantly  associated  with  cyanosis  than  is  any  other  congeni- 
tal lesion.  The  amount  of  obstruction  varies  from  a  slight  narrowing 
of  the  orifice  to  complete  atresia.  If  there  is  atresia,  the  pulmonary  artery 
is  very  small,  and  may  be  rudimentary. 

Pulmonic  ifisufficiency, — This  lesion  is  relatively  rare.  It  is  usually 
the  result  of  foetal  endocarditis,  but  there  may  be  absence  of  the  pulmo- 
nary valve, 
tricular  i 

Tricuspid^  mitroLand  aortic  disease  are  airVerylfiTfrequ'ent  \ 
ally  seen  in  cases  witn>Qultiple  defects.     Atresia  or  stenosis  is  much  more 
common  than  insufficiency*  w' '  ^    '  ^ '  '      '       ^^'   "^ '^  W* '  • 

Abnormalities  in  the  origin  of  the  large  vessels, — These  are  quite  fre- 
quent ;  but,  as  will  be  seen  from  the  table,  thoy  are  always  associated  with 
other  lesions.  Three  forms  are  seen :  (1)  Transposition  of  the  large  vessels 
— the  pulmonary  artery  is  given  off  from  the  left,  and  the  aorta  from  the 
right  ventricle.  (2)  Both  arteries  arise  from  a  common  tnink.  This  is 
usually  due  to  an  incomplete  development  of  the  lower  part  of  the  sep- 
tum dividing  the  two  arteries.  Usually  the  pulmonary  artery  appears  to 
be  a  branch  of  the  aorta.    This  condition  is  frequently  associated  with 
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tliat  ihctv  i*  nmlly  hui  trirU*.     (l\)  Tin*  auiia  luu  iin  AUinriiiAl 

ariKUi,  arising  frciui  the  nj^iit  vt'iitricle^  or  partlj  fmm  Uith  vi*Dtridni. 
This  alfto  itt  iy«docuat(xl  with  a  large  defect  iti  the  TentrieaUr  ^rplmnu 
When  df^TilMMJ  hm  Atumg  fnmi  bcith  vuntridt^,  tJa*  aorU  b  tiiitaUjr  fiven 
off  iliriTtly  abtjve  i\w  line  of  thr  »H»ptufiu 

An  abnormality  in  the  number  of  valvular  segmenta  U  qttit^  frcqtiiot, 
but  seldom  impaini  the  valve*ti  function.  In  rare  cbjca  a  talve  b  mdi- 
mentar\\  and  it  may  be  ahDcnt,  fr(*nerallY  at  the  pulmonic  or  tricii^id 
orifiu*,  Alis<omv  of  the  right  auriele  and  atiM^ncv  of  tht?  iienoirdiuiii  \mte 
bi^en  rveorck^ ;  aliKi  o[ic*ning  of  the  pulnionanr  veini  into  thii  right  auriclr* 
and  a  single  puimonar;  arterr.  In  one  cam  in  lite  mwim  thtm  wn^  i^to- 
omlia,  tiiiii  li«.*Lng  oi^aociated  with  a  congenital  ttanuv  iif  Ihn  ntHmanL  I 
onee  sair  a  vary  remarkable  Instance  of  eongenital  eanliae  diMplamuent ; 
the  heart  wan  ^ituatof)  in  the  abdomn  tv.     ItM  pul^aliooa  etiiild  bii 

plainly  mrn  am!  ft4t  jui»t  abftfe  the  i  i*. 

Transpasiiym  o/  tk^F  heart,  or  true  duxtfo^csrdia,  wtw  meonM  htit 
twice  in  thi«  mmm  of  caaea.  It  wait  however^  aimuUitod  in  iev«nil  othrrp, 
including  one  of  my  own,  wber^  the  apex  btmt  waa  to  the  right  of  the 
itemiim.  Tliere  waji  in  thia  ouie  gmiat  hypertrophy  of  the  right  trcntride 
with  a  nsdimentary  ventriet];  uim. 

Sfconihiy  te^ioni* — In  «  J  malformatiotti  the  riglit  hi*«rt  ta 

Qiitally  found  ti  'ned,  itnti*  tliere  remain  oor  or  murv  of  thit  furtal 

eDnilitinnii  in  Hhi<  n  mt  L^nntff  r  (wrt  of  the  work  U  thrown  ufjoa  the 
rigiit  ventricle.  Such  hy|H  rfr  |i!iy  i*  in  mcMt  cm^ie^  acrtmifianii^l  hv  Mme 
diUtahon.     (Hmngii*  in  the  wall  of  the  left  himrt  aJofie  aff  t  'f 

rare.  In  four  caiM»  there  was  evidence  ol  raaliiniant  endDcanlii.-.  ^.«.*h 
wan  the  cmuMt*  of  tknith,  all  but  one  af  theee  pelieDt«  b<*ing  adulU. 

Symptomi.— The  ptymptomit  of  congenital  cardiac  dlMMtta  are  imuIIt 
iiianifi*^i<^l  ^Hiti  aftiT  liirth.  Of  t:f8  au«9a  in  which  the  time  of  the  lf«t 
•jrmptiMt]*^  wa-  mitwl,  t\nj  were  ctmgrnital.  or  appimred  during  the  fini 
Bonth,  in  H5;  after  one  month  and  during  llie  finI  ]rear»  in  IH;  fn^ni 
(me  to  ail  teen  yearti,  in  tA ;  whUe  in  It>  nn  gfmj^tmmB  wiaw  obi*rrnl  unlit 
mfter  puberty,  Cnngt*nital  rmrdiac  di«eaae  t«  one  of  the  cm^mm^  but  Dfit 
a  fnBqiMil  one.  ring  the  fltal  da>^ 

The  ncial  »^j  ^^  ^  «^ife  ejfmpinin  i*  •  ^  _-t^  Thi*  ia  pn»- 
ent  in  over  fyir-ttftha  of  the  ievert  eeMa;  but  cyaiMMia  iMy  be  alMeni, 
etm  with  Mriooa  loiiom.  It  nejr  be  ^Ufht  ud  notieed  only  upon 
eaertion,  aa  upon  conghing  or  earing*  or  H  may  be  inteoai  and  eon* 
i4Ant,  giving  the  akin  a  dark*  lenden  oolotir,  and  the  miaraiUi  membrano 
of  the  month  a  raapbeny  hn&  The  riew  that  cyaanaia  ilapenda  upon  an 
aJmiitnio  of  arteriat  and  ttaona  bbvMl  ia  gomrnlty  diaendlttaiL  In  the 
gfiiat  majority  nf  tlie  eaiea  at  bwal,  the  eiplanation  ia  a  deteiant  osi- 
dation  of  the  blood  in  the  lit0|p^  owti^  in  «Mna  inliifiwniw  with  the 


Fio,  117,— Clubbing  uj  tht  lin^'ci,.    :,  .    ..^Lultol  1 
(From  A  boy  five  yocLra  olcLj 

liir^n'Tiii'iil,  wliii'li  iLsimtly  involves  all 
vt'iiouh  Dlihlnietioii.     Occasionally  there! 
face  or  lower  extremities,  dropsy  of  the| 
jmrticulitrly  ha'itioptysis  and  cpistaxis. 

In  cases  accoriipatiied  by  cj^iiinisiri,  en 
ary  circulation,  a  TK>!ycytha*mia  is  prod 
riMl  ccllh  is  ^enerHlIy  proportionate  to  (' 
r,0(KKU(H),  allhoiigh  I  have  swn  as  liigl 
is  Ufiimliy  cc»rres{ion(lingly  increased;  u 
II 0  per  cent.  The  nnmber  of  white  ee 
all*  whicli  ilisp roves  the  tlu^iry  of  hhxjd  * 
Uon  of  the  jiolycytha^niia  secerns  to  be  t 
iht*  Wyc(Lljj'4jertrophies  like  other  tissue 
stinmlated  to  giviilcr  activity  hy  the  de 
The  <piantity  of  blood  remains  the  same 
the  luenioglobin,  and  consequently  the 
greatly  increased.  This  in  part  conifK^i 
blood  that  can  transverse  the  Inngs  an* 

Diagnosis, — ^The  most  diagnostic  fej 
of  a  hiutl  mnnnnr,  and  signs  of  enlarge 

Mnrmurs  are  present  in  fully  nin 
characteristic  being  a  systolic  murmur, 


I  nVUKSITU     AKOJIAI 


THK    UI-'AHT 


^!?t 


nfti'ii  l«*ing  nudiliU*  nil  ovrr  Cht*  rJn»L      111  tht*  grvitt         _  '-i** 

thn  t»  heard  Almic;  in  a  i«tt]Alltfr  numbitr  a  ilniibb  mtirmar  in  prv»<*iit. 


'  "  ujitricdiur 

in?  vi»rr  often  t^ 
tn«^  munniir 
vitb 


A  !i}4ulJ£JiiU£Uiur  m»y  U?  ilue  to  poI magic  ^t* 
nejituiu,  (mteiii^^lij£tu^_arler^^  mitrnf  r*';: 

gitntiott,  or  tjfirtjr  iti*ncwii*.     Since  i 
^ociatcd,  it   i«  diflkult  to  M\  upon   wrii«  f»  • 
In  a  yoiitii^  child,  a  loyd  murmar  at  ^Uie 
alwAVH  means  congenita)  dl>«eaie, 

Kfilarirtiment  ut  the  rijyfht  hctart^  chiefly  from  Tmlrieolar  kjrpcftroplijr, 
la  pri^M*nt  ill  mont  of  the  vwh», 

A  diapK^iii  of  the  pn.«ciw  nature  of  i\m  malJofinilioii  k  xmtf  dUlavIt* 
and  in  the  ^reat  majority  of  oieiefi  only  a  protialile  diagnoita  m  pnariMfl. 
Xearly  all  the  cam^  are  comfilex,  and  tin*  Tarieiy  of  aMnhinatioiia  ia  terf 
great.  A  Htudy  of  tlie  hii»tori4!ii  an^l  autfi[iAit*i£  of  the  t-aM^  In  this  aerii 
rcrealu  many  apfmreritly  coutradirtory  fai*t^.  I^iud  murmur*  are  fcmi^ 
timca  heard  which  art*  difHeult  to  explain  by  the  Ir^ion*.  ami  tnuntiur^ 
may  he  al»ent  wheo  there  i«  ewry  reaiMin  fr»*m  tin*  (tin't  tnofteiB  findii^e* 
f<ir  expecting  their  prts^eni^*.  Certain  li^iom  like  aortic  utaooai^  mitral 
iileno4«iii,  anil  mitral  reguryrilatuin  may  be  aeeompanieil  Ivy  the  «ame  fii^Da 
aa  in  ai^iuinxl  di>«ea^.    With  n*f«Teii^  'ilhef  oi>j  '  *  ^t 

dii  belter  than  give  the  more  frequrnf  i  nymptoni  r^ 

of  tlie  autopaies  in  Uie  aorios  of  caaiia  whirh  1  hare  ifillecti 

4   >        ■  ^ur  al  t'^  wiik  cfamtmM^ — Tin-    ^^  »-i 

eommcui  it  met  ^  i  araa  prcMint  in  aUxii  <'hi  f 

tlie  entire  number.    In  oirer  80  per  eenl  of  tlie  eaaen  vilh  tbi^e  «ym| 
pulmonic  f(*ten^j«Li»  waa  fotukL    The  maatad«r  were  ennpltcalad  mm-^  of 
quite  a  wide  variety.    Poljimiie  itnoalf  wia  naoally  maodUM  with  m 
defect  in  one  of  the  eardiae  ^epta,  or  a  patent  ductna  artaioaiia. 

.4  Iff  sialic  murmur  riYAoifl  cfmnmu — In  lUa  Mriaa  of  atttopaiea  this 
arai  not  a  frt^(uent  i^mihinatian,  hting  notad  bttt  iuc  timm.  It  ia  uandljr 
da|HMid«iit  tttii>n  a  defect  in  the  Timtrteular  ieplvni  withcMtt  pttlmiNrio 
itaiaaia.  CUnieally,  howeter*  tlit«  b  more  often  netft.  The  mnnnar  ia 
Keoerally  loiidaKt  at  tlw  left  margin  of  the  utenium  at  tin*  thinl  »piiec. 
Tfiere  in  a  ati^rnci*  of  all  otbor  aymptcMiia*     I  liave  a  atrhed  a 

numtier  **f  icnt^    fiir  rinttu'    v»*iirA  vImi  \mv^  n^MKHi^^'d    in    m^rfi^^ 

bedih. 

A  s§Biolk  murmur  at  tk^  ap^s  milk  cftMaaia.-  * ' 
thia  eombbMitioii,  all  were  exampli*  of  eomplex  iti^  :  in  ..: 
feeqnenl  ItadoiM  being  a  defect  in  the  aurienlar  M*ptum,  tran^pf^^ititin  of 
the  great  yeawU,  anti  |Mlenf   *  iKmonut^ 

CyiHiMpii  mithimi  mmrmn  tHklnl  funrteeo  Iidmw.     It 

either  pnlmonie  ati«tia  nr  tht  tTaBspMition  ar  im^gitlar  origin  of  the 
gifit  yawala. 
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Diastolic  murmurs  were  heard  in  two  cases,  and  depended  upon  pul- 
monic insufficiency. 

Absence  of  both  cyanosis  and  murmurs  was  recorded  in  five  cases. 
The  lesions  found  were:  atresia  of  the  aorta,  both  arteries  arising  from 
the  right  ventricle,  or  defective  septa. 

The  only  cases,  therefore,  in  which  a  fairly  certain  anatomical  diag- 
nosis can  be  made  are  those  of  pulmonic  stenosis  with  a  deficient  ven- 
tricular septum. 

Diagnosis  of  congenital  from  acquired  disease, — Congenital  disease 
may  be  suspected  if  the  patient  is  under  two  years  of  age;  if  there  is  no 
history  of  previous  rheumatism ;  if  the  murmur  is  atypical  in  its  location, 
character,  or  transmission;  if  there  is  a  very  loud  murmur  at  the  base, 
and  if  there  is  evidence  of  enlargement  of  the  right  heart.  If  cyanosis 
and  clubbing  of  the  fingers  are  present  the  diagnosis  is  certain. 

Especially  difficult  are  the  cases  without  cyanosis  seen  in  older  chil- 
dren. Absence  of  hypertrophy  of  the  left  ventricle,  continued  absence 
of  subjective  symptoms,  even  with  a  very  loud  murmur,  and  a  lesion 
which  does  not  increase,  all  point  strongly  to  a  congenital  malformation. 

Diagnosis  of  congenital  from  anremic  murjuiirs. — This  is  often  a  more 
difficult  matter  than  to  decide  between  congenital  and  acquired  disease. 
From  a  murmur  alone  one  should  be  very  cautious  in  making  a  diagnosis 
of  cardiac  malformation  in  a  very  ana3mic  infant.  Anaemic  murmurs  are 
systolic,  basic,  unaccompanied  by  enlargement  of  the  heart ;  usually  heard 
in  the  carotids,  often  in  the  subclavian  arteries,  but  are  seldom  so  loud  as 
those  due  to  malformations.  In  some  cases  it  may  be  necessary  to  watch 
the  effect  of  treatment  before  deciding  the  question. 

Prognosis. — Of  225  cases,  GO  per  cent  were  fatal  before  the  end  of  the 
fifth  year,  and  nearly  one-half  of  these  during  the  first  two  months ;  while 
16  per  cent  of  the  cases  lived  over  sixteen  years,  and  8  per  cent  over  thirty 
years.  The  prognosis  in  any  given  case  is  to  be  made  from  the  general 
condition  of  the  patient  and  how  well  the  circulation  is  carried  on,  rather 
than  from  the  intensity  of  the  cyanosis  or  the  character  of  the  murmur, 
although  extreme  cyanosis  is  always  unfavourable. 

In  the  cases  fatal  soon  after  birth  the  usual  lesions  are  large  defects  in 
the  septa,  transposition  of  the  great  vessels,  or  pulmonic  atresia.  In  five 
of  twenty-three  eases  dying  thus  early,  the  heart  had  but  two  cavities.  Le- 
sions which  are  compatible  with  the  longest  life  are  minor  septum  defects, 
and  pulmonic  stenosis  which  can  be  compensated  for  by  hypertrophy  of  the 
right  ventricle.  Many  exceptional  instances  are  recorded  in  which  patients 
have  lived  a  long  time  in  spite  of  extreme  deformities.  One  child  with 
transposition  of  the  pulmonary  artery  and  aorta  lived  two  and  a  half  years. 
Tiedmann^s  case  lived  eleven  years  with  a  heart  consisting  of  three  cavities 
— ^two  auricles  and  one  ventricle — and  with  constant  cyanosis.  In  three 
cases  reported  by  Bokitansky,  the  patients  lived  over  forty  years  with  rudi- 
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9i«&tAt7  anricukr  septa  And  do  cyaDocii  meotioDtd.  CMpk«1i  cnte  bad 
cyamMiiv  antl  liviH)  twpiit?*MTon  jeara  witb  rndimiiiluj  ttDficnlar  luid 
Tentriculiir  fteptA,  and  irith  no  tricnspitl  opeotiiy. 

Traalmaiit— No  treatmeDt  U  of  the  slighUal  a?aU  m  dimiiiitbiog  tba 
amount  of  deforinitj  or  promotiog  the  oloiure  of  any  of  tiia  abnorsuil 
opeiiiiiga.    All  oaaet  are  to  bo  irealed  iymptomatSoallj* 


CHAPTER  m. 


PERWARDITI& 


I^TFLAMHATTOir  of  the  pefioardiiiiii  ia  a  hjpb  diiaa^L  in  mmnry  and 
early  cbiklhood,  only  two  oaiea  being  aeen  la  eeveii  linadivci  and  tvc&ty- 
six  consGiHitivo  autopiiet  at  the  New  Y^ork  Itifanl  Aajrltno.  In  later 
childhood  the  dieoaee  ie  more  fniqoeDt  In  iU  eiiolofjr,  qrinploaiAt  and 
course  it  reeemhlei  quite  deeeljr  the  aame  dteeaee  in  adnllii 

StielocT.— Of  69  cases  of  pericmnlitii  in  cfaiUren  titider  fourteeo  yean 
of  age,  %i  occurred  before  the  third  year,  tS  between  the  third  and  set* 
enth  |ears»  and  33  between  the  sefentb  and  futirtf«nlh  \i*an.  It  has  been 
aeim  in  the  nowlj  bom«  and  has  been  fonnd  etin  In  the  foilasL 

IVricarditid  is  almoet  in?ariabljr  a  eeeondarj  diseiaK,  fntlciwinie  (1) 
pleurUj  or  pleurth pneumonia ;  (2)  acute  rbi^uiiiati«ni ;  (3)  aruti*  infectious 
diseaece,  ospectaUjr  N  ver ;  (4)  pj«&ia ;  (&)  tubaimloets ;  (0)  laaal 

conditions.    The  mU  ^Kirtance  of  Ibaee  catieee  diffeo  with  tlie  age 

of  the  child.  In  infancy  and  mAj  diildbood  inoel  of  the  cases  oompU- 
oaie  dieeaee  of  the  lung  or  pleom*  nsoaliy  of  the  tati  sida^  Atler  Ibe  fonrth 
year  rheumatism  takes  the  first  place  as  an  eHohnkal  flielor.  Pisriear^ 
dttia  is  then  generally  associated  with  endoeanlilia,  and  may  precede  or 
follow  the  articular  manifeatationa  of  rhenmaliani.  Following  searlei  fever» 
pericarditis  generally  oi!OQn  in  cooneotion  with  nephritis  or  multiple  joint 
iaflammationa  In  typhoid  feter,  aleo«  it  is  nsnaily  aseoetated  with  pneo* 
monia  or  joint  leeionsL  Pynmia  nuij  he  a  caaii  in  the  newly  bom,  or  tl 
may  ooeor  in  oonneetioo  with  dieeaee  of  Ibe  baoee  or  joints  in  older  ebil* 
dren ;  in  both  it  is  osoally  aseocbted  with  stmDar  laskiae  of  other  eetooe 
membfan«L  Tubefoalgoa  pericarditis  is  more  frei|oenl  aflar  the  thirf 
year,  and  it  genemlly  aeoaodarjrto  p«ilmooary  Inberenloeia  Among  the 
looal  oanoea  may  be  mantioiied  InMimalism*  uleemtion  of  a  fotvign  body 
from  the  CMophagns  inio  Ibe  pefieaidinaiH  diaoese  of  the  atamnm,  rihs«  or 
fertehne,  and  absomess  leeolting  from  obeasy  faronebbd  lymph  oodea 

LieiesM— K  /*#rtran/iifl  lriia#a<faiieiUt or  an  incroeae in  Ibe  normal 
pi^e&nlial  fiuid^  afe  met  «itli  iu  many  conditions  in  which  theri  la  a 
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very  marked  degree  of  anaemia,  general 
larly  of  the  right  side.  Generally  from 
clear  serum  are  found  in  tlio  pericardial 

2.  Extern  a  I  or  media.'^iinal  per  tea 
mediastimil  pleurisy,  and  resiiUa  in  mc 
the  pericardial  and  pleural  surfaces,  w 
tissue  of  tlie  mediastinum.  It  is  ofte 
severe,  it  may  cause  compression  of  the 
any  other  way  produces  symptoms.  Wj 
mation  of  the  interna!  layer  of  the  pe: 
of  the  internal  hivor  which  is  ordinar 
other  form  being  preferably  classed  as 

3.  Dry  perimrdiiis.^^WiB  may  be 
latter,  it  is  more  of  ti^n  seen  iit  the  biise  t 
two  opposing  surfaces  are  usually  invol 
tion  they  are  coated  with  fibrin,  whicli 
ally  leaves  behind  bands  of  adhesions  of 
peatcd  attiicks  there  may  result  complete 

4»  The  serO'fibrinons  form — perica, 
moat  common  variety.  The  heart  app 
which  often  completely  covers  it,  formi 
fiurface  to  the  other.  The  serum  may  b 
and  varies  in  amount  from  a  few  ounce 
in  recovery  tliere  is  gradual  absorptio 
fibrin,  hut  adhesions  more  or  less  extenl 

5.  PnrKkui  pericnrdifis. — If  the  I 
body  ulcerating  into  the  sac^  by  the  rt 
by  general  pyemia,  the  process  may  be 
frequently,  however,  in  purulent  periq 
exudation  of  fibrin  with  pus  cells  in 
pouring  out  of  fluid  pus,  precisely  as  i 
often  associated.     If  death  occurs  in  th 
pericardium  are  found  coated  with  a 
lymph,  but  little  or  no  Jluid  pus  may* 
pericardial  sac   contains  pus,  which   l 
ounces  to  one  or  two  pints.     Purulent 
pneumonia  or  pleurisy,  is  usually  due  to 
any  of  the  pyogenic  germs  may  be  fouo 

6.  Pericarditis  with  an  efftmon  of 
may  occur  from  the  rupture  of  organi: 
states  such  as  purpura,  and  very  rarely 

Pericarditis  complicating  pneumonii 
or  fibrinO'purulent;  that  with  rheum 
accompanied  by  endocarditis.     With  i 
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l|y  A  depoflit  of  miliary  tulH^rclos,  or  there  may  bt  a  mmU  nnnii  or  mto^ 
mgnlnolent  i^fTusion.  Tn  c^hronic  CMM  ikm^  mybt  s  InbiroQloiii  io- 
Ibnimatiori  with  the  forniiition  of  cmmmB  nodules,  new  cooneeitvn  tima% 
and  extensive  ndhMiona.  Thu  generally  occurs  in  connection  with  pnl« 
tnonarj  tubercutoaif— aometJinM  with  tuberculous  peritontti*. 

In  any  form  of  pericarditii  complete  recofery ,  «o  far  •■  pAlbological 
oonditions  are  concerned,  U  rare— If,  ind<^*dt  it  eter  ocenra,  Oenermtty 
adberiona  remain,  which  may  bo  in  the  form  of  a  few  thin  coniM^tir»- 
iiaiiio  iMUida,  or  ao  oxtensive  as  to  produce  almost  entire  oblitcfwliioii  of 
tho  parioardial  sac*  Such  adheaiotia  aro  nattally  followed  by  aacoodary 
cbangaa.  The  growth  and  defdopmrnl  of  Iha  heart  are  interfered  with« 
•od  there  may  be  sufficient  prceaure  ui>on  the  coronary  teasels  to  lead  to 
defenefation  of  the  muscular  wails  and  dilatation  of  the  bemrl  WtUi 
large  flnid  exudations  there  may  be  an  ioterfaiwiioe  with  tbesyateoiic  cjrctf 
lation,  enlargement  of  the  spleen  and  lirer,  and  aometimee  genefBl  dropiif. 

SjmpteoUh— A  {^tericurdial  tnyisudation,  or  dropsy  of  the  perieaitliiim^ 
is  Tery  rarely  large  enough  to  make  a  diagnosis  poasible. 

External  pericarditis  is  seldom  reoogniaed   i  '  fi%  Unrv  Iniiw^  uo 

aymptoms  except  those  of  the  pleurisy  with  win  iiwiKnatt^l.     tkva* 

sionally  there  may  be  heard,  particularly  if  tlie  inOammation  is  anfenor, 
a  plenritic  friction  «onnd  which  is  tnomaed  wilh  the  eyslole  of  tiie  hejtrt 
The  \m\m  may  be  weak  during  insplistioiif  and  there  may  be  an  tncrrafird 
area  of  cardiac  dnlneaa.  If  the  inflAmmation  is  chiefly  posterior,  it  cau-^es 
only  the  symptoms  of  mediastinttis,  which  is  reoof  oised  principally  by  iu 
preaanre  elbcts  upon  the  great  voaaels.  It  may  prodooe  iBdema  of  the 
face  or  of  the  lower  extremit]ee»  aacitea,  enhu^ment  of  the  liter  and 
spleen,  but  rarely  albuminuria*  It  Is  usually  prggressift,  and  lasU  from  a 
few  mouths  to  two  or  three  yearn,  according  to  ila  eaaaa. 

Inflammation  of  the  internal  layer  is  the  only  form  ntually  dsoerfbad 
as  pencardttis*  This  is  tery  frequently  oferiooked,  not  only  oo  aeronnl 
of  its  rarity,  bnt  from  the  obscurity  of  its  symptoms.  Tlie  diffknilty  in 
diagneais  is  partionlarly  great  in  yoong  eUUfwo.  The  symptoms  are  few, 
and  many  of  them  are  eqnivooaL  Aa  this  diseaae  is  nearly  always  stieood* 
ary,  the  pbyaietan  abonU  be  oo  the  watch  for  it  In  infanta  with  plenrt^ 
or  plenro-pMOOMNibi  of  the  Ml  tU^  and  in  older  ddUreii  in  Iho  oooraa 
of  artioolar  rhoniwitiam.  LoeaUaed  pain  and  taodeniaas  aaay  be  pffwaanl, 
and  also  a  certain  amount  of  embarrassneol  of  the  heart*s  aelion,  ttsaally 
OMUUfesied  by  prsKJordial  dfatraasi  palpitation,  and  alight  intfnbrity  of 
Iha  pnlae.  Tbm  may  be  dysfMuaa,  and  if  theco  ia  a  large  ofnioQ  ptiasnt 
there  may  be  ortbopn^m  and  cyanoda  SomelbBea  there  ia  deliriunu 
Whan  parioardilia  foUowi  |rieoriay  or  plettfo*|»iea&ionta  there  are  fiw- 
qneatly  no  now  ajsapioaM  added. 

The  physaoal  signa  in  older  children  rsaamhle  thoas  in  adolta  In  dry 
parioardilis  there  is  umuHj  heard  a  donUa  Inelion  aoond  Oftar  the  ] 
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diikl  Bpao€,  the  area  being  generally  small 
The  8oatid  is  not  transmitted,  and  bca: 
movements.  After  effusion  has  taken  j 
placed  upward,  diffused,  and  somewhat  i 
at  alL  There  may  be  bulging  of  the  chef 
absence  of  vocal  fremitus  over  an  area  us 
cussion  gives  an  area  of  marked  dulnesr 
the  base  being  below  and  the  apex  ab( 
dulness  is  increased  in  all  directions,  an 
limits  of  the  heart  On  auscultation,  th 
tant.  Friction  sounds  disapjjcar  as  seru 
it  is  absorbed.  Endocardial  murmurs  i 
physical  sigus  are  often  entirely  wan  tin 
feeble,  distant^  or  absent.  | 

The  usual  duration  of  acute  pericaf 
The  ordinary  dry  form,  with  its  reaultin, 
subacute  or  chronic  form  of  the  disease 
serum  is  usually  absorbed  quite  prompl 
a  chronic  inflammation  follows,  with  i 
of  rheumatism.  In  the  purulent  form 
death  is  the  most  frequent  terminatiom , 
taneous  opening  takes  place,  there  may  | 
or  less  extensive  adhesions  remaining. 

Prognosis. — Of  thirty-five  cases  in  g 
ered.  This  stateraeDt  is  to  be  taken  ra< 
culty  of  diagnoiiis  than  of  a  very  high  J 
always  a  serious  one.  The  prognosis  c 
cause.  \Vlien  due  to  pyaemia  or  the  acu^ 
tending  from  pleurisy  or  pneumonia,  th 
ally  the  prinuiry  dis^ease  ratlier  than  th| 
death;  the  latter  may  be  the  case,  howi 
cases  in  which  the  pericarditis  itself  i 
those  depending  u|>oii  rheinuatisni.  A 
niijy  not  often  be  greatly et  the  remote  t 
sou  of  adheyions  and  subsequent  dilate 

Dia^osis. — Owing  to  the  very  rapi 
acute  dry  jjcriearditis  presenti^  diftieulti 
arc  not  met  with  in  the  adult  The  di 
three  years,  that  in  ordinary  practice  i 
older  children  the  diagnosis  is  to  be  ma 
in  adults.  Pericarditis  with  effusion  is 
tion  of  the  heart  and  from  pleuritic  efft 
nosis  is  not  often  diificult  in  childboo 
dition,  and  is  rarely  extreme  except  in 
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pleuritic  t'lTiisioiis  tlic  diagnosis  is  at  tiiiu*s  alnxM  iiiiiK>ssibl«*.  Signii 
pointing'  to  a  sacciilatiMl  oiiipyoiiia  of  tlu>  left  siile  anteriorly  hIiouM  al- 
ways 1h>  n«;anliMi  witii  suspicion,  particularly  if  the  afH'X  U*at  is  nt>t  diit- 
placcd  to  tlu'  ri^'lit,  aixl  if  tli"  heart  sounds  an*  very  fwble.  When  enipy- 
eina  and  pericanlitis  ciK'xist,  it  may  be  ini])ossible  to  r\HM>gnise  the  cimdi- 
tion.  The  dia^'nosis  U'tween  serous  and  punilent  efTusions  can  In*  made 
only  by  aspiration.  Fluid  effusions  in  infants  are  almost  invariably 
juiruUnt,  and  so  also  an*  they  in  the  majority  of  rases  in  ohler  children, 
unless  due  to  rheumatism. 

Treatment. —  In  tiii»  early  part  of  an  attack  of  acute  jHTicanlitis  the 
patient  sIkmiUI  In*  kept  in  U'd  and  as  quiet  as  (Ntssilde,  and  hot  {Hmltii'es 
or  lOuntiT-irritation  )»y  mu-tanl  used  over  the  heart.  Sometimes  an  ice 
ba^'  may  with  advaiitap*  Im*  substituted.  Kxc«'ssive  heart  action  may  be 
c<»nt rolled  by  aconite,  and  seven*  pain  n^juins  usually  opium.  If  the  di*- 
ea'-e  is  due  to  rheumatism,  anti-rheumatic  n*medies  should  U»  emphmMl. 
Senius  clTusinns  usually  subside  under  simple  tt»nic  tn^atnient.  If  ab- 
sorption is  slow,  it  may  be  hastened  by  counter-irritatitm.  When  a  lar>re 
e!ru>ion  fnrms  rapi«lly  then*  may  U»  danp*r  of  d«'atli  from  synci»|H». 
S\nipti»m<  which  indicate  an  unfaviairabU*  terminati<in  an*  «'yanosiii, 
wrak,  irn*«:ular  pu!>e,  and  ^'n-at  tlyspnna,  or  orthopmea.  I'nder  thes«» 
contlition««  a*-piration  may  atfonl  tem}M»rary  n*lief,  and  fn*e  diun*siH 
should  In*  induced  by  citnite  <»f  ]Mitash  and  catTein.  The  inlialation  of 
i»\\;:cn  '^  at  timi--  of  ^rn'at  \alue  in  caMS  pn**<entin;;  >uch  ur^rent  >ymi>- 
ti»m^.  If  pu>  i>  >hown  to  U-  ]in>>ent  by  puiictun*,  incisii>n  and  dniina^e 
>houId  In'  prat  tix-d.  a-*  in  cm)tyema.  The  re?*ult<  of  aspiration  in  ^uch 
ca>c<  Jin-  extremely  unfavi»urable.  t)f  eighteen  cases  of  a-"pinitii>n  of  the 
iMTii-anlium  eulirtted  by  Keatin*:.  oidy  f«»ur  n'4'o\«*n*il.  In  puniturinf? 
tile  |MTieanlium  tin'  p»»int  u>ually  selecti-*!  is  a  little  t*»  the  left  of  the 
iMinler  ♦»[  the  ".ternum  in  tin*  tifth  inteno>tal  >pac«*.  tlie  neeille  l^'ing 
din-cted  upwanl  and  iaitwanl. 

niKoNir  rKKir.\Ki>iTis  with  adhhsions. 

Thi<<  i*«  not  a  \ery  nnronimon  i*ondition.  It  may  U*  p>neral  iw  local- 
i/.(*d.  The  \nun;:e->t  ea-^e  uhich  has  come  umler  my  oliservatiitn  wa.4  in  a 
female  ihild  •'iMtMii  nionth-^  old.  who  di«*4l  fnmi  acute  brondio-pneu- 
monia.  Tiie  adlii'^iMn'*  were  <»Id  anil  p*neral.  the  (n'ricanlial  ^^ac  lii*ing 
<iim]ilt  lel\  .ibliii-rateil.  ('hn>nic  adiiesive  |H*ricanliti!*  may  fidb»w  sin>!le 
or  repeaiitl  .jiiatk-  nf  mule  rheumatic  |H*ricanlitis :  or  tlien*  may  lie  no 
hi-^tory  i.f  an\  pri-T  .iitack,  the  ctmditiiui  U'in^'  apjwn'ntly  chronic  fnun 
the  U-L'inniii::.  t>-Ier  ha-  rep.»rtetl  a  caM-  in  which  a  similar  b'sinn  i»f  the 
jii  rit'tiiaiuii  \*a-  pre-ent.  Th.*  ]H*ricanIium  may  U-cnnH*  ver\  L'n*atly 
thiekiiH  il  aTid  ii-  ca\ity  ••liliteniteil ;  it  may  U*  ailhen'nt  e\tirna!l\  t-i  the 
pleura.  tliap!irai:iii.  itr  I  lie-l  uall  Hihi'r  t  hani:e'i  an-  u».uall\  pn-ent  in 
the  heart,     it  is  nflen  the  >eat  of  (hmnic  niViK-anlitis;  the  cavities  may 
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be  greatly  dilated,  and  the  heart  walls  very  much  hypertrophied.  Valv- 
ular lesions  may  be  present. 

Partial  adhesions  cause  no  symptoms  by  which  they  can  be  recognised, 
and  even  general  adhesions  sufficient  to  obliterate  the  pericardial  sac  may 
be  found  at  autopsy  when  not  suspected  during  life.  This  is  one  of  the 
conditions  in  which,  after  it  has  led  to  considerable  dilatation  of  the 
heart,  sudden  death  sometimes  occurs. 

The  heart  is  almost  invariably  much  enlarged,  chiefly  from  dilatation. 
On  inspection,  there  may  be  bulging  of  the  chest  wall,  with  a  diffused  and 
often  feeble  or  absent  apex  beat.  The  characteristic  signs  are  a  systolic 
retraction  of  the  chest  at  or  near  the  apex  of  the  heart,  sometimes  at  the 
tip  of  the  sternum.  This  is  due  to  the  external  pericardial  adhesions, 
and  is  often  better  appreciated  by  palpation  than  by  inspection.  It  is 
followed  by  a  rapid  rebound,  associated  with  diastolic  collapse  of  the 
jugular  veins.  A  similar  retraction,  according  to  Broadbent,  is  to  be  seen 
behind  in  the  infra-scapular  region,  sometimes  on  the  left  and  sometimes 
on  the  right  side.  Percussion  shows  an  increase  in  the  cardiac  dulness 
in  all  directions.  The  position  of  the  apex  and  the  percussion  outline  of 
the  heart  do  not  change  with  the  posture  of  the  patient,  and  the  cardiac 
dulness  is  but  little  affected  by  full  inspiration.  A  systolic  murmur  is 
often  present.  The  diagnosis  of  adherent  pericardium  always  presents 
difficulties,  but  it  can  be  made  with  tolerable  certainty  in  a  considerable 
proportion  of  the  cases.  On  account  of  the  enlargement  of  the  heart  and 
the  frequency  of  murmurs,  it  is  usually  mistaken  for  valvular  disease. 
The  lesion  is  a  permanent  one,  and  tends  to  increase.  The  treatment  is 
symptomatic. 

CHAPTER   IV. 

ENDOCARDITIS  AND    VALVULAR  DISEASE. 

ACUTE  SIMPLE  ENDOCARDITIS. 

Acute  endocarditis  may  occur  even  in  fcetal  life.  At  this  period  it 
usually  affects  the  right  side  of  the  heart,  and  is  one  of  the  important 
causes  of  congenital  malformations.  In  infancy,  acute  endocarditis  is 
exceedingly  rare,  not  a  single  instance  being  found  in  over  one  thousand 
autopsies  upon  children  under  three  years  of  age  of  which  I  have  records. 
From  the  third  to  the  fifth  year  it  is  not  so  rare,  and  after  this  period  it 
is  quite  common.  Of  95  cases  observed  by  Steffen,  15  occurred  before 
the  sixth  year,  and  80  between  the  sixth  and  fourteenth  years. 

Acute  endocarditis  may  be  primary,  but  it  is  much  more  frequently  a 
secondary  disease.  The  primary  cases  have  been  the  subject  of  much  dis- 
cussion, but  I  agree  with  those  who  regard  the  grgaLlsaiority  of  these 
as  rheumatic.  Cheadle  (London)  has  well  said  that  we  are  to  look 
upon  endocarditis  in  children  not  as  a  complication  of  rheumatism,  so 
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Is  a  iiuuiir«\'ita(i(>n^-often  the  fir»t— of  tua  -        timos 

fiMlotiirililis  ixriin*  alimc,  and  sometimcM  it  U  a-        .  tioret 

without  articular  syniptomA;  but  the  latter  almoiit  intariablj  a|i(it^«r 
iciotuvr  or  later    Kodocarditis  is  P4H?n  m  a  frequent  '         -n  both  ol 

anit(?  and  of  i^tibacute  articular  rbeumatum.    Tlw  ,  af  rhev* 

matic  cases  in  which  it  occurs  is  much  larger  in  rhii<irrn  ttian  in  ailulla. 
Compared  with  rheumatiiiin^  all  other  causes  of  acute  rndrii^rditis  are 
rery  infrequent,  It  in  seen  ocxnisiiotially  in  the  course  of  nearly  all  the 
acute  infcH'tioun  di))ea»e}i,  most  often  with  iM-arlel  fevi'r»  and  it  aomeliiMi 
complicates  pleuriisy  and  pneumoniai  being  usually  a&socialiad  with  pari* 
carditis.  It  may  follow  aculf  tormllitii*  In  infectioua  rtiiraiiCii,  and  to 
plturi^cy  and  pneumonia^  the  cndocarditb  U  probably  eieilcd  bjr  patho- 
genic genn«.  Fraenkel  and  Hanger  have  found  the  ataphyloeocnii^  in 
cftMia  of  simple  endocarditis,  and  cultures  by  others  have  shown  the 
preeence  of  other  pv       ^  rtUms,  including  the  ^  «)ecDa* 

Liiioni. — ^Acuie  i  n  may  a^ect  any  [lari  epdoear* 

dium,  but  in  extra-uterine  life  it  unually  aifecta  the  ralvoi  of  the  left 
Hide,  involving  the  mitral  much  more  frequcTi*'  **  -'  ^  vaire, 
BteffenV  figures  give  only  four  example*  of  ii»  v*flre 

eaaea.    (Compare  atatiatica  of  ralvular  di«oaMf.) 

The  pathological  changes  consist  first  in  an  ex^  -    -^  '  -  w 

oonnaoliTa^liaaiio  cells  and  an  intlltmtion  of  round  »^ 

tlialial  layar.  This  reaalta  !n  the  furmation  of  email  maana  of  grasulatioii- 
tiania  upon  tba  valtoa  or  the  endo«*ardiom  of  Uia  b«rt  wall«  and  upon 
Ihiii  Ibaro  ta  depoaitad  Bbrin  from  tlie  blood«  In  Ihia  way  tha  tiny  wart- 
like excreacanoea  known  aa  vefetationa  are  produced.  Baotcria  may  alao 
bo  caught  in  the  exudate.  Aa  a  conaaqaaMa  of  the  laBamaiatioii,  tba  valva 
ta  swollen,  somewhat  shortened,  and  oooaaqoaoUy  inanadonV  Tlie  laaalta 
of  the  prooeaa  may  ba  ntoaimtion  of  Ihia  tioir>  formed  Uwia,  whieli  ia  mil* 
nary  cases  is  small  in  amount,  or  ovfuiiflUion  and  eksatrbatioii*  Maana 
of  fibrin  may  be  detached  from  the  fegalatio(&a  and  swept  into  Iha  ganafal 
omidalion,  loilging  as  amboli  in  Iha  MMyib  epliiiit  biata,  or  olbar 
afgaaa  This  ii  not  oommon  in  nentii  endot^ardltls*  at  l<asl  not  in  Iha 
Sniallaeka. 

Is  tba  mildar  forms  ol  Inflammation  it  u  poasitae  for  oomplaia  itoov* 
ary  to  take  plaoa,  wiUi  iha  axcapliOD  of  a  slighl  faltalar  lliielniifaigi  Ml 
aooaghi  howevert  to  inlerfero  in  any  way  with  the  fuaciaoii  of  Iha  valtea 
Bui  thii  raanlt  ia  ma.  In  mosl  oMa  iiiv  lanaiii  slightly  loaiilMaBW  m 
am  haal  aarioaacooaaqiiapeaal  Ilia  inflamBiatwm  Unfortunaldy.liaMiw 
oflen  happena  that  an  acnta  inlaaunalioii  which  may  not  be  al  fiial  aari* 
aaai  provaa  the  begiimtnf  of  tba  progiaflita  ehangaa  of  a  ehroiuo  iaiaaa* 
BMtioa,  Iha  full  aOaola  of  whfeh  are  not  aaaa  lor  yaarm.  Chronio  iaflaoi* 
■mIiob  maj  follow  the  fiiat  alliK^k  immodlalaly,  or  after  a 
intarfal,  or  occur  after  asraral  acala  altacka. 
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Symptomi. — Wben  acate  endocarditi 
when  it  is  the  only  manifeetation  of  rhea 
with  rather  severe  general  fijmptom^ 
105**  F.,  proetration,  exaggerated  hearl 
times  djspncea-  There  is  nothing  difitiii 
it  is  not  until  the  heart  is  examined  that 
heart  is  not  watched ,  the  diagnosis  is  noi 
picion  of  the  nature  of  the  attack  until 
existence  of  valvular  disease  is  disco v 
examined  from  day  to  day,  nothing  abno 
or  fourth  day,  or  even  later,  when  theii 
blowing,  systolic  murmur  at  the  apex, 
mitted  to  the  left  It  may  be  accompau 
ated  pulmonic  second  sound,  and  later  t| 
tation  with  the  usual  signs  of  some  deg 
murmur  gradually  increases  in  intensit; 
and  then  in  most  cases  somewhat  subsi^ 

Acute  endocarditis  Roraetimes  nccuf 
ously  with  an  attack  of  chorea,  with  i 
above  described,  Finla^-'son  (Glasgow)  hi 
as  a  freq^ient  cause  of  obscure  fever  in  ct 
ring  alone  or  with  articular  symptom 
during  the  choreic  attack  or  subscquet 
curs  as  a  complication  of  articular  r| 
crease  in  the  temperature  and  in  the  d 
but  rarely  anything  more  definite.  ' 
diseases  is  recognised  only  by  the  phys 

The  usual  duration  of  acute  endoca 
the  febrile  symptoms  frerniently  subsidi 
symptoms  slowly  diminishing. 

The  attack  may  terminate  fatally  in 
to  the  rapid  development  of  acute  dill 
signs  of  cardiac  insufficiency,  with  drop 
complications.  Cerebral  embolism  ma 
hemiplegia,  but  rarely  results  ftit;illy. 
kidneys,  they  may  lead  to  swelling  of  tJ 
patient  may  recover  with  a  murmur  i 
gradually  disappears — a  rare  result.  I 
mur,  with  the  subsequent  development 
disease.  Lastly,  there  may  bo  recurrent 
ultinuit^3  development  of  chronic  valvuli 

Diagnosis,— T lie  diagnosis  of  acute  • 
made;  not  because  it  is  difficult,  but  be 
is  not  examined  as  frequently  and  aa  cai 
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iK»t  only  in  ehon^a  anil  rh«'umatii;m,  but  in  all  .i  nW  utttti^k*,  ptr* 

ticularly  Uioev*  of  r»li«curc  origin,  the  heart  nhutilil  kie  vtaIcIm^.  Eodo* 
rarditb  aJ7ei*tiiig  the  wall  of  tho  heart  caii  nut  W  diagno«ticat«xl.  Th0 
ttiurntur  nf  valvular  enil*H*anliti»  riiay  be  ifittfounded  w^ith  perkanliti^v 
or  with  fiinctioiial  murnium  occurriug  in  the  coarn*  of  fehrile  attacks, 
or  with  tho§e  of  anaemic  origin.  From  pertearditijg  it  ia  dlatiogiiiiiliul  bf 
the  fact  that  the  murmur  iii  t^iogK  hai*  a  i«ofi  blowing  Amrm^w^  it  tun- 
ally  loratcil  at  the  a|ii*x,  tm  tranifimittet!  lieyond  the  b(irt)f*r  of  thi*  lit^rt, 
and  ifi  dimini8ht<il  by  a  full  in5]nration.  Murmum  arv  often  hcanl  late  in 
acute  infectious*  dim*aji«-;«,  et»|>f*iHatly  diphtheria,  scarlet  fcrer^  and  typhokt, 
jwhich  chwely  Himulatf*  tho**e  of  acule  imdocarditia.  They  ore  mool  fre- 
rquently  due  to  a  rt*laiive  tnsuflkieney  at  the  mitral  ortfUe,  fpm*rm1ly 
eUiod  by  dilatation  of  the  left  ventrielo.  Thin  pmduee*  a  ijitnlic  mnnnitr 
it  the  api'x,  transmitted  to  th«  '^*n  acttmipanM  by  on  ooMmliiilfil 

teoond  pulnvonic  nound.     A  u  ud  diagno<^iji  biftwmi  thcoo  mudi- 

iion»  in  often  im;KMicible  except  by  following  the  iniurae  of  Ibe  dti«aie 

TtofimiiA.— Tha  danger  to  life  in  ocnte  endocordttia  ia  nol  often  gTt«t, 
as  the  disieaae  letdom  prorea  fatal  Howefer,  deoili  may  occur  when  il  ie 
oaociated  with  chorea,  but  here  Oftially  when  an  acute  proceea  It  IngrafUd 
wpoti  on  old  ralTuIor  dieooie*  In  other  oaees»  dmlh  neiitli  Iroiii  ooatpii- 
eollona,  particnlorty  pneniaonia.  Only  the  profpwi  of  the  obm  omiUai 
one  to  decide  how  extenaiTe  ia  the  damage  which  koa  bean  done  to  the 
falree.    There  ie  alwayt  the  danger  of  recurrent  altoeke. 

Iteatment — ^Tbe  moet  important  thing  in  the  inaiiaieemenl  of  tkmm 
eeoee,  and  the  one  fref|uently  overlooked,  is  to  aecnre  for  Ibe  boaii  oa 
roomplete  refit  as  poaaihle,  not  only  during  the  peno<l  of  acute  inAanuno* 
^  Jon,  but  for  ^yeml  iuc^i^ing  weeks.  With  e)ii)drcn  thia  can  be  Ofleouh^ 
plWieil  only  by  keeping  them  in  bed,  after  mild  attarJii  for  at  Wat  a 
month,  after  .severe  attoeki  for  tliree  mciolha*  It  U  el^ring  tlitf  early 
1^  r*4  of  the  di«eaatf*  that  diangesloke  plocs  nioa4  rapidly  in  the  heart 
walU,  and  lli  '  trmlU  fomeliinea  follow  the  nrghtt  nf  tbeae  pfw- 

cantiona.  Uli. ..  ..  ,:re  often  allowed  out  of  bed  aa  eocm  oa  the  fefer  hoa 
anbeidedp  and  ibe  heart  difemae  ia  nnnotieet!  nnlil  a  grate  amount  of  dila* 
tattoo  hoe  deteloped^  witli  dropiy»  pelpitation,  ebortaeei  of  breelb,  tlifbl 
cyanoota,  imgahr  pnlee,  and  cough.  All  the  eo^oilM  primary* eoara,  aa 
well  aa  Ihoae  occurring  with  cborai  and  artimlar  qrmptoDii,  sbonld  hare 
the  benefit  of  anti-rbeiuoatk  remedieey  ai  tUe  b  the  ooly  phia  which 
offem  any  chance  of  limittnf  the  iallaaiBatioa,  althowgh  the  effect  npoa 
Ibe  heart  ia  rarely  atriking.  Kmaaive  cardiac  action  ia  ioaieltinea  al* 
layad  by  aeontt#»  aootietimaa  beat  by  opium.  All  children  who  hate  onee 
eaffennl  fnmi  endoearditk  ihonld  be  protected  aa  ntodi  aa  poeaibia 
b€m  iafaeaqiieat  attache  of  rfaewnatiam. 
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MALIGNANT  EN 

Malignant  or  ulcerative  endocurtli 
The  youTigeist  case  I  liave  found  report^ 
in  a  boy  four  years  old,  and  affected  t 
secondary  to  a  cardiac  malformation, 
early  life,  about  twenty-five  in  number 
children  over  ten  years  of  age,  in  whoi 
tially  from  the  adult  type.  For  the  m 
we  are  indebted  to  Osier's  Gulstonian 

Malignant  endocarditis  rarely  occi 
acute  diseases,  it  is  most  frequently 
rheumatism  and  meningitis*  It  may 
ease  or  septic  process.  In  75  per  ceni 
is  ingrafted  upon  a  previous  valvular 
cases  of  congenittil  malformations  of 
from  malignant  endocarditis,  all  but  o 

The  bacteria  most  frequently  am 
streptococcus,  and,  in  the  cases  com^ 
coccus.  These  micro-organisms  are  1 
in  the  production  of  the  disease.  Ci 
upon  the  endocardium  of  the  valv^ 
valves  ar^^  previously  diseased. 

LeaioES,— Malignant  endocarditii 
vegetations  which  subsequently  brcal 
ulceration  affecting  only  the  endoeard 
the  valve,  the  septum,  or  even  the  hea: 
puration  of  the  deeper  tissues  of  the  \ 
tion  of  small  abscesses  at  the  base  of 
may  lead  to  large  perforations,  or  eve 
valvular  aneurisms,  or  to  abscesses  of 
the  different  parts  of  the  heart  are  afft 
valve,  aortic,  mitral  and  aortic  combi 
and  the  cardiac  walL  The  secondar 
are  due  to  i^mboli.  Those  are  most 
next  in  the  brain,  intestines,  and  n 
heart  is  diseased,  in  the  lungs.  The 
red  or  white  infarctions,  to  ha^niorrht 
various  organs  and  tissues  in  which  t 

Symptoms. — Malignant  endocardi 
toms,  making  the  diagnosis  extremel] 
cases.  There  is  generally  a  remitten 
rigors^  profuse  sweating,  low^  deliriun 
tration.    In  many  eases  there  is  a  fm 


GBROKJC  VALVULAR 


m 


diarrhoM  is  aim  treqaent  The  cerebral  symptorai  maj  be  lo  promlotiil 
aft  to  Rtiggest  meningitii.  There  U  UKually  a  cardiac  murmur,  tb«  locaHoa 
of  which  di^pendi  u[k>d  the  seat  of  diseane.  It  is  ma«t  froquefiUj  Iba 
murmur  uf  mitral  regurgitation.  This  murmur  is  sometimei  fainl,  and 
may  be  absent  The  ipleeu  is  in  most  cases  enlarged*  From  tlte  emboli 
there  may  be  hemiplegia^  rapid  swelling  of  the  spleen,  bloody  urine,  ooogK, 
and  symptoms  of  pneumonia.  The  diisase  Isita  from  a  few  days  lo  sii 
weeks^  death  being  the  almost  infartaUa  taminatioo.  It  is  doe  to  ai« 
haustion  or  to  some  embfilie  process. 

Diagnosis. — The  most  characteristic  features  of  malignant  endoeardltia 
are  the  developnient  of  pyiemio  or  typhoid  symptoms  with  a  petechiid 
eruption,  in  a  patient  who  has  preTioasly  bad  valmilar  disease,  MaUgaaiil 
endocarditis  is  differentiated  from  typhoid  ferer  by  its  saddm  ooseli 
iiTsf  nlar  temperature,  reenrring  chills,  profuse  sweats,  petechial  eruptioiii 
and  dyepnci'a.     It  may  be  confounded  with  maUrial  ferer. 

Tfeas^ent— This  is  entirely  symptomatio ;  no  known  msasmw  bafa 
any  intloenoe  upon  the  disease  itself. 

rnnoxtc  valvular  dmusi. 

Chronic  valvular  dia«!aae  of  the  heart  in  ebOdren  b  usually  Ibt  lasvll 
of  endocarditis;  in  a  Hmall  number  of  cases  it  depends  upon  oongeoflal 
maUormatioo ;  but  thit  d«geueratiTe  leslans  lo  wbidi  many  adnll  essss  are 
due  have  no  place  in  early  Ufa. 

leaiena— The  ohanges  of  dtranlo  aodaeanUtia  nay  be  brMj  dsscribij 
follows:  The  ralvuhur  ssgments  are  thickened  by  the  prodnolion  <if  new 
%9onnsolifi  tissuet  the  contraetion  of  which  msiilts  in  rsbaetaoo,  iborlMK 
ing ,  puckering^  and  imperfect  doanro  of  the  ▼alvaa  The  Talmlar  ksHsli 
may  sdbere  to  each  other,  so  that  the  opening  is  eery  moch  narrowed. 
This  is  sonittimis  rednoed  to  a  fnnael-sfaaped  orilloe  baialy  adniittii^  Ilia 
lip  of  the  ingtr.and  it  may  even  be  mnoh  smaller^  The  leaflets  are  aooia* 
limse  adherent  to  the  wall  of  the  bsaii ;  the  chorda  teDdinea  are  sborW 
Med»and  aometimes  entifely  disappsar ;  and,  floaUy,  tlie  ?alres  may  be  Iba 
BSil  of  osloareons  dtposHa  Thees  efaangsa  taka  place  tary  slowly,  reqalr* 
ing  many  yean  for  their  fuU  developoient  From  liaw  lo  tine  Ibers  may 
be  attacks  of  aonte  inflammation^  The  cbaafes  deseribed  may  bring  aboal 
(1)  falvular  insnflldeiiey,  owing  to  imparfeot  closnrs,  oaasiof  a  regitrfila* 
tioQ  of  Mood  tbiXMSgh  the  opening  gnarded  by  the  tatte ;  or  (I)  sIsiiosiSi 
vilfa  sueb  a  narrowing  of  the  opening  tliat  the  notflow  of  Mood  is  ob- 
alraeled*    In  early  life  it  is  nsuaUy  the  mitral  valve  that  is  afleolHL 

Of  141  esses  in  obQdraii  ojider  f oanean  yeaim  old,  obssrf  ed  cUnJoiHy  by 

Dr  P.  M.Crandall  and  myielf,  the  milialfalfiWM  alone  agselea  in  7»  per 

osnl;  the  aortic  valve  alone  in  S  per  cent ;  and  both  wwe  aaoelsted  ia 

18  per  oant    Lssieiis  o£  tba  aortfo  lalve  in  early  life  are  tbcreCocw  oook 

patillfely  rmra 
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Following  valvular  lesions,  import 
and  cavities  of  the  heart :  these  are  fa^ 

Ht/perirophy^—Thm  consists  in  a 
heart  wall,  due  to  an  increase  in  the 
fibres.  It  is  principally  of  the  ventric 
may  continue  indefinitely,  or  it  may  bj 
tation.  Hypertrophy  occurs  as  a  resd 
the  cardiac  orifices,  in  renal  disease  if 
arteries,  also  when  extra  work  is  thro 
regurgitation,  and  it  may  follow  prim; 

D  ila  tat  ion, ^-^Thm  consists  in  an 
heart,  usually  with  thinning  of  theiij 
in  the  auricles*  Primary  dilatation  i^ 
into  any  of  the  ciivities  as  a  result  of  i 
a  slight  extent  be  regarded  as  a  consul 
or  that  resulting  from  degeneration 
jiirious.  It  is  usually  caused  by  imp 
may  he  due  to  local  or  general  causes, 
trophy  and  dilatation  continue  for  a 
predominates,  the  circulation  may  he  \ 
comes  to  exceed  hypertrophy,  there  ^ 
the  circulation  and  of  cardiac  insufflf 

There  are  other  lesions  accompai 
pending  upon  obstruction  to  the  vei 
is  in  the  pulmouary  veins,  it  leads  i 
bronchitis,  or  chronic  pneumonia ;  if 
it  leads  to  chronic  congestion  of  tht 
and  sometimes  to  general  dropsy. 

Etiology.— The  folloiving  table  g 
served  by  Dr.  Crandall  and  myself ; 


Auk. 

1 

t 

I 

4 

i 

'  1 

ymn. 

4 

10 

14   : 

Males 

Females. . . 

Total...; 

*  * 

1 
1 

2 
S 

5 

2 
5 

7 

4 
7 

11 

3 

9 

15 

The  difference  in  sex  is  very  nearly  1 
tisra.  Sturges,  in  100  cases  of  ehr^ 
females  and  44  per  cent  males.  San 
nance  of  males. 

The  chronic  endocarditis  of  earlj 
acute  or  subacute  form.  Its  etiolo^ 
acute  endocarditis.  Of  117  cases  in 
gave  a  bistor)^  of  previous  rheumati 
ticular  symptoms  being  included  as 
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nt  the  first  examinatian  gave  no  hiatonr  of  rheumatimni  8  sabioqiiiQllj 
de? eloped  articular  rheumatism,  and  3  chorea^  so  that  ntaiij  W  pir  crat 
of  thii  aeriee  of  eaiies  preieoted,  to  mj  mind,  oonetiwiTa  airtdaiioi  of  m 
rheumatic  tliiitfiestft.  Thirty  per  oent  had  chorea  prefioiialy,  or  d»filop«d 
it  mhlh  utultT  ob84'nraiion.  Tbo  moro  olotaly  1  study  oaiee of  rhemiiatini 
dioreai  and  Talirular  disoiia,  and  the  lonj^  the  patients  are  kepi  ondiT 
obeenratioo,  the  dee|)or  becomes  my  conTiction  of  the  ?er7  dote  lahilioii* 
ship  between  these  three  conditions  in  childhood.  Tha  p•roallti^ri  of 
rheumatic  oases  in  this  series  is  considerablj  birger  than  that  gitea  by 
many  writers,  but  it  cM>rres{ionds  very  closely  with  Cheadle*s  carefol  obser- 
vations, Valvukr  diM»uw  is  occasionally  traoed  to  an  attack  of  endo- 
carditis complicating  soariet  fevers  and  in  rare  oases  lo  that  ooonrrinf  with 
other  infectiona  diseases* 

Symptoms* ^The  qrmptoms  of  chronie  valvular  diaeaas  in  inoil  oaMB 
come  on  slowly,  often  insidionsly,  and  frequently  Ihere  are  nona  witQ  tbi 
disease  has  kated  a  long  time,  the  condition  being  discovered  by  acoidsot. 
The  course  of  valvular  disease  is  usually  divided  into  two  periods,  the  flrsi 
being  that  while  compensation  b  preaenti  and  Iba  aeooiBd  aftar  oompenaa- 
tion  hu8  failed*  The  duration  of  the  stage  of  oompedBsatioQ  ia  IndaAnile; 
it  may  Ust  a  lifetime.  Tlie  only  subjective  symptom  that  is  of  much  diag- 
aoilic  valaa  it  sbortaeei  o^hrealh  on  aaertiim.  OccasaowiUy  olhar  lymp- 
toma  are  preaent,  ioe^  aa  pnicoQlisl  pain,  aUaeka  of  pal|jteiioet  bead- 
ache,  epistaxis,  anemia,  and  eou^h*  These  are  mrely  eoostaiit,  bat  coma 
on  wbcn^he  (mtienfs  general  conditioii  for  any  reason  is  below  oomaL 
As  a  nile^  there  is  in  young  snbjccta  a  tendency  lo  an  incfwasa  fai  tba  dk- 
saaa,  althouf^b  this  is  often  slow,  and  may  be  tnlcmipftad  by  long  periods 
ia  which  the  prooees  appears  to  be  stationary*  At  each  Itmsa  Ihm  pataeota 
either  have  no  symptoms,  or  snfbr  oinly  from  a  sligkl  aoioaal  of  faeoii- 
faaieoce  on  marked  exertion. 

Failnrs  in  compensation  {s  geneimlly  brDoght  aboitl  by  ooa  of  the  fol* 
lowing  canaes :  There  nay  be  an  intotvnrrDnt  attack  of  acuta  aodooardilK 
which  in  a  short  time  leads  to  a  very  great  bcrsasa  in  tim  baaiiV  diaability. 
It  may  be  due  to  additional  work  thrown  upon  the  heart  tram  SHieeJii 
oraaonlar  eiertaon,  or  to  the  ttrmin  of  a  prolonged  altadc  of  soaia  aeala  01* 
aeas^  aqiaeially  one  that  is  liable  to  prodnce  changsa  in  the  heart  aiiadeii 
soch  aa  ^boM  or  acsrlel  fever.  U  is  sometimes  tbe  tactvassd  work  wMeb 
is  phyaiologii^ly  thrown  opoo  tbe  bearl  at  the  time  of  puberty,  owing  In 
Iba  rapid  grwwlb  of  Ibe  body*  ll  nay  rasalt  fron  any  oaasa  wliicb  serl* 
oitsly  alfeets  tbe  paiieal's  geoeral  nnlrttloni  partieolariy  when  this  is 
aasoetaled  with  marked  amemiB 

Tbe  symptoms  indicating  fai  In  r.^  -f  .s.'i^p.  t  K^it^t'i  .ir.-  dr.^  .*.  i^nt^ng 
Qpoa  a  weak  heart,  witb  Inparfri  i  fi^.t^^;  i-i  uiv  ^rur.f.^  aiA  **yvTuriaig  of 
Ibe  veins.  Tbe  embamssmenl  of  tiie  palmonary  oinmlatsca  leads  to  con- 
staat  dys(p^iaijroitboinflsaaadcoogb,aBsnsttnasaBoeMiinaied  by  pswAtfa 
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expectoration,  which  may  be  bloody,  t 
pulmonary  haBmorrhages.  The  obstl 
lation  leads  to  dippgy^  which  begins  f 
anasarca  and  dropsy  of  the  serous  cn^ 
pleora;  also  enlargement  and  fanct 
largement  of  the  spleen,  dyspeptic  «f^ 
the  kidney,  with  scanty  urine  and  alti 
of  the  superficial  veins,  with  cloxbbii^ 
there  may  be  cerebral  symptoma,  8U< 
ing  attacks.  The  pulse  is  small  an< 
and  ir^iegnlar. 

It  is  rare  to  see  all  the  sympfe 
under  ten  years,  bat  about  the  time 
The  symptoms  may  increase  in  seve 
be  Berere  for  a  time  and  then  nearl 
longer  or  shorter  interval*    Death  m 


*  The  course  and  termiDation  of  these 

illustr&ted  bj  th«  following  history  of  a  Hi 
nine  years :  When  first  seen  she  was  sevei 
sjmpioihs  for  one  year.  There  was  then  p^ 
with  considerable  hyp**rtrophy.  There  w( 
pointed  toward  acute  dilatation*  Under  t 
disappeared,  and  she  went  on  ^lomfortahly  \ 
years  there  were  frequent  attacks  of  subi 
heart  lesion  steadily  increased  in  severity, 
subcutaneous  tendinous  nodules,  which  n 
year  there  was  heard  for  the  first  time  a  mi 
marked  thnll,  mitral  stenosis  having  been  ( 
gressing  endocanlitis.  This  murmur  gradr 
while  the  mitral  regurgitant  numnur  becai 
the  sixth  space,  two  and  a  half  inches  to  the 
fifteenth  year  she  grew  rery  little  in  heigh( 
rity,  the  cardiac  symptoms  being  nearly  s 
oped  a  marked  enlargement  of  the  liver  ai 
gympt^jms  of  cardiac  insufficiency,  these  t 
aince  she  was  seven  years  old.  There  was 
gargitant  murmur  in  addition  to  the  otb 
appeared  nnder  treatment  in  the  course  of 
with  greater  severity  and  were  accompaQic 
heart  faiUir©  in  a  few  weeks,  During  the  1 
aortic  as  well  as  a  double  mitral  murmur. 

At  autopsy  the  heart  weighed  Qfroen  ou 
esjiecially  of  the  right  ventricle,  which  was 
much  dilated.  The  most  important  valvul 
admitting  the  end  of  the  little  finger,  Thi 
The  curtains  of  the  aortic  vatve  were  thick 
ing  of  the  pulmonic  and  tricuspid  valves. 
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interctUTent  nepIiritiAi  pneumonia,  embolism,  mflftmmAli0ii  of  the  m> 
root  membrftnasi  or  to  CBdema  of  the  luDgt* 

Climcal  yarittiei.-^Of  the  141  oum  of  Talntbr  diaMte  in  chililmi 
nncier  fourt^n  J^^f^  prerionsly  referred  Uh  the  toUowiog  wm  th«  form 
md  oombinalioiia  ricorded.  It  ti  to  be  notod  tlisl  tliiii  flgurei  an  bttnd 
upon  clinical  ft&d  not  paihologicsl  exAminaiioiii : 

MitnlUifluflldafief ..  181  im«C  eloiM  b  Mcmm, 

Mitrml  itsnosis 17     •  *•      -    4     •• 

AortioiiifiiAdiiioy.  ..«...••....      9     "*         .*     «    ^     •■ 

Aortii?  iteoQiia 8S     "  "      **    S     • 

Doabbmitml...., ••#.#***...••••*«.      9     ** 
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MUral  in^uJlci^ncf.—Thm  ii  Hioally  the  reault  of  attacks  of  acute 

locanlitts.  It  is  bj  far  tha  most  fraqaant  fomi  ol  falrular  disease  in 
aarh  life,  occurring  in  M  per  cant  of  the  aba?a  oanai  and  aloDe  in  ?0  per 
cent  In  mitral  insufficiency  Uiere  is  regurgiUlioii  of  blood  from  tlie  laft 
tentriclo  inu>  the  left  auride  during  sfstolew  Thb  is  oowpeasatad  for  hf 
hypertrophy  of  both  ventriclos.  It  pauses  dilatatioii  of  tka  Ml  aiDUa» 
iaofnasod  praesure  in  the  pulmonaiy  Teins,  aflanranl  in  iiie  palmonary 
artariae,  byperirophy  of  the  right  fantriola,  aiid«  flnalty*  theia  is  dilata- 
tioo  of  the  right  ▼eDtricla^  triotiqiid  iAauflMaiiey,  dihttatioti  ol  iha  right 
and  genarml  sysiemia  fanoiia  obetonodoiL  Ooiaddant  ariih  Iha 
in  the  right  heart  tbare  ia  hypertrophy  of  tlia  left  Tanlrict#*  fi^T- 
by  dilatation. 

In  mitral  tnsufBoiaiiaf  tliara  la  beard  a  qritalio  omnniur  whieh  Is  sjn* 
chronoas  with  the  apaz  unpaba  and  with  the  lint  sound  ol  the  heart,  aad 
aiay  in  part  replace  the  fltit  sound.  II  ia  loodasl  at  Iha  apax*  timna- 
■litlcd  to  the  lef t«  and  heard  vilh  atmoat  equal  distfngtnaw  al  Ilia  iaferiar 
angle  of  the  left  scapub.  This  is  a  Tav7  diffasibla  outnaitri  and  oiay  ha 
andibla  all  oter  the  ohasL  II  is  acoompanied  by  an  aooaalnalion  of  the 
polaioiiio  seoond  sonnd  haaid  al  Iha  left  border  ol  Iba  alamaai  in  IIm 
aaoood  spaoa,  and  b J  sigiis  ol  hypartroph J  ol  Iba  heart  Whan  both  Ihase 
sigas  are  wanting,  the  edsteooa  of  mitral  ineafltoieooj  is  aomawhal  doabi- 
tfik  ia  a  simibr  murmar  nay  be  of  funotaooal  or  aoddental  orlgm.  In 
the  early  stagva  of  the  disease  Ae  eigoa  ol  hypefftnopby  predooiinala  |  tn 
Iha  btar  atagasi  Ihoae  ol  dilataHoa. 

In  hyparlrophj  irf  the  left  Ymlrida  ar  al  Iha  wbola  heart,  iha  apaa 
heal  ia  diqilaoad  downwaixl  and  to  Iha  lalL*    It  laay  fat  In  the  iflh  ar 
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the  sixth  space,  bnt  farely  lower,  an4 
There  is  often  bulging  of  the  praecoH 
of  the  cheat  The  impalse  is  foreibU 
than  normal.  The  area  of  cardiac  4 
but  partictilarlj  downward  and  to  i 
chiefly  the  right  ventricle,  there  maj 
gternnm,  and  the  area  of  dolness  is  i| 
ertending  from  one  to  one  and  a  half 
Btemum.  The  heart  soondjs  in  hji 
often  haTe  a  somewhat  metallic  chan 
yentricle  there  may  be  redaplication 
The  pulse  is  full  and  strong. 

In  dilatation   the  apex  beat  is 
There  ib  an  increaee  in  the  area  of  cai 
aqtiare.     The  ciirdiac  sounds  are  fe^ 
may  be  lost.     The  heart's  action  i| 
weak. 

Mitral  stenosis,— Th\s  is  apt  to 
acute  rheumatism,  with  a  slowly  | 
ally  associated  wnth  mitral  regnrg 
obstruction  to  the  flow  of  blood  fro 
tricle.  It  ie  mainly  compenii>ated  f( 
tricle,  but  to  a  certain  degree  by  h; 
secondary  changes  following  the  lei 
ride  followed  by  dilatation,  increaa 
followed  by  hy|iertrophy  and  dilatal 
ventricle  is  usually  normal  or  small 

Mitral  stenosis  produces  a  pres 
prokiDc^ed,  usually  rough  in  cbaract 
first  sound  of  the  heart.  It  is  loude 
over  only  a  small  circumscribed  arei 
for  diagnosis  is  the  presence  of  a  "  ] 
upon  palpation,  and  terminates  sbar 
The  pulse  of  mitral  stenosis  is  usu 
but  those  which  are  present  depend 

Aortic  stenosis. — This  is  not  ve 
occurs  as  the  only  lesion,  being  mo 
insufficiency.  It  is  sometimes  a  ci 
compensated  for  by  hypertrophy  o 
complete  for  a  long  period,  but  ultii 
the  left  ventricle,  w^ith  mitral  insi 
aortic  stenosis  there  is  an  interfere 
the  left  ventricle  into  the  aorta.  It 
usually  loudest  at  the  right  border 
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ftod  is  tnmimitted  upwardi  being  distinct  in  iht  cftrolida  TI16  teoood 
sound  ti  fenflintlr  weak*  There  are  aMOoiatod  the  dp^M  of  marked  hjper- 
trophy  of  the  left  ventricle. 

Aortic  obstruction  u  more  fn^uitnUy  oonfocinded  with  oonditlotia  jp?- 
ing  accidental  or  functional  murmura  than  ii  anjr  other  valvular  ledMi. 
Without  the  signs  of  hypertrophy  of  the  tefl  Yenlricle,  a  positive  dtapwrais 
should  not  be  made.  On  account  of  the  almoat  perfect  compentttioo, 
this  form  of  the  disease  oaasea  fewer  symptoms  than  any  other  Tariety, 
poaBtbly  eicepting  mitral  obstmction.  The  danger  of  emboUim  is  some* 
what  greater  than  in  mitral  disease. 

Aariie  tii#tijirt#it<^y.— This  is  one  at  the  rarest  talinlar  lestona  in  olii]- 
dren.  In  no  case  on  my  Hut  did  it  occur  as  the  only  lesion.  Il  oanaeB  a 
regurgitation  of  blood  from  the  aorta  into  the  left  Tentriole  daring  diaK 
tole*  It  is  compensated  for  by  dilatation  and  byjiertrophy  of  Die  Ml 
Tontricle.  The  order  in  which  the  sooondary  changes  take  plaoe  is:  dHa* 
tation  followed  by  hjrpertrophy  of  the  left  Tentricle,  ulttmalety  followed 
by  further  dilatation  due  to  degeneration,  tliis  loading  to  mitral  insaA- 
ciency  with  all  its  remote  oonsequencea.  The  signs  of  aortic  insafljoianey 
are  a  prolonged  dtastolio  munnnr,  with,  or  taking  the  pkoe  ol^  Ibe  saoond 
sound  of  the  heart,  generally  loudest  at  the  left  border  of  Ibe  sternum  in 
Ihe  aeoond  space,  and  transmittinl  downward  to  the  apex  of  the  heart  or  the 
ioailorm  cartihige.  This  is  invariably  accompanied  by  stgrn  of  I^P*^ 
trophy  and  dilatation  of  the  left  Tentricle,  which  an*  usually  marked. 
In  the  stage  of  compen«iatiun  the  signs  of  hypertrophy  pnsdominale,  and 
vImi  cmnpeosatioD  has  failed,  the  signs  of  dfbtaitton.  A  cbanolwfilio 
s^ptom  is  the  intense  throbbtni?  of  the  caiolids»  with  the  siidd«i  distal* 
sion  and  complete  eollapee  of  their  walla,  and  the  ** ball-pulse*'  of  Gorrt* 
gan.  Early  in  the  diseaee  there  may  he  headaebe,  flashes  of  light  before 
the  §jm,  and  other  efideneee  of  oervbral  ootigaslioo.  In  Ibe  lale  atf^gei 
Ibere  may  be  fsinting  attacka.  With  this  lesion  oompensatlon  mar  ba 
complete  for  a  long  time. 

7Vimt9pid  ifM^^tciifi/^y  — Tliis  is  asually  aeoondary  to  aueaae  at  the 
left  side  of  iho  heart,  occurring  in  its  late  stages.  It  most  fr«i(|Qently  fol- 
lows mitnd  insoAciency,  where  it  is  nsully  doe  to  dilatation  of  the  right 
fODtricie  without  changes  in  the  Talvea.  Il  nay  bo  seoondaqr  to  oerlafai 
diseaoes  of  the  tonga,  sooh  as  emphywma,  ehroiiio  inlentilial  poaiiBoiiiBi 
or  ohronio  pleurisyi  and  it  may  bo  due  to  ooogenital  malforaaatioii.  IVi* 
oat|iid  Inmffioienoy  gives  a  i^stolio  mnmnr,  loadsol  over  Ibe  lower  part  of 
Ibe  alaniita,  bo  t  heard  usoaUy  over  m  anall  area.  II  h  generally  aseoriaiad 
with  signs  of  dilatation  of  the  right  veotrida.  The  jugular  vtins  stead 
OQt  promloeatly,  and  often  show  rrstolie  polMtiao,  aqweially  npao  Ibe 
right  Mm.  The  symptoma  aasnriated  with  tricuspid  rvgnrgtlBliQ&  am  doe 
to  general  iptaaie  fwooa  obstmction^  already  mentiooed  in  oonoeelioo 
with  mitral  Eaaofloienoy. 
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Tricuspid  stenosis,  pnlmonic  si 
are  practically  unknown  in  child b 
disease. 

PrognoftU  of  TalTular  Biseaie. — C 
ease  is  possible  only  when  the  lesion 
from  cardiac  disease  before  reachinj 
death  being  extremely  rare.  A  larj 
well  up  to  about  the  time  of  pubei 
often  failing  rapidly*  Others  do  wa 
op  by  an  intercurrent  attack  of  rhei 
make  rapid  progress.  The  proportioi 
lesions  before  the  age  of  eight  years,  b 
is  comparatively  small. 

There  are  several  features  of  et 
quence  of  which,  serious  lesions  tei 
adults.  The  muscular  walls  are  lei 
tion  occurs  much  more  readily  than 
Tide  not  only  for  constant  needs,  bul 
patient's  general  nutrition  is  poordu 
this  telle  quickly  and  seriously  upon 
progress;  but  if  the  general  nutriti< 
more  than  hold  its  own  throughout 
the  heart  at  puberty  are  especially  s 
of  the  body  and  the  frequency  of  a 
always  present  the  danger  of  rapid 
current  attacks  of  rheumatism,  froi 
sutler  than  are  older  subjects.  Ext 
quent,  and  seriously  handicap  the  ht 
to  dilatation.  The  effect  upon  the 
ronnding6,and  general  malnutrition 

These  unfavourable  conditions  8 
the  child  has  an  advantage  over  the 
teries  is  very  rare,  and  the  valvular  It 
with — mitral  iusufliciency  and  aortic 
of  the  most  complete  compensation. 

In  making  a  prognosis  in  any  gi 
or  dilatation  which  exists  is  of  mud 
or  the  special  character  of  the  mnr 
and  venous  circulation  must  also  be 
rapidly  the  disease  is  progressing,  tl 
health,  and  how  well  circumstances 
general  management.  The  presence 
creases  the  danger  from  every  acut 
theria,  pneumonia,  and  scarlet  fevei 
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Mtpioiii.— Vulrtilftr  tliscii««  i»  to  U  :  *  tarty  distmguiihed  from 
oonditiun^A  ni  whiih  there  are  heard  tnu  or  aoeldntal  niurmun. 

Acxording  to  mj  own  experience  the  latter  are  quiit  comiiiiMi  tfoi  in 
joung  children*  Mistakei  niually  arise  from  aitmchli^  U»  much  imfior- 
tance  to  the  presence  of  [uunnun»»  and  too  little  to  Uie  chaiifBa  in  tlia 
walls  and  cavities  of  the  heart,  with  which  valvular  disease  is  almoft  in* 
▼ariably  as&oclated.  It  is  not  always  possible  to  decide  whether  a  mnr> 
mur  is  organic  or  functional  until  the  patient  has  been  for  some  Unie 
under  observation  and  tn^atment,  particularlv  when  aiuemia  ti  present 
The  diagnostic  points,  bo  far  as  the  murmurs  an*  '-^^n.^tf^nicd,  are  men* 
tioned  in  connection  with  ansmic  murmurs, 

Ximtment.^ — A  child  who  is  the  subject  of  a  seooua  cbmnie  valvular 
disease  t^hould  be  constantly  under  a  pbyiidan*a  okMrvmtion.  Irrepa- 
imUe  harm  often  results  from  wilful,  but  more  frequently  from  ignorant* 
diaieifard  of  the  simplest  and  most  important  rules  of  life  for  thfiat 
patients.  At  the  very  least  the  patient  should  be  caiefuUj  ejcmmiiied 
three  or  four  timet  each  year,  in  order  that  the  pbyakaan  may  note  the 
progress  of  the  diaeastp  and  be  able  U>  modify  the  c^d*a  oeeQpat»«ii«  as- 
^dse,  and  mmmoUm^  ao  aa  to  nieet»  as  far  as  poaaiUe^  the  rhanging 
conditions. 

Several  distixu?t  conditions  may  be  present  which  call  for  quite  diifer- 
ant  management.  The  essential  points  may  be  stated  In  a  fav  woids: 
for  all  rt«cent  cases  and  during  all  exacerbations,  restt  oomplete  and  pRK 
longed ;  for  deformed  valves  with  good  lieart  walls  and  perfect  eompen* 
sation,  fresh  air,  moderate  exerdaep  and  genetml  tonics;  for  feeble  heart 
walls,  failing  comptnsatioo  and  dictation,  rt^t  and  spedile  heart  tonioB. 

During  the  stage  of  oompenaatloOt  treatment  diroetod  espsdaliy  to 
tlis  heart  is  rarely  necessary.  The  main  purpose  should  be  to  matntahi 
the  patient*!  general  nutrition  at  the  highest  poeaiUe  peifit  diuxiig  tba 
period  of  active  growth.  To  thij  end,  diet»  sleep,  study,  and  emriae 
should  receive  the  most  careful  attention.  If  malnutrition  and  anemia 
ate  allowed  to  go  on  uocbsdced  until  tbey  become  eevetUy  the  cardiac  dls* 
ease  may  nuUte  rajrid  strides,  and  aa  mnch  harm  be  done  in  a  few  months 
aa  othenrise  might  not  occur  In  years.  The  question  of  eierriN^  and  ree- 
nation  is  always  a  dtflkult  one  to  settle.  Often  too  little  latitude  Is 
l^ttn,  and  t)>e  hcsirt,  like  the  toluntmry  muaeles,  toaee  its  tone.  Every 
form  of  exercise  miuiring  a  nwdoiyid  setcre  t^^^  should  be  forbidden, 
particularly  swimming  and  eompf^tivw  gMMa,  like  ball  and  tennis,  and 
others  requiring  niudb  lUBDilif ;  but  skatil|g«  rowing,  mountain^dimblpg, 
ejierdse«  gymaaslios^  and  even  cycling  on  the  level-nUl  in 
tion— may  be  allowed  not  only  without  harm,  bat  with  the  great- 
est benefit ;  but  any  of  these,  used  immoderately,  may  be  productive  of 
gieat  injury.  All  exercise  shonld  be  taken  with  ragnUrity  and  sywtefn, 
tlM  amount  being  carefully  measured  bv  the  child's  condition.  If  tile 
it 
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patient  is  a  boy  who  must  earn  his 
to  it  that  the  occupation  chosen  is  n 
upon  the  heart. 

Special  watehfu loess  is  require 
overpressure  in  schools,  and  the  c 
The  first  symptoms  of  these  condil 
and  if  the  heart  seems  to  be  overt 
Patients  should  be  so  far  as  possil 
induce  fresh  attacks  of  rtieumatii 
should  spend  the  winter  and  spring 

In  the  stage  of  failing  compem 
present  as  in  adults,  and  they  are  to 
way.  When  such  symptoms  are  fi 
be  insisted  upon  as  the  thing  most  1 
Cardiac  drQj^y  with  low  arterial  ten 
An  overloaded  venous  circulation  ni 
by  Baline  purgativea.  Iron  and  tonii 
strychnine  and  cod-liver  oil.  In  case 
in,  ether,  and  ammonia  are  as  valua^ 
than  any  of  these  is  the  use  of  strycl 

MYOCA 

Disease  of  the  muscular  wall  of 
comparatively  little  importance,  ex( 
fectious  diseases.  Myocarditis  may 
foatal  life.  As  seen  in  children,  it  h 
usually  the  result  of  some  infectio 
furnish  most  of  the  cases  are  scarl 
important  local  cause  is  pericarditis 

LesionB. — In  extra-uterine  life,  i 
of  the  left  ventricle,  the  papillary  m 
pale  or  of  a  yellowish- white  colour, 
quently  dilatation  of  the  cavities.    S 
the  pericardium. 

Two  varieties  of  myocarditis  an 
form  there  is  a  degeneration  of  tl 
Romberg,  is  most  frequently  albomi 
hyaline.  There  is  a  loss  of  the  tn 
complete  disintegration  of  the  fibres. 
but  it  is  usually  diffuse.  In  the  inte 
in  small,  circumscribed  areas.  Ther 
tween  the  muscular  fibres  of  the  heaj 
suit  in  absorption  or  in  the  productio 
he  cpngestioa  and  minute  blood  extr 
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kid  to  the  formEtion  of  larger  or  tmaUer  mnm  of  deose  conncotiTO  lint 
HMembling  eicatricefl,  in  the  heart  wall  Either  the  intentitial  or  th«  pa- 
imiohjmatoiu  form  may  ocH!ur  alone,  bot  in  moat  of  the  acyta  oaaai  Ibej 
araoombined.  hi  addition^  there  U  iintallj  tome  degree  of  moral  endo* 
carditia  and  inAiimmaticm  of  the  pertcardium  next  to  the  bear!  iralL 
Dilatation  frequently  follows;  mrrly  abeceaiee  ma?  form,  which  may  open 
into  the  heart  or  into  the  pericardium*  Cardiac  anettriim^  and  eTeii  rup> 
tare,  bare  been  known  to  occur  in  a  child  of  lix  jean  (tladdcn**  eaee). 

Symptom!.— Theee  are  very  rarely  infficiently  marked  to  aoabla  one 
to  rimko  u  |MJNiiti?e  dtagnoais.  In  many  caaet  in  whieh  adfaooad  laaiou 
have  been  found  at  auu>i>«y  there  hare  been  no  iymptoma  doriog  lifa» 
and  in  othem  none  until  the  occurrenoe  of  eudden  death.  This  b  aiii* 
aUy  from  rardiac  paralysis^  rarely  from  mpture*  In  eight  caatu  iladiad 
by  Romberg,  which  occurred  in  the  counie  of  diphtheria,  not  one  bad 
cardiac  aymptomA  during  life  and  two  died  suddenly.  When  lymploBia 
are  present,  they  are  generally  thoae  of  feeble  heart  aclson^a  faint  apax 
impiilaes  a  dow,  wmk  pulse  of  irregular  rhythm*  pallor,  dyipiien,  and 
attacks  of  sjncopo.  In  the  ble  stagea  tbara  may  bt  tlia  physiod  signs  of 
dilatation,  with  dropsy  of  tho  fsal  or  the  avwia  oifttias^  and  aoanty  urtna. 
sometimes  containing  albumin. 

IHifnorit— A  poaitiTo  diagnosis  of  myocarditis  ia  Impoedbla.  It  may 
ba  suspected  In  the  course  of  dipbtberia,  soarlat  or  typhoid  lavar,  whan 
cardiac  symptoms  like  those  mentioned  oocur,  and  when  pedearditts  and 
andoc4inliti9<  (*an  be  excluded  by  the  physical  examination. 

Traatment^Thts  is  mainly  symptomatic.  After  severe  attacks  of 
thoao  infectious  dtssaaas  in  which  myooarditts  la  UaUe  to  ooonrt  and  al 
any  time  when  it  is  snqiected,  paltenia  sbonU  ba  kepi  rseombanl  for 
aeveral  weeks,  and  special  carr  exerciaed  to  prevent  any  sudden  aiarlion, 
aa  death  has  occurred  from  so  sligfat  a  thing  aa  suddenly  sitting  up  in 
bsd*  Iron,  alcohol,  and  lonica  should  be  given,  Iba  best  of  all  of  Iheaa 
balag  strychnine.  Oigitalis  should  be  uaed  sritb  cauUon,  and  never  in 
large  doaen  In  sona  CMsa  with  symptnas  indinaliiv  imminent  hearl 
failure,  mora  sirikinf  benaAt  follows  Iba  laa  of  8ior|ihina  bypodennioany 
tban  any  otbar  plan  of  treatment 

As  already  stated,  anemic  murmurs  are  not  rare  aven  in  tnfluM;y. 
Tliey  may  be  confoumled  with  oigmnic  mnrmnn,  eitber  from  onugenltal 
nalformalions  or  acquired  dttense.  I  have  several  times  fonnd  the  henri 
noffnal  at  autnpny  in  casi^s  where  a  diagnosis  of  oongnital  disaasa  hnd 
bean  onbesttatingly  made  during  life,  the  murmnr  having  been  of  aamnio 
Ofjgin.  In  any  ammic  infant,  as  well  as  older  child,  one  should  badtala 
to  make  a  diagnoaia  ailbtr  of  ooi^ani  tal  or  aoquired  organic  dJaaasa^  tnm 
the  mars  presance  of  a  mufrnw. 
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in  whose  body  there  was  found  a  larj 
juat  below  the  origin  of  the  renal  art 
occurriug  in  child rea  under  fourtee 
the  arch  of  the  aorta  was  the  part  a 
femoral  artery,  in  another  the  exU 
abdominal  aorta. 

Probably  the  most  important  ei 
syphilis,  but  in  only  a  few  of  the  case 
lie  conclusive.  In  two  cases  there  wi 
to  these  general  causes,  aneurism  m 
Buoh  as  an  erosion  from  bone^  an  ab#c 
holism.  The  symptoms  and  course  o: 
differ  essentially  from  those  of  the  dii 

In  addition  to  the  cases  of  aneuri 
reports  of  seven  cases  of  atheroma  ii 
oase  the  patient  was  but  two  years  ol< 
generation  were  found  in  several  plac 
eleven  years  old,  there  was  found  ext 
aorta,  subclavian  and  carotid  arterie 
degeneration  alfect-ed  the  arteries  at 
from  cerebral  haemorrhage.  It  is  inte 
who  was  only  eleven  years  old^  ther 
nephritis  with  contracted  kidneys.  1 
and  arteries  was  observed  by  Dickinaoi 

Emboliim  and  TbromboKie^ — Embol 
connection  with  acute  endocarditis.  1 
infancy,  but  generally  occurs  in  patien 
are  usually  swept  into  the  circulation 
of  the  heart.  The  symptoms  which  tl 
nature  of  the  emboli  and  the  vessels  oo 
the  brain  they  may  cause  paralysis  or  < 
and  swelling  of  this  organ ;  if  in  the  ki 
times  hematuria;  if  in  the  lungs,  c 
hseraoptysis  and  occasionally  by  a  sharp 
infectious,  they  may  give  rise  to  absces 
lowing  embolism  are  similar  to  those  wj 

The  most  frequent  form  of  thrombo 
the  brain,  is  discussed  in  connection  wit 
Cardiac  thrombi,  especially  of  the  righ 
quently  found  in  patients  dying  from  b 
sionally  also  from  other  acute  inflammui 
diseases,  particularly  diphtheria.  Tliese 
duced  during  the  last  few  hours  of  life,  < 
of  DO  clinical  importance*    They  freque^ 
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Imrge  blood'Teaaeb,  partioQljurly  Uia  pulmoiiary  artery*  Thrombotig  oeo^ 
uonallj  ocoun  in  all  the  Urge  faeoular  trtinkB  in  childhood  «■  well  m  Id 
edolt  life. 

TArornhMtM  of  ik0  inUmol  juguhtr  wn. — pAiieitr^  rtparti  a  case  in  a 
child  two  and  a  half  jreart  old,  io  which  the  middle  of  the  Tein  waa  filled 
with  an  organised  tbrombuK,  and  the  lower  portion  obliterated  and  re- 
dnced  to  a  fibroua  conl.  The  symptoma  were  awelling,  cBdema,  and  C]ra- 
noeifi  of  the  face,  and  dilatation  of  the  facial  fein^  bat  not  of  the  ettmal 
jugular.  There  were  clubbing  of  the  fingers  and  csdensa  of  the  feel,  bni 
not  of  the  arm.  The  heart  was  found  to  be  dilated  and  hTpvlnipliied, 
but  wna  not  the  seat  of  Talmlar  dtaeane.  The  fymptoma  had  exialed  aiaoa 
an  attack  of  pneumonia,  eighteen  months  before  death* 

ThnmbMiM  of  ik$  vmui  otvo. — Quito  a  number  of  oaeas  are  on  rsoofd 
where  this  has  occurrod  as  the  remit  of  prea^ire  from  large  abdottinal 
tumours ;  it  has  followed  new  growths  of  the  kidnej  and  huge  nuHSia  el 
tuberculous  lymph  nodet^  Neomttcr  and  Salmon  have  reoofdad  a  cms  of 
thrombosis,  apjmn'ntly  of  marantio  origin,  in  a  child  aeten  yean  old. 
The  thrombus  tilled  the  Tena  ca?a«  and  extended  to  the  origin  of  the 
he[»atic  veins  and  into  both  femorals.  Death  oooorred  from  luberonkeiii 
In  Scudder*s  caee  (seTenieen  jean  old)  there  waa  apparently  oUiteratloii 
(probably  (Congenital)  of  the  inferior  vena  oara ;  there  waa  an  eztenaiTe 
faricoie  condition  of  all  the  abdominal  ?eina.  The  sjmptoma  of  throm- 
boats  of  the  Tena  cava  are  swelling  and  adema  of  Ibe  fisi-^eoBiatintas  of 
the  abdominal  walla  and  the  groin— and  tery  great  dilatatioo  of  the  anper* 
fleial  abdominal  reins. 

nromhims  of  lie  aerlo.— A  caae  haa  biwn  repotted  bgr  Liopold  to  a 
newlj-boni  child  which  was  deliTeied  by  fanton.  The  tlmmliiii  was  of 
recent  origin,  and  filled  the  lower  aort%  extending  into  tbe  fuioral  artery, 
A  caae  of  thromboais  of  the  aorta  ooonrrtng  in  a  girl  of  thirteen  jmn  bia 
bean  reported  by  Wallia  The  aorta  was  rery  narrow,  and  probably  tbe 
seat  of  syphilitic  diseaie.  The  thrombus  extended  from  the  origin  el  tbe 
renal  arteries  to  the  oa»ltac  axia. 

ThrrnnhoMts  in  inffKiimis  dimam^  —  There  is  oocaakmally  asaii  kk 
Ijpboid  foTer,  bnt  mora  freqii»itly  in  diphtheria*  threaboria  of  some  ef 
the  bffge  fenous  tninki,  usoally  of  one  of  the  lower  ei^iwiitiea  Tbe 
symptoms  are  patn,  locaUiad  ewdUng,  and  partial  paialyiii.  If  the  artery 
is  affected,  there  may  be  j 
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CHAPT 
TEE  URINS  IN  INFAN 

While  a  study  of  the  urine  is  of 
than  of  the  symptoms  referable  eithei 
tem,  it  is  deserving  of  much  more  t 
ceived.  In  infancy  especially  it  is  at 
fact  that  it  is  by  no  means  an  easy  ma 
nation. 

Methods  of  Collecting  Frine,^ — In 
placing  the  pcniB  in  the  neck  of  a  s: 
thighs  and  is  secured  in  position  by  p 
and  beneath  the  i>erinfBunL  A  still  be 
bottle  a  condom  large  enough  to  in< 
The  urine  of  female  infants  can  some 
by  placing  a  small  cup  over  the  vulva 
kin.  A  plan  nearly  always  successful  i 
after  a  long  sleep.  It  should  be  doni 
child  may  be  wakened  for  the  purpo< 
facilitates  matters.  A  small  amount, 
often  be  obtained  by  placing  absorbe: 
The  most  certain  of  all  means,  howe 
sometimes  nothing  else  will  answer  th 
size  6  or  7,  American  scale  (9  or  11  F 

Daily  Quantity* — This  is  relativel 
older  children  and  in  adults^  on  accoun 
the  young  child  and  the  large  amount  \ 
quantity  fluctuates  widely  from  day  t 
fluid  food  taken  and  the  activity  of  th 
figures  are  the  averages  obtained  by  co 
gationa  of  Schabanowa,  Cnisej  Cami 
Schiff^  and  Herter : 
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TUE  URINE  IN  INFANCY  AND  CllltDnOOa  MS 

AmnoQ^  DaUff  Quantiiy  of  Urim  m  BmUh. 


Ftril  twpnty^four  hottr» . . 
SMood  Iwentv-fuur  hounu 

Tlii«o  to  six  (uyt 

S«Ttii  dAVS  to  two  moQthi 

Two  lo  six  months 

Six  noDtlii  to  two  fmn. . 

Two  to  fire  jemn 

Fiv*»  to  ciifht  v«in.. . .  .• , 
B^ht  to  fouftaeii  jr«tfs.*  • 


n^Q€iU7  of  MitftnritioiL— This  k  grattest  in  Totmg  iiifaiitc,  ud 
diminishes  st^Midilj  ju  Age  advaDcee.  In  the  first  two  ymn^  daring  tb« 
waking  hours,  the  urine  is  genemlly  pasAed  aa  ofteii  aa  twioe  an  hour,  whUa 
during  sleep  it  ia  retained  from  two  to  aU  honn.  By  tha  third  jaar  tbi 
urine  may  he  held  during  sleep  for  eight  or  nine  hours^  and  at  otbar  tkmm 
for  two  or  three  hours.  Such  control  of  tha  aphioetar  of  tha  bbddar  ia 
often  obtained  at  two  yearn,  and  sometimea  afan  at  an  earUar  pericNL 
From  slight  nervous  disturbancas  or  minor  ailmanta  of  any  kind«  tUa  oon* 
trol  ia  impaired,  and  tlia  water  may  ba  paaaed  by  ohildran  of  foor  or  tfl 
years  with  the  frequency  seen  in  infa&ta* 

Physical  Charactara — The  urine  of  the  newly  bora  is  usually  highly 
colourtnl.  During  Uter  infancy  it  is  pala  and  ba^oanUy  turhid,  ataa 
when  practically  normal,  owing  to  the  prasanoa  of  niie«s;  this  turbidity 
oftan  no  amount  of  filtration  will  entirely  remofa.  Lass  f^oantly  tnr^ 
bidity  depends  uf>on  uratea.  The  urine  of  tha  first  few  days  of  UU  ofMi 
ahows  a  deposit  of  urates  or  uric  acid  in  the  form  of  a  nddiib-yalhm 
atain  upon  the  napkin.  The  raaotioo  of  tha  urina  al  this  time  ia  uao- 
aHy  strongly  aoidt  but  throaghoQl  tha  nil  of  inlaiiqr  it  is  faintly  acid  oir 
neutral. 

Tb«  qiMifie  grafity  la  higher  daring  the  ftiat  two  days  than  al  any 
tima  in  infu^y  on  acoount  of  tha  scanty  supply  of  flukl  taken;  it  is 
naaaliy  lowiit  from  tha  third  to  th«  diHh  day,  but  from  this  ttma  it  rises 
Blaadily  nntil  pnbarty  ia  raaohad*  Tte  tpmfle  grafity  wUl  of  eotuae  taiy 
with  tha  ^jnanttty.  From  tha  wril«n  ilMidy  rslanad  lo  Iht  foUowing 
figures  ara  taken : 

Flnatothiiddaj. . .  1 -Oia  to  1  Oli 

f^ranhtolsBtlidaar*...  «...,....«..**.....*.,.«,.,...  MM  -*  MM 

t^rthdivlastslhaMalk ,..,.... IfM  -*  1^10 

fllaamlhslotwofnia...... • *.  tOtI  <*  l^lf 

TvaloaigliSywi....... MM  ••  l^li 

■fhl  to  fbartevn  ^naii ..*  *.....«••#••••  I^Otl  *  t*QIO 

Microicopicalty,  the  urine  of  Hit  niwly  born  sliowa  tha  praaaiiot  of 
many  aqoamocia  eptthalkl  oaUst  ranoitai  gmnolar  wnflw,  ud  osyalda  of 
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uric  acid  and  amorphous  or  crystallin 
find  byline  and  even  granular  casts.  | 
in  the  urine  of  fourteen  out  of  twenl 
aniincd  during  the  first  week.  Orana) 
The  microscopical  appearances  of  the] 
chHdhood  present  no  peculiarities*  | 
Compoiition. —  ZJrea.— The  f oUowiU 
quantity  of  urea  eliminated  at  the  diffe 

Age. 

First  daj.*... ., 

SecoBt!  to  seventh  day ♦ 

One  to  two  months , 

Three  to  five  years * 

Five  to  thirtoen  years. 

Uric  add. — Few  obeerTationB  ha?! 

of  uric  acid,  hut  all  authorities  agree  tl 
born  than  at  any  subsequent  period  o 
predated  by  giving  the  ratio  between 
absolute  quantity  of  the  former.     Thu 
born  are  taken  from  Martin- Euge;  tb 

Eatic  of  Uric  ^ 

In  the  newly  bom». . 

Under  on©  year , 

From  two  to  five  years , ., . 

From  five  to  fifteen  years 

The  inorganic  salts  (phosphates,  ( 
in  the  urine  of  the  newly  born,  but  in 
ing  lis  age  advances.    The  colouring 

Albumin  is  often  present  in  the  u 
ally  in  small  amount.  Cruse  found  it 
vationa  upon  healthy  infants ;  usuall} 
to  traces  only,  but  in  two  cases  it  wi 
These  observations  are  confirmed  by 
and  also  of  Pollak 

Sugar  h  frequently  found  in  the 
first  two  months.     This  subject  is  r 
Glycosuria. 

FUNCTIONAL  OR  CYC: 

Etiologfy. — This  condition,  althoi] 
occasionally  seen  between  the  ages  of 
in  this  connection  include  cases  soi 
auria,  in  which  there  is  usually  prcsc 
degeneration  of  the  kidneys. 
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The  caufies  of  functionul  or  phjtiologiail  Albummarim^  and  the  or- 
cumstancei  in  which  it  has  been  obeenredp  are  miiiy  and  varied.  It  b 
much  more  common  in  males  than  in  feroalat.  In  man;  patienU  il  la 
regularly  cyclic  in  character^  albumin  being  abient  in  the  urine  pjwod 
during  the  night  or  early  morning,  but  preiient  during  the  day,  diminiall- 
ing  in  the  evening  and  absent  at  bed*time.  In  a  caae  reported  by  Tie- 
mann^  the  morning  urine  showed  no  trace  of  albumin  in  0eft<ity-eight  of 
eighty-four  examinationA.  At  noon  albumin  wan  present  in  ninety^eight 
of  one  hundred  and  thirteen  examinations.  In  certain  eaaes  albuminuria 
is  distinctly  traceable  to  eold  bathing;  in  othem,  to  fatigue  following  ex- 
cessive muscular  exerdse;  in  still  others,  to  dyvpeptic  conditions.  It 
may  be  associated  with  a  diet  rich  in  nitrogenous  food,  SomeUmaa  oqm 
of  these  oonditions  exist,  and  there  is  simply  iba  necmlTmal  presence  of 
albumin  in  the  urine. 

Many  tfaaoriaa  have  been  advanced  in  expknation  of  cjdio  atbottunana. 
SoiiMlimes  it  appean  to  be  dearly  traoeable  to  irritation  of  the  kidney  by 
uric  acid,  urates,  or  oxalates.  Kinnientt  believei  this  to  be  one  of  tha 
prominent  (»nses,  and  thai  albuminuria  is  doe  to  vaao>aiotor  dlsmrbaiioas 
in  the  kidney.  Delalild  oomparoa  the  exudation  of  Barom  from  Uia  va^ 
sels  of  the  kidney  to  the  dropsy  of  the  feet  seen  in  ansmiia.  Da  Ooala 
believes  that  it  always  depends  upon  slight  ohangea  of  an  evaneaoent  cliar> 
aoter  in  the  kidney. 

8jmptoma~Many  of  the  patienta  aihflrftJBg  ofoUo  or  periodical  al* 
bumiuurm  are  well  nourished,  and  have  no  ottiar  sigBa  o(  diaeaaa;  olhan 
show  dyspeptic  symptoma,  and  are  ansmic  and  poorly  nonriahad,  soffaring 
from  baadaohes  and  other  nauroeea*  In  the  cases  diatincUy  pariodioal  tha 
amount  of  albumin  is  coounonly  imall.  It  is  ooi  tnfra|Qecitly  iBBeiaiid 
with  temporary  glycosuria.  Am  a  rala»  oaela  am  afaaant,  although  il  ia  ool 
naoomnion  to  find  a  few  hyalijia  easls^  and  ooniaUwiaHj  gnumlar  easts  an 
alio  piaaanL  A  gonly  famQy  bittoty  asiali  in  a  oselrai  proporlmi  of  Iha 
,  and  some  of  the  patlanta  tbaaiMlvsa  pruwmt  olbar  afidaaiM  of  this 


IHagmosia.^l'avy  mentions  the  following  points  aa  eharaolaristio  of 
phydoiogical  or  fnnotional  albuminuria:  (1)  The  Uma  of  iU  oeeiirrMiea 
The  afaeeooa  of  albumin  early  in  iha  morning,  ita  prawooa  III  Iha  iaro» 
noon,  and  diminution  toward  evening.  When  tbia  ia  nepwiisd  daj  aflar 
day  the  diagnosia  ia,  be  believot,  quite  positlva.  (S)  The  aheeooa  of  sari- 
oaa  impatraani  of  the  gaoatal  baaltb  and  of  Iba  ehamolorislio  aymplmna 
of  iia|»hrMai  laali  ea  diwpqr,  eatdko  hypartiwpliyt  a  pitlM  of  big b  taoamw 
latuial  obaafsii  aks.  (3)  The  tact  that  caats  are,  as  a  ntk«  absaot  (4) 
Tbal  eryalala  of  oxalate  of  lima  are  prsaent,  and  tbe  urina  is  of  h^ 
ipadflo  gravity. 

Too  SQofa  stress  ia  oortaialy  laid  by  Fivy  aad  aany  other  wrtei 
tba  fiMi  tbal  tba  albnasia  ia  foud  b  tbe  viiiie  only  at  oerlatai 
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times  in  the  day.  This  is  not  peculi 
same  tlnx^  occurs  in  many  cases  of 
early  stages  when  the  amount  of  al 
cases  must  be  carefully  watched  for 
made,  before  nephritis  can  positively 

Ftognosis, — The  prognosis  in  pui 
But  iiumy  patients  who  for  a  consii 
only  functional  albuminuria  have  i 
favouralile  prognosis  is  therefore  poss 

Treatment. — This  is  to  be  direete 
dition.  Dyspeptic  symptoms  must  be 
r*^gulated,  only  moderate  exercise  alli 
the  urine  is  of  high  ispecific  gravity,  a: 
alkalies  and  mineral  waters  should  be  ^ 
if  there  is  ansemia.  , 


H^MAT 

hematuria  is  characterized  by  th 
urine^  aBd  is  to  be  distinguished  from 
pigpient  is  present. 

Haematiiria  may  result  from  local 

may  be  due  to  new  groiii:hs  of  the  ki" 
rare,  may  be  abundant,  and  may  be  a 
also  as  a  symptom  of  acute  nephritis,  { 
fover,  or  it  may  rosuU  from  the  irritat 
ureter,  or  the  bladder.    In  rare  in.stant 
bladder,  and  it  may  be  due  to  traumi 
duced  by  the  irritation  of  a  highly  eon 
that  too  little  tliiid  is  taken,    I  eaw  a  ir 
eight  months  old,  where  no  other  exp 
saw  hematuria  following  uric-aeid  in 
may  also  oijcur  at  this  time  as  one  of 
the   general   eaiif^ses    the   most    iini>ort 
ease  of  the  newly  horn;  the  blood  dy 
and  hopmophilia;  and  infectious  diseas 
variola,    scarlet    fever,    and    inlluenza. 
amount  of  l>lood  passed  is  sinall.    Whe 
urine  as  clear  blood,  or  as  clots,  or  it 
smoky  colour  to  the  urine.     The  colo^ 
a  microscopical  examination.    For  a  sii 
be  used. 

Large  hfemorrhages  are  much  more 
than  from  the  bladder.    The  presenci 
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tnbul**^,  nr  laflpnillcft  fntrn  ibe  ur^ter^  are  coDctnsiTii  fmdcElOl^  of  thv 
renal  origin  of  the  hn'tiioiTliage. 

In  children,  renal  bttmorrhitge  in  itaelf  rarrij  requiTM  treslmaii; 
when  it  doefi,  th<>  same  romalica  are  indicated  ai  in  the  adult*  Tts,,  argol, 
gallic  acid,  and  n*t}t  in  beil*  Some  obstinate  ntee  haft  beaii  oared  bj 
drinking  water  from  alum  Bpringa, 

HJEMOOLOBINUEIA. 

In  this  condition  blood  pigment  appeaia  in  the  urine  in  large  qnanti^t 
but  red  blood*oeUi  are  rery  few  in  number,  or  are  abaent  altogeifacr.  In 
aevere  caaes  the  urine  may  be  almoet  black.  There  ii  eommonlj  a  smaD 
amount  of  albumin^  Thia  condition  ma;  lie  recogniaed  bj  the  apperaaea 
of  granulee  of  pigment  under  the  mieroecopa,  or  by  BaUer*i  laet;  tba 
moat  oonclusiTe  meana  of  diaguoeia,  however,  ta  the  epeolroieopa 

Epidemic  hnmoglobiouria  (WinekeFi  diaeaae)  baa  already  bean  de» 
aoribed  in  the  chapter  on  Diaeaaea  of  the  Newly  Bom.  Hamoglobinnm 
nay  be  due  to  certain  poiaonSi  aa  carbolic  acid  or  chloral*  of  potash,  or  to 
certain  infectious  diseaaesi  aa  aoarkt  ferer,  typhoid  fever,  malaria,  ayphilia, 
and  eryatpeka 

Paroxysmal  hemoglobinuria  occura  in  childhood,  although  it  la  an 
axoeedingly  rare  condition*  A  typical  caae  in  a  child  of  four  and  a  half 
years  haa  been  reported  by  Morkenxte.  Thin  was  a  delicata  child  of  sypbi« 
litic  parents;  the  hemoglobinuria  waji  preceded  by  feter  and  chilK  with- 
out any  other  eridenoe  of  the  presence  of  malaria. 

The  exact  pathology  of  hemoglobinuria  ia  at  present  unknown,  and 
its  treatment  is  very  unsatisfactory. 

QLtCrnVBlk. 

By  this  term  Is  nndantood  the  oeoaaioQal  or  Iraaaiciii  appearaooa  af 
sugar  in  the  urine.  Thia  ia  not  tery  infrequent  in  children,  and  may  ba 
met  with  even  during  the  first  month  o<  Ufa  Or&sa  has  pubiisbad  eona 
oaf^fnl  infastigations  ujion  the  ^yoosoria  d  early  infancy.*  Ha  aada 
many  obaerTatiooa  upon  fifty  infanta  daring  Iba  Arst  month  of  life^  fioai 
wUoh  the  fotlowing  oooolnaiona  were  drawn :  Olyooanria  b  not  unoommaii 
ia  miibig  iola&lt;  but  it  is  not  saao  in  nurstng  tniuita  who  are  per* 
fectly  healthy.  It  occurs  particularly  with  certain  distnrbaocca  of  djfn 
tion,  whathar  faootioital  or  iwftammalofy,  Tbe  aagar  foaad  in  the  artea 
under  then  eaaditiooa  laaots  sltirai^  to  tlie  twdoolioa  taH  (Fehllng's), 
but  not  to  tha  femaataliott  lesli  soawUaisa  tba  polaiiaeo|ia  sliova  lliat  it 
km  the  powvrof  daxtro-rotatioii.  This  ii  batiafid  ta  banilfc  aagar,  or aoa 
ol  iu  denvatiTea.     It  is  not  of  oonalant  or  nfnkr  ooeanaMa.    It  may  ba 
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produced  artificially  by  increasing  the 
which  can  b©  normally  abaorbed,  1 
grammes  lor  each  kilogramme  of  the 
given )  or  if  there  ia  diminished  capaoi 
oosuria  occurs.  | 

Koplik  has  made  Bome  observatl 
fed  chiefly  upon  infant  loode  comp4 
sugar  in  five  out  of  ten  cases  examin 
both  to  Fehling's  and  the  fermentati* 
test  ODiy. 

There  seems  to  be  no  doubt  regard: 
snria  in  infants  and  in  older  childrec 
urine  are,  however,  necessary  in  order  { 

1 
PTUBl 

Pnfi  in  the  nrine  may  exist  as  an 
either  case,  in  a  child,  it  ia  much  more  1 
kidney  than  from  any  other  source,  I| 
of  the  gen i to-urinary  tract— the  kidney 
der,  the  urethra,  or  the  vagina.  Son 
source^  as  when  an  abscess  from  peril 
the  spine  opens  into  the  urinary  tract 

Coming  from  the  pelvis  of  the  kid 
dition  is  an  acute  one,  pyelitis,  pyelo-i 
chronic,  it  points  to  renal  tuberculosis 
in  any  of  these  conditions  may  be  qui1 
usually  acid  in  reaction.  It  contains  i 
tional  variety.  A  urine  containing  mi 
turbidity  due  to  pus  may  he  mistaken 
they  are  distinguished  by  the  micros* 
clear  up  on  heating.  It  is  rare  that  p 
in  coiineetion  with  congenital  malfor 
cuii.  Pus  from  the  bladder  is  not  usui 
mixed  with  mucus.  The  urine  may  be 
may  be  assoeiat^^d  the  symptoms  of  ve^ 
from  the  lower  genital  tract  is  rare  in  « 
be  recognised  by  a  local  examination 
the  opening  of  an  abscess  into  the  u 
sudden  appearance  of  pus  in  large  amc 
of  short  duration,  possibly  only  a  few 
rapidly. 

The  treatment  of  pyuria  depends  ali 


UTHUIUA. 


Mi 


dent  in  the  aymptomi  nearly  alwajrg  follows  the  use  of  aroiropdn,  whidi 
may  be  given  in  dosaa  of  from  two  U>  five  grains  three  timee  a  day  to  a 
child  of  five  years, 

UTHUHIA. 

lathuria  is  a  condition  in  which  there  is  an  exceasiTe  ^ttndfiBUoii  f& 
the  urine  of  uric  add  or  of  uratea.  The  amount  of  nitrogen  oompotmda 
eliminated  by  the  kidneys  as  uric  add  and  itrea»  Tariea  raticb  from  day  U» 
~^sy  with  the  nature  of  the  food  and  other  cooditkiia.  Heaoe  in  eiluiifli* 
fng  an  excess  of  uric  acid,  the  absolute  quantity  eliminated  in  twen^- 
four  boors  is  much  less  significant  than  the  ratio  of  the  uric  add  to  tbt 
nrea  (page  644).  Whenever  this  ratio  is  continuously  disturbed,  the  ex* 
eretion  of  uric  acid  may  be  conj&idered  abnormal^  exoept«  of  oause,  in 
grave  pathological  conditioos  of  the  kidney,  where  there  is  an  ImmfBeieiit 
elimination  of  uiea.  Begarding  the  souroe  of  uric  acid,  the  theory  of 
7T  vr»ki  is  that  most  widely  acoepted,  viz.»  that  it  results  from  the 

<i  n  of  the  nuclein  of  the  cells  of  the  body,  particularly  of  Hue 

white  blood-cells. 

For  accurate  knowledge  as  to  the  amount  of  unc  acid  eitmindtct]« 
nothiog  short  of  a  quantitative  diemieal  analysis  oaa  be  depaoded  u|>otu 
But  if  amorphous  urates  are  deposited  in  large  amount,  uric  add  may  be 
considered  eaeessive  if  the  spedllc  grarity  is  not  high  (abcivv  LM8)«  If 
tile  epeeUle  gravity  is  higfa^  the  predpitation  may  be  explained  atmply  hj 
the  concentration  of  the  urine.  The  deposition  of  the  crystals  of  urio 
addp  forming  the  familiar  brick *dust  deposit,  is  not  in  itself  eridencc  of 
excessive  elimination.  For  a  quantitative  clinical  teat,  that  of  Haycrofi 
b  proliably  the  best,* 

IJthuria  is  not  a  spedSe  oondition,  bat  rather  a  veiy  gantfal  eymp- 
tom  assodated  with  many  kinds  of  dtsturbanoea  of  nulritioiL  It  may  be 
found  in  anasmiat  malnutrition,  choiea,  rheumatism.^  dkmak  d|tpqpiia, 
and  in  a  great  variety  of  other  disordeti.  lUgaidlng  the  ajgamranra  of 
lithuria,  thus  much  may  be  positively  asserted :  The  axnesive  dimtnatioii 
of  uric  acid  when  continuous  is  alwaya  evidanee  of  a  aetioBs  dtiliiitaaoe  of 
nutrition.  The  gravity  of  the  eoodttion  will  depend  vpom  Ilia  degiae  of 
tMs  exnesa  and  upon  its  duration. 

The  treatment  of  lithnria  is  the  Ireotmeoi  of  the  noodition  opon 
which  it  depends.  The  essential  pathologieal  condilaeo  ia  not  so  miiidi 
Mcessifo  elimination  as  exoeestve  production. 

ViIm  oeBtelniBf  CrTstala  ef  Vfie  Aeid  in  the  form  of  Briali'DBal 
1>iHwieltij  This  oonditinn  is  not  to  be  confounded  with  the  one  jaat  d^ 
•cribed*  Aa  already  stated,  such  prectpitatioo  is  ooi  to  be  taken  as  efi- 
deuce  of  an  exeess  of  uric  acid,  and,  in  fact,  in  most  of  these  cases  theso 


650  DISEASES  OF  THE 

is  no  excess.  The  condition  is  rather  i 
the  urine  for  uric  add  ib  much  reduce 
coloured^  strongly  acid,  and  may  have  i 

TbU  condition  ako  is  dependent  n| 
one  which  is  most  frequently  a&soci&l) 
not  very  common  in  children  except  it 
such  patients  it  is  only  occasionally  j 
with  some  other  disturbance  of  nutriti 
quently  the  cause  of  local  irritation  c 
frequently  manifested  by  incontinence 

In  my  experience  these  cases  are  m 
from  the  diet  almost  entirely,  by  greatli 
food  and  subatituting  a  diet  rich  in  n 
and  cream,  together  with  plenty  of  outu 
of  alkaline  waters  is  also  of  decided  advj 

INDICANT! 

lodicanuria  is  a  condition  charaetefj 
the  urine.  To  TJi^rti^r  is  due  the  credij 
nently  to  the  minds  of  the  profession  ii 
potassium  sulphate)  is  derived  from  ii| 
tine  by  the  agency  of  bacteria  from  ' 
proteidfl.  It  may  also  be  produced  in  ot 
factive  processes  are  going  on,  as  in  exi 
age,  in  pulmonary  cavities,  empyema, 
ethereal  gnlphates  produced  in  the  mj 
other  conditions  like  those  mentioned  a: 
index  of  the  amount  of  putrefaction  goi 

The  presence  of  indican  in  the  urine 
oxidizing  agents,  which  produce  an  in 

•  The  comraonly  employed  test  for  indiea 
deaorilxicl  by  Herter  as  follows :  Pour  into  & 
strong  Ityclroelilorio  acid  so  as  to  fill  the  tube 
shake.  If  there  is  much  indican,  a  dark  blue  c 
add  sviiTiciont  chloroform  to  completely  fill  i 
im[K)rtant  that  the  chloroform  should  comple 
get  in  by  the  agitfttion.  If»  aft-er  standing*  the 
let  colour^  there  is  certainly  an  esceiss  of  ind 
firat,  biU  may  come  out  after  standing  severs 
oreaae  in  intensity*  Sometimea,  when  no  reao 
adding  one  drop  of  a  saturated  solution  of  el 
gen*  No  more  than  one  drop  shoukl  be  addei 
bleachecL  In  alkiiiine  urme  the  indioan  b  ns\ 
negatiT©. 


AOirONlTRU-DlACKTOXCRlA. 


«n 


ot  indicanuriii  in  ebtldreo  wm  foriii«rl?  boliev^  to  be  pftthognomoiuc  of 
tuberculoflb.  I4it4»r  inrosttgations  hare  flbown  that  thia  b  not  the  mm ;  for 
in  caaes  of  tuberculosia  indican  ia  alnioat  aa  freqaontly  abaent  aa  preasol. 

Uerter  girea  the  following  aa  tba  ooDditiona  undar  which  tndicaDnria 
ia  likely  to  be  preaaut :  It  ia  found  in  chrfflic  inloatinal  iadigeatfoo ;  ia 
Tery  many  oaaea  of  ohmi^  ^^liRtipmtiftn ;  in  maoy  eaaea  of  i!pjl£py,  joal 
about  the  time  of  the  aeintraa;  in  aome  caaea  €i  ""Utilrtr*'^" ;  frequ^nily 
in  children  who  are  the  aubjecta  of  night  terron,  and  in  whom  tbaiw 
are  uanally  diatorbanoea  of  digeation.  According  to  otbar  obaerfarB» 
it  ia  found  with  great  conataney  in  acuta  pntrdlfitiXfiJUiQ^OMi*  Willi 
the  eioeptiona  abofe  notod,  the  aouroe  of  the  indican  ta  alwaya  Iha 
■ama,  tii.,  the  exceasife  putrefaction  of  the  proidd  aobatanoea  in  Hio 
inteatino^ 

Indicanuria  ia  moat  frequently  a  iiymptom  either  of  acute  or  cbrooie 
intcstiiiul  dmeaae.  It  ia  important  aa  beiiv-  *>  -  vie  by  wbii^h  wc  nsaj 
estimate  the  otlier  aymptomj^  in  tbeae  ei  ^  and  the  HTucta  of 

treatment.  While  a  trace  of  indican  ta  fnn|uruily  pri*»ent  in  healthy  a 
itrong  indican  reuction  ia  alwayt  to  be  conatdarcd  abnormal  in  a  chiU. 
lie  indicationa  for  treatment  ar«  to  dimfaliah  intiatinal  putrefaction, 
lia  ia  mainly  dietetic,  Indtcanuria  ia  ttfiiaUy  incresaed  by  a  meat  dial 
and  diminished  by  a  milk  diet.  Other  meaanrea  are  reft^rfinl  to  In  the 
trt*atment  of  chronic  intet»tinal  indigestion. 

ACETON  tlRU-DUCKTOKUBU. 

Acetone  exiata  in  amall  quantitiea  in  the  urine  of  healthy  children. 
Aooording  to  Baginaky  and  Bchrach,  it  ia  found  in  byrge  qnantiliaa  ii 
many  febrile  diaaaaoa.  It  increaaea  with  the  height  of  the  fav«r  and 
iubaidee  with  it  Aoalona  ia  probably  fomiid  from  the  daalreelioQ  of 
tlie  nitrogenoua  material  of  the  body,  aa  it  ta  inrraawiil  liy  a  nilrofaooBa 
diet«  and  may  diaappear  by  a  diet  of  carbobydralaa.  Bagtnaky  Iboad  it 
ilao  in  children  with  (^gUgjlfyt  aometimea  during  the  altacka^  II  ia  iiol« 
Imrafor,  boUofid  to  be  tha  oanaa  of  Hit  oraTuUfo  aeiiiifWi  aa  tl  it  atoeBt 
ia  eoQTutaioiia  oeeurring  under  other  oonditsona.  There  ia  no  ooonectioit 
bHwirn  acctonuna  and  the  nertoua  itymptoma  aroompauying  feter. 

i\i  '   '  '   ineregnJar'    '■   Mlinthe'i  ^ 

attffer  .^  ,  thuy  art  ^y  a  rw^u 

of  the  attarka.     In  progTMiing  caeca  of  dlatidfta  and  tn  di 
both  Ihoae  aubatari  * 

Binel  fiiuiid  d  JT^nine  out  of  nne  h>  ^nd  ftfty 

OBnninatiotut  in  •  'y  in  aearli!!  frrcr,  niBaaiHa,  and 

pPienmottia.     Scbr  -     -  -t^ingly  rtnnmcm  in  cmmm 

of  ooBtinnraaJljg}  I  prcwnt  tiian  ac^nnuria, 

and  eeojea  with  the  fever.* 
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AN! 

By  this  term  is  meant  an  arrest  of  q 
which  occurs  in  the  course  of  renal  dised 
erally  applied.  Anuria  is  to  be  carefij 
from  the  scanty  secretion  which  oecursj 
held  on  account  of  illness,  and  also 
diarrhoea,  with  large,  watery  discharge 
newly  bom,  where  it  depends  xipon 
tract ;  or,  more  frequently,  upon  uric-ad 
first  urine  passed  after  such  an  attai 
may  contain  an  abundance  of  uric-acidj 
to  the  naked  eye.  Other  cases  admit 
condition  must  be  regarded  as  of  nei 
secretion  appears  to  be  completely  arrj 
pation  and  catheterization,  is  found  to 
a  very  uncommon  one  in  infancy,  and 
to  thirty-six  hours.  So  long  as  infan 
in  every  other  respect,  the  suspension 
twenty-four  hours  need  excite  no  anxi 

The  treatment  is  very  simple  and  ef 
istration  of  sweet  spirits  of  nitre,  either 
acetate  ,or  citrate  of  potash,  and  plenty 
months  one  minjm  of  the  nitre  and  one 
be  given  every  hour  in  half  an  ounce  ol 
is  eatablished,  which  will  usually  be  in  t 
very  highly  acid,  and  stains  the  napkim 
for  several  days.  Hot  fomentations  o^ 
advantage. 

DIABETES   INSIPIDC 

This  is  a  chronic  disease  characterize 
amount  of  pale  urine  of  low  specific  gra 
by  polydipsia*     The  disease  is  an  eiceec 

The  exact  pathology  of  diabetes  insi 
conditions  under  which  it  occurs  it  is 
irritation  which  gives  rise  to  it  may  be 
ventricle,  or  it  may  affect  the  rertftl  nen 

Stlology. — Of  eighty-five  cases  collt 
under  ten  years  of  age  and  nine  under 
of  seventy  cases,  the  disease  began  in 
in  seven  during  infancy*  In  some  cases 
are  more  frequently  affected  than  femal 
an  important  factor.    Weil  baa  publis 


DtAQBTm  tKBIPIOUa 


dimM  esJHting  in  many  members  of  m  mg\e  tmanlj.  FkUi  or  blowi  upon 
tbfl  head,  eonc.tiMjon  of  the  brain,  tomonn  of  the  bfain,  npoMlly  uf  tbo 
oceipitiiJ  rogion,  tuberculons  or  oarebro-iipiniil  mentugitii  or  elimoici  hy- 
drcM^ephnlofl,  all  bate  been  fottnd  aetoeiated  with  dialietet  in«i|>idaa.  Il 
•ometimes  has  followed  the  acute  tnfectiotui  diiMm;  Iml  in  manj  OMre 
no  cauae  wbatover  can  be  found. 

gymptoma— The  quantity  of  mine  ii  enonnoni,  uAially  esoeedifig  eteii 
that  in  diabetea  melUtuib  From  fire  to  twenty  pinti  daily  may  be  paned* 
The  urine  is  ]itde,  the  speoifio  gravity  from  I<K)1  to  1*000,  and  il  **MiM" 
noithor  albumin  nor  grape  sugar.  In  a  few  casee  the  presenoe  of  ttuisite 
(muscle  sugar)  has  been  found*  Beatricting  the  amount  of  fluid  taken 
oamea  a  Tery  marked  diminution  in  the  amount  of  uriiMw  The  i&lenie 
tliint  leads  patients  to  drink  enormously  of  water  and  otber  floMa*  Vart* 
ous  contradictory  statements  are  made  by  different  writers  nigafding  the 
quantity  of  urio  acid  and  urea  elimmated  in  these  cases  The  foUowuig 
are  the  results  obtained  in  a  case  recently  under  obserfation  in  the  BaUes* 
Hospital.*  The  child  was  three  years  old,  quite  an»mie,  and  losing  in 
weight  On  January  20th  the  fluids  wers  uniwsMelodt  on  Ibe  oUier  d«|a 
they  were  restricted : 
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The  elimination  of  urea  in  this  esse  Is  axoeSBW,  but  the  urio  aeid  is 
not  far  from  the  normd* 

Nervous  symptoms  are  usually  present  There  may  be  disturbed  deep 
frooi  the  frequent  mlatorition,  palpitation,  flosking  of  the  faoe  and  other 
▼aao-motor  disturbanoes*  headache,  rsethesnees,  and  aeoralgia.  There 
may  be  incontinence  of  urine.  The  akin  b  pale  and  dry,  and  peaplnllon 
is  scanty.  The  general  health  may  not  be  disturbed.  In  most  cases,  bow* 
erer,  it  is  somewbal  aieeladt  and  Ibere  may  be  Ike  anal  siymploaia  of 
malnutrition,  and  eren  penraathmia.  If  il  afleets  yonnf  ehtldfen,  their 
growth  may  be  considerably  retarded.  The  appetite  nsuaHy  remains  quite 
good.  The  lompenltiro  is  at  limes  aUglilly  ■aboonaat  The  oonree  of 
the  diaaaee  ia  iaAsfiiille.  It  is  rmj  okreDiQ,  and  ma;  laal  for  many  years, 
death  taking  place  only  from  interoorfwat  aflsotions. 

Vrofseeia— A  few  of  the  cases  raoofer  epontanseiisly.  Those  of  ahoH 
duration  t»jv  often  cured  by  treatment     Of  the  ehranie  eaesa  la  whioh 


^  Tht  AttfttlMe  win  ] 
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the  disease  in  well  established  very  fe^ 
worse  if  there  are  luarked  disturbana 
brnin  dis^ease. 

Diagnosis* — This  is  easily  made  ft 
cessive  Ihir-^t  and  pol}airia.  From  di 
guished  by  the  lower  specific  gravity  i 
urine.  In  older  children,  chronic  nej 
he  confounded  with  it. 

Treatment. — Fluids  should  be  mo 
mistuke  to  reduce  the  f|uaDtity  of  flui 
not  the  cause  of  the  diureais.  The  d 
conBiBtlDg  largely  of  meat,  with  a  mod« 
general  treatment  should  be  directed 
The  clothing  should  be  warm,  and  a  t 
be  allowed »  Drugs  are  of  little  use; 
beneficial  are  arEenic,  belladonna,  ergi^ 
Treatment  must  be  continued  for  man' 


4 


OHAPTI 
DISEASES  OF  T. 

MALFORMATIONS  AN 

Halforhatioks  of  the  kidney  ai 
dred  and  twenty^six  consecutive  autoj 
lum  malformations  of  the  kidney  or  i 
cases.  This  does  not  represent  the  j 
occur,  for  in  about  half  that  number  of 
only  a  single  example  was  seen.  Ac 
others  seen  elsewhere,  there  are  twen 
which  I  have  notes,  classed  as  follows : 

Fusion  of  the  kidneys,  or  horseshoe  kid 

Supernumerary  ureters 

Ilydronephrosis  (aloue) ..,.,., 

Cyatic  degeneration  of  the  kidney  (alon 
HydDinephrosiB  and  cystic  kidney.. . . » 
Single  kidney 

In  all  malformations  the  left  kidney 
than  the  right,  the  proportion  being  i 
are  more  often  seen  in  males  than  in  fe 
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Fniioii  of  the  Kldnty^ — In  one  ciMt  In  ^  chQd  who  died  tyf  putiiiiMmk 
mi  tho  igt^  of  three  ]rean9,  the  kidneys  were  fmed  into  one  itT«gnhir  ofoid 
mMS,  lying  npon  the  tombar  rertobne ;  in  another  cite  Ihie  maes  lay  ii|xmi 
the  proinontoi7  of  the  aacruin ;  in  both  there  were  two  reiud  arteriee  mod 
two  ureienL  In  the  two  other  ouee  the  orgmns  were  nniled  al  their  lower  et* 
tremities,  and  in  both  of  theee  there  were  two  nreten  paeaing  in  troQl  af  tkm 
kid  ney *  I  n  om  there  waa  alao  h jdronephroaU  and  chronic  diffoaa  M|illritia. 
The  children  died  at  the  agee  of  four  and  fire  months  roa|)ectiT»lj, 

Cyitlc  Degeneration  of  the  KidnifE— In  two  of  these  throe  oaaea  tlie 
right  kiiiae)  wu3  a^ecu>d,  and  in  one  the  left  The  ages  at  which  Ibe  chil- 
dren died  were  from  ^fen  to  ten  months.  No  renal  tjrmptooii  were  pres- 
ent In  all  tho  caaoa  the  cystic  kidney  was  t«ry  small,  abonl  an  iiidi  ami 
a  half  in  length  nnd  one  inch  in  width.  The  otgiti  vis  nliraly  made  op 
of  imaUer  and  larger  cysts  containing  a  clear  fluid,  held  k^gelhwr  by  loose 
oonnecii?e  tiasne.  The  areter  waa  small  and  rarely  penrioos  throogboot 
in  one  case  there  was  hydronephrosis  of  the  oppoatle  side;  in  the  othen 
the  oppoaiti^  kidney  was  considerably  enlarged,  belsg  about  one  half  larger 
than  normal.  In  addition  to  these  small  cystic  kidneys  thsre  has  beta 
deaoribed  a  cystic  degeneration  in  which  very  large  cysts  hate  formed  eteo 
IN  uiero^  sometimes  Elting  the  abdominal  canty  of  the  child  and  seriously 
intt*rf<vring  with  di*li?i*ry. 

Single  Kidney,  the  ether  being  mdimentary  or  absentee »f  this  I  faava 
an  but  one  example,  which  was  fuunti  in  ayuttng  man  lwenty«lwo  yean 
^  age,  who  died  of  typhus  fe?er  in  Belle  vue  HospllaL  The  right  kidney 
weighed  aeren  and  a  half  canoes ;  the  bft  waa  fatiiwsBPtal  by  a  oodnlar 
mass  about  the  siae  of  an  o? ary,  showing  no  trace  of  reiml  ttsana.  Tba 
mwler  was  pervions  to  within  four  inches  of  the  Iddney;  tba  sapnrsiial 
capsule  was  normal  Macdonald  has  reported  a  case  in  which  thrni  was 
no  trace  whatever  of  the  right  kidney ;  tba  left  was  greatly  enlarged,  aod 
weighed  nine  ounces.  There  ware  two  snprareaal  eapsnles  b«t  wly  oaa 
ureter.  Schaefler  has  reported  absence  of  both  kidneys  in  a  seveo-mootba* 
loliiai  sBsnnisted  with  many  other  malf orroatiociSL 

l^fbaaipkreik->Of  the  tan  oaaes  of  whiidi  I  have  ndea,  this  existed 
as  the  principal  dulormity  in  eight  In  two  cases  it  waa  ssanrialnd  raapeo- 
lifely  with  cystic  degeneration  of  tbe  i^postta  kidney  and  horsesbos  kid* 
nsy.  In  seven  cases  only  tbe  lefl  side  was  affected ;  in  tbrse  tbaiw  was 
doiiiUe  hydronephrosis.  Serem  patients  wsiw  malss  and  ibree  faaaalsB* 
Bii  died  before  they  were  sis  months  old,  and  only  two  livad  lo  ba  two 
yaais  old.  Thia  condition  la  ttndooMedly  the  rMnlt  tif  sofne  ofasliiipticin 
to  the  outflow  of  urine  in  the  nroler,  bladder,  nrrthra,  ur  prepacai  bot  in 
only  three  of  my  cases  conM  there  be  found  an  ubatruction  snlldent  to 
aspbdn  the  datormi^.  In  two  tbefw  was  maritsd  hypertrophy  d  tbe 
bladder  In  no  case  was  a  calcaloa  fo«0d  aa  Ihe  eanse  of  tba  obstrwetioo. 
in  most  of  the  oasss  tbe  nrf4er  was  dilated  lo  a  diameter  of  bom  mm 
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foarth  to  one  half  of  an  inch^  and  in 
mistaken  for  the  amall  intestine.  U 
elongated  and  saccniated;  the  peMa! 
capacitj  of  half  an  ounce  or  more^  thei 
an  inch  in  diameter.  Less  frequently  i 
destroyed,  leaving  only  a  series  of  co 
by  a  thin  cortex  of  renal  tissue  fronj 
inch  in  thickness.  In  five  eases  thed 
the  affected  side,  and  sometimes  both  I 
the  hydronephrosis  was  unilateral.  % 
advanced  type.  In  two  cases^  typical  m 
tractcd  kidney)  were  seen,  one  of  the* 
month**    The  organs  are  shown  in  P! 

Urinary  symptoms  were  noted  in  b 
due  to  pyelo-nephritis  dependent  upon  i 
not  the  seat  of  hydronephrosis.  In  no  o 
pected  during  life.  Four  patients  died 
pneumonia,  and  one  of  ileo*colitis.  In 
tion  outside  the  urinary  tract,  this  bein 

Double  IiydroDephro.siii  is  generally 
changes  in  the  kidneys  that  the  patii 
give  rise  to  one  or  more  tumours,  wh 
Changes  in  the  uriue  nuiy  not  be  prt 
advanced.  There  may  k^  the  genera 
diffuse  nephritis^  or,  wlien  infection  of 
added  the  syiuptoriis  of  [nelitis.  In  t] 
d  it  ion  is  utireeotTnised,  the  |>atient  dyi 
itself  fatal,  but  rendered  so  by  the  con 

If  hydronephrosis  is  unilateral  th| 

•  This  was  in  every  way  a  renmrkftble  cat 
raus,  Thpro  was  double  hydronephrosis,  tho  ' 
diameter.  The  right  kidney  was  nodular  uj 
capsule.  Jui^t  h<?n**alh  fho  capsule  there  wei 
kidney  was  the  seat  of  hydro  nephrosis,  only  il 
sixth  of  an  iiieh  in  thickness.  Microscopical 
the  cjipsulo  of  the  right  kidney,  and  severa 
just  beneath  the  t-apHule,  The  rest  of  the  kl 
fibrous  tissue  in  which  were  scattered  man 
which  was  clear,  nnchvitcd»  and  of  the  embr] 
of  chronic  clifTuse  nephritis  of  the  atrophic  '' 
meduUary  t>nrtions.  The  cortex  showcii  nniol 
norma]  in  thickness.  The  small  size  of  the 
pyramids.  The  walls  of  the  bladder  were  gi 
fourth  of  an  inch  thick.    The  urethra  and  pn 
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dilAtation  of  the  pelvii  of  the  kidnej  hu  retched  a  niffieieiit  liie  to  fofm 
tQ  abdominal  tumour.  In  moat  of  the  ciiee  in  children  this  oondMoii 
hii  been  noted  between  the  thtrtt  and  the  elerenth  yeara  Thie  tmoour 
may  be  situated  in  the  lumbar  rt«gion,  or  it  ma?  fill  the  abdomen.  It  ie 
cystic,  and  may  be  confounded  with  a  dermoid  cyet  of  the  ofary.    On 


aqiiralion  a  fluid  it  withdniwn  which  may  be  ciMr,  or  of  a  bmvnUh 
colour,  and  recofosied  aa  urine  by  the  tact  thai  tt  contains  ntrntea  and 
wea.  Altar  aapiralioii  Ibe  urine  peasaJ  ftr  urMrmm  nay  be  Uoody. 
Agpintiim  alofda  only  tanpomry  reUcC,  as  the  taouHir  qiUeUy  iwflUa  If 
aa  boiaion  ii  made  and  the  kidmqr  dnifaied,  a  core  may  renilt  with  tlie 
lonaation  of  a  fistula.  This  nay  oontiniie  tndefinitely,  or  iiLtelioQ  ef 
tha  isttikms  tract  may  ooear  and  aappiiimtifv  nephritis  be  mC  op^  irUok 
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speedily  caiTios  off  tlie  patient, 
which  mny  result  m  a  permanent  ci 
which  is  usual ly  the  case  if  the  chi 
reason  aliove  stilted,  viz.,  that  a  ehil 
us u ti ! ! y  (lies  in  in f ii n ey . 

Snperauraerary  ITreters. — Thea< 
quently  on  tiie  left  side.  The  usua 
given  off,  one  from  the  upper  and  o 
each  ureter  having  a  separate  pel 
above  the  bladder,  or  entered  thh 
condition  is  of  no  praeiieal  impor 
with  other  renal  changes. 

Ualposition  of  the  Kidney. — Tb 
only  once,  in  the  case  of  fusion  of 
21  cases  collected  bv  Roberts,  the  d 
only;  the  left  Ijoing  displaced  15 
has  reported  two  cases,  both  displ 
the  organ  lay  in  the  hollow  of  the 
line,  partly  abovt-  and  partly  below 
positions  of  the  kidney  are  compat 
ment.     In  most  of  the  eases  there 

Movable  Kidney. — ^This  is  a  vei 
(Paris)  has  collected  18  cases,  of  ' 
Movable  kidney  was  reeot^nised  be! 
2  of  these  before  the  fovirth  uiontl 
pedicle,  which  may  be  congenita 
tumours,  and  to  injury.  The  most 
pain  which  juay  follow  exertion,  ai 
ureter  may  produce  hydronephrosis 


URIC-ACID 

These  consist  in  a  deposit  in  th 
acid  or  of  amorphous  or  crystal! iu< 
fected,  and  all  the  pyramids  of  ea( 
the  naked  eye  as  fine,  brownish,  fai 
there  may  be  granular  deposits  of  ^ 
ney,  and  sometimes  evidences  of  > 
including  even  the  presence  of  blf 
to  some  degree  at  least,  in  nearly 
of  life.  It  was  formerly  supposet 
ances  was  proof  that  an  infant  hat 
importance  was  therefore  attached 
be  the  ease,  as  they  are  sometime) 

The  cause  of  this  condition  is  i 
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^9 


is  enffident  water  to  difsoWe  it^  so  thjit  the  ojitmlfi  are  fiffposued  in  tht 
tubes.  Urie-acid  infarctioDs  are  lound  chieflj  in  childreii  djisg  before 
the  end  of  the  second  week»  although  it  is  not  uncommon  to  see  them  si 
late  as  the  third  or  fourth  or  even  the  sixth  month.  In  most  of  the 
caseSy  as  the  urinary  secretion  becomes  more  abundant,  the  deposits  are 
washed  out  in  the  urine  and  appear  as  brownish  red  or  pink  stains  upon 
the  napkins.  Infarctions  may  give  rise  to  a  slight  inflammation  of  the 
leaiel  tubules,  but  ?ery  rarely  to  any  serious  lesion ;  sometimes  they  re- 
main as  depo«%it8  in  the  calioes  or  the  pelris  of  the  kidney  or  in  tlie 
bladder,  forming  the  nucleus  of  a  calculus.  The  symptoms  to  which 
they  give  rise  are  mainly  scanty  urination  during  the  first  week  of  life, 
and  occasionally  anuria  for  the  first  day  or  two.  Sometimes  there  is 
evidence  of  severe  pain ;  priapism  may  be  present,  and  thete  is  the  slain 
upon  the  napkin  already  referred  to.  The  treatment  is  to  give  water 
freely  and  some  alkaline  diuretic  sudi  as  citrate  of  potash.  One  gmin 
should  be  given  every  two  hours  until  the  secretion  is  fully  i 
this  in  most  cases  will  be  within  twenty-four  houie. 


ACUTE  C0N0R8TI0N  OF  THK  KIDNEY. 

In  acute  congestion  of  the  kidney  all  its  blood*feaseli  eesilain  much 
more  blood  than  normal,  and  from  them  there  may  be  an  escape  of  eeium 
and  even  of  the  red  blood-t^^lb  by  diapedesis.  This  congestion  inay 
result  from  traumatism,  the  ingestion  of  certain  poisons,  from  any  of 
the  infectious  diseases^  or  from  cold. 

The  urine  is  usoally  scanty,  of  high  specific  gravity,  and  eontntna 
albumin  and  red  blood-cetls,  sometimes  blood  casts.  This  may  be  only  a 
temporary  condition  passing  off  in  a  few  days  without  further  aymptoiBia, 
or  it  may  exist  as  the  first  stage  of  aente  nephritis.  It  is  moat  seriona 
when  it  occurs  in  kidneys  already  the  seat  of  serious  dise«ae.  There  are 
^  —  '  mes  no  symptoms  exoept  those  of  the  nrine;  or  Ibeere  nay  be 
>%  pain  in  the  back,  and  some  general  Indlapositioii. 

The  treatment  consists  in  free  eathareis,  the  use  of  hoi  vapour 
hatha,  wd  counter-irritation  over  the  kidneya  liy  aoaaa  of  hoi  ponllieea 
or  dry  cups. 

cHBome  mmmmon  ow  the  kidnbt. 

This  results  from  interferonoe  with  the  return  drenlation  of  the 
kidney,  and  may  be  caiiaed  by  ooQgiuiiUl  mnlfomalioo  or  vnlvnlar  dte- 
ease  of  the  heart,  chronk  hroaebo-inienmoiiia  or  ehromie  phmrlsy;  aloo 
by  the  presaurv^  of  any  abdominal  tumour  upon  the  inferior  vena  oavn 
or  the  naul  veios. 

The  kidneya  are  gieneran3r  enlarged,  firmer  than  normal,  and  dark 
GoIouR^    All  the  capillary  veaaals  are  swollen  and  distndod  with  bloody 
and  Ibeir  walls  are  thiclMied.    In  addition  to  the  ayaiptona  of  the  pA- 
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speedily  carries  off  the  patient.  A  better  operation  is  nephrectomy, 
wliieh  may  result  in  a  permanent  cure  if  the  opposite  kidney  is  liealthy, 
whieh  is  usimlly  the  case  if  the  child  is  over  three  years  of  lige  for  the 
reason  above  stated,  viz.,  that  a  child  with  inalforraation  of  both  kidneys 
usually  dietf  in  infancy. 

Supernumerary  Ureters. — These  were  noted  in  four  cases,  more  fre- 
quently on  the  left  side.  The  usual  deformity  was  for  two  ureters  to  be 
given  otf,  one  from  the  upper  and  one  from  the  lower  part  of  the  kidney, 
each  ureter  having  a  separate  pelvis.  The  ureters  either  joined  just 
above  the  bladder,  or  entered  this  organ  by  separate  openings.  This 
condition  is  of  no  practical  importance,  and  was  not  found  associated 
with  otbcr  reoa!  changes. 

Malposition  of  the  Kidney* — Tliis  was  noted  in  my  series  of  autopsies 
only  once,  in  the  case  of  fusion  of  the  kidneys  already  mentioned.  Of 
21  cases  collected  by  Roberts,  tlie  disphicenient  was  always  of  one  kidney 
only;  the  left  being  displaced  15  times,  the  right  6  times.  Northrup 
has  reported  two  cases,  both  displacements  of  the  left  kidney;  in  one, 
the  organ  lay  in  the  hollow  of  the  sacrum;  in  the  other,  in  the  median 
line,  partly  above  and  partly  below  the  promontory  of  the  sacrum.  Mal- 
positions of  the  kidney  are  compatible  wHth  perfect  health  and  develop- 
nient.     In  most  of  the  cases  there  is  no  other  deformity  present. 

Movable  Kidney* — ^This  is  a  very  rare  condition  in  early  life.  Comby 
(Paris)  has  collected  18  cases,  of  which  16  w^ere  in  girls  and  Z  in  boys. 
Movable  kidney  was  recognised  before  the  tenth  year  in  8  cases,  and  in 
2  of  these  before  the  fourth  month.  It  has  been  ascribed  to  too  long  a 
pedicle,  which  may  be  congenital;  also  to  pressure  from  abdominal 
tumours,  and  to  injury.  The  most  important  symptoms  are  paroxysmal 
pain  which  may  follow  exertion,  and  a  movable  tumour.  A  twist  in  the 
ureter  may  produce  hydronephrosis. 


trRlC?-ACID  INFARCTIONS. 

These  consist  in  a  deposit  in  the  straight  tubes  of  the  kidneys  of  uric 
acid  or  of  amorphous  or  crystalline  urates;  usually  both  kidneys  are  af- 
fected, and  all  the  pyramids  of  each  kidney.  The  infarctions  appear  to 
the  naked  eye  as  fine,  brownish,  fan-shaped  striae.  Associated  with  them 
there  may  be  granular  deposits  of  uric-acid  salts  in  the  pelvis  of  the  kid- 
ney, and  sometimes  evidences  of  catarrhal  inflammation  of  the  pelvis, 
including  even  the  presence  of  blood.  This  condition  probably  occurs, 
to  some  degree  at  leasts  in  nearly  all  infants  during  the  first  ten  days 
of  life.  It  was  formerly  supposed  that  the  discovery  of  these  appear- 
ances was  proof  that  an  infant  had  breathed,  and  a  certain  medico-legal 
importance  was  therefore  attached  to  them.  This  is  now^  known  not  to 
be  the  case,  as  they  are  sometimes  found  in  still-bom  infants. 

The  cause  of  this  condition  is  the  excretion  of  uric  acid  before  there 
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tnfertion  may  be  dlilieult  or  impossible  to  determine.  Acute  dillttlt 
nephritic  i&  very  fn'i|uently  secondary  to  the  acute  infectiooi  diiwjaiy 
especially  to  scarlet  fever  and  diphtheria.  It  occajionally  fallowi 
measleit,  varicella,  empyema,  typhoid  fever,  acute  dtarrhcBal  dttaiw^ 
pncumouiii,  ineniiigitid,  influenza,  and  malaria.  It  ta  the  cbartcteritlie 
variety  of  geeondary  nephritis  oci^urring  in  sevtrt  septic  conditioroi.  HThe 
exciting  cau^  of  the  inflammation  is  in  some  oisea  the  irritation  Imm 
toximi ;  but  usually  tbeiB  ia  in  addition  the  enlmioe  of  fMilliogenio  or- 
gani^mn  carried  by  the  circulation.  Thua  in  poat*^  ^  il  nephritii^ 
of  which  the  one  under  coni^ideration  b  the  cliarr  r  form,  tlie 

cause  18  now  generally  admitted  to  be  the  toxina  of  the  primary  dtaeiM^ 
to  which  in  many  caaea  ia  added  infix'tion  by  the  »trt*ptoooeeiia.  White 
nephritis  is  more  frequent  after  severe  attacks  of  M^rlet  ftiw,  it  nay 
occur  after  those  which  are  visry  mild»  even  when  patieoU  have  boiO  kopl 
in  bod  throughout  the  diaeaae*  I  have  aeen  two  caaoa  of  acuta  aephritta 
in  infants,  the  apparent  <auae  of  which  waa  the  irritation  of  m  UgUy 
concentrated  urine.  This  waa  the  reaidt  of  the  infanta  takii^  for  a  long 
tittle  very  little  fc»od,  and  almost  no  water.  The  frequency  of  nephrilii 
la  a  aequel  of  scarlet  fever  varies  much  in  different  epidemici ;  the  avcTifa 
is  from  i»ix  to  ten  per  coat 

Leaiona, — In  stcven!  caaea  the  kidneys  are  nanally  enlarged,  aoft^  and 
OMlematous,  The  oipanle  ia  non-adherent.  The  cortex  ts  thickened^ 
either  n^ddened  or  pale;  frequently  it  is  mottled  with  red«  owing  to  tlie 
presence  of  small  hai^morrhagca.  Tliere  may  be  eung^alaon  of  the  eoliiw 
organ ;  or  the  pyramids  may  eoem  unusually  red  by  eontrast  with  the 
pale  and  thickened  cortex* 

All  the  structures  of  the  kidney — glomeruli*  tttbulmr  epitliriiiun,  and 
interstitial  tiaaue — are  involved  in  the  inflammatofy  pfooeaa,  Tlie  eeUa 
covering  the  glomerular  tufta  of  oapillariea  are  ewoUen  and  proliferated. 
They  have  freqnently  undergone  fatty  degeneration  and  eeparated.  Tile 
epithelial  cells  lining  Bowman's  caperule  may  undeigo  Ibe  Hinie  eliai^pBa» 
but  usually  to  a  le^'r  degree.  The  space  between  the  capanle  and  tiw 
tuft  may  (H)nta)n  exfoliate<l  epithelium  in  oooaiderabfe  quantity^  alee 
orlMetritus,  aUmminons  (granular)  exudate,  leoeocytea.  and  red  bbod- 
eell«.  The  tubular  epithelium  undiefgoea  alfanBdnone  and  fatty  dcfiB* 
eration  and  may  deM|uamate.  Thua  tbe  tulHilae  nay  conuin  epttbaUel 
tngmenta^  serum»  red  blixid-cella  and  lencocytea,  and  some  lora  of  eute. 
The  interstitial  connective  tissue  is  tnfllliated  with  aetvns  or  Ihrl* 
none  exudate  and  in  places  with  small  round  eelb.  In  caaea  of  bugir 
du  rat  ion  a  general  tnereaae  of  the  connective  itasne  may  take  placw, 
which  ia  p^manent 

When  Ibe  glomerular  diangea  ate  eqieeially  marked,  aa  in  acute 
aephritis  following  scarlet  fever*  the  pnicase  ia  often  epoken  ot  m 
glam§ntIo'nfpkriiU.    If  the  defeneration  of  the  tobular  epith^na  ie 
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mary  disease,  the  amonDt  of  urine  passed  is  usually  scanty  aBd  of  higlJ 
specific  gravity.    Albumin  and  casts  are  generally  present^  but  are  not^ 
constant.     The  treatment  should  be  directed  toward  the  primary  con- 
dition, and,  in  addition,  an  effort  should  be  made  to  increase  the  urine 
by  alkaline  diuretics,  caffein,  digitalis,  and  the  sweet  spirits  of  nitre. 

ACUTE  DEGENERATION  OP  THE  KIDNEYS. 

In  the  succeeding  pages  devoted  to  the  kidney  I  have  followed  in 
the  main  Ptudd^n^jela^sification.  I 

In  acute  degeneration  of  the  kidney  the  principal  or  only  change  is 
in  the  epithelium  ol  the  tubules.  It  Is  exceedingly  common  both  in  in- 
fancy and  in  childhood,  being  found  to  a  greater  or  less  degree  in  all 
autopsies  upon  patients  dying  of  acute  infectious  diseases,  but  it  is  most 
marked  in  cases  o£  scarlet  fever,  diphtheria,  and  acute  pleuro-pneumo- 
nia.  It  may  be  found  in  any  disease  characterized  by  prolonged  high 
temperature;  and  it  is  the  explanation  of  the  cases  of  so-called  febrile 
albuminuria.  The  cause  is  in  all  probability  direct  irritation  of  the 
epithelium  of  the  tubules  by  the  toxins  eliminated  by  the  kidneys.  It 
may  also  be  induced  by  irritating  drugs,  such  as  cantharides  or  turpen- 
tine. By  some  writers  these  cases  have  been  classed  as  examples  of 
acute  nephritis;  hence  the  great  discrepancy  which  exists  in  statement 
made  as  to  the  frequency  of  nephritis  in  the  different  infectious  diseaaes,^ 

The  kidneys  are  usually  slightly  enlarged,  softer,  and  paler  than 
normah  On  section  the  cortex  may  be  somewhat  thickened,  and  the 
straight  tubules  marked  by  yellowish-gray  lines.  It  is  the  appearance 
commonly  spoken  of  as  cloudy  swelling.  The  kidneys  are  seldom  much 
congested.  The  microscope  shows  a  granular  degeneration  and  death  of 
the  epithelium  of  the  tubules,  and  when  severe  this  may  be  accompanied 
by  congestion  and  the  exudation  of  serum. 

Acute  degeneration  of  the  kidneys  gives  rise  to  no  symptoms  in  addi- 
tion to  those  of  the  original  disease,  except  the  appearance  of  a  moderate 
amount  of  albumin  in  the  urine,  with  a  few  hyaline,  epithelial,  or  gran- 
ular casts.  It  can  not  be  said  that  such  a  condition  adds  much  to  the 
danger  from  the  original  disease.  In  cases  that  recover,  the  condition  of 
the  kidney  entirely  clears  up.  The  development  of  the  symptoms  of 
degeneration  of  the  kidneys  in  infectious  diseases  calls  for  no  special 
treatment  beyond  a  continuance  of  the  fluid  diet. 

ACUTE  DTPFtJSE  NEPHRITIS. 

Synonyms :  Acute  intefstitial  nephritis,  acute  exudative  nephritis, 
glomerulo-nephritis,  Bcale  Bright*8  disease. 

Etiology* — This  variety  of  nephritis  occurs  apparently  as  a  primary 
disease  both  in  infants  and  in  older  children.  Most  such  cases  are  un- 
doubtedly of  infectious  origin,  although  the  point  of  entrance  of  the 


ACUTB  DIFFUSE  KKPHEIim 


ees 


Cftscfl.  Albumin  was  fr^qm^ntlv  aWtit  i*urly  in  the  attack^  bat  wm  ta- 
fariably  present  at  a  late  period,  although  rarely  in  large  amount.  Cada 
were  found  in  all  cases  that  were  careInU;  examined  micix>iCopicaU|* 
They  were  not  usually  numerous,  and  were  diiefly  of  the  fayaUne,  griM* 
laf»  and  epithelial  vahetiejt.  No  blood  caaU  were  eeeii.  Thm%  were 
msually  many  pus  cells  and  renal  epitbdial  oeUfp  tog&OuK  with  rvd 
blood-eel U  in  moderate  ntaoiberv. 

Of  the  tweuty-four  caaeti  sixteen  died  and  eight  reoorered*  Of  mj 
own  ton  casea^  nine  were  fatal,  the  diagnosis  beiQg  conSrmed  by  autopsy 
in  every  case  but  two.  Whether  these  figures  represent  ibe  actual  raoiv 
tality  of  the  diiiease  it  ia  difficult  to  say.  No  doubt  tlitre  are  many  miM 
oases  whiirh  are  unrecognised.  The  seTere  ones,  howeTer,  are  qnite  nni* 
foimly  fntal^  chiefly  on  account  of  the  tender  age  of  the  patients, 

8.  Primarjf  farm  in  aider  ckQdren. — ^This  also  is  a  rare  form  of  leiul 
diaease*  Am  compared  with  the  same  condition  in  infants^  the  onset  ia 
vaually  less  abrupt,  the  febrile  symptoms  are  less  marked,  and  the  ter- 
mination is  less  frequently  fatal.  Propsy  is  rarely  marked*  and  often 
there  it*  none  at  all  The  nrine  is  only»Tight1y  dimipjahed  in  quantity; 
the  amount  of  albumin  is  small;  casts  are  not  nnmeronSi  and  iisaall|y 
hyaline,  epithelial,  or  granular;  very  rarely  is  there  much  blood  prsseni* 
Tnemia  is  infrequent^  end  the  propioais  ia  better  than  in  infancgf- 

The  intenttitial  typo  may  begin  abruptly  with  febrile  sna|itoBM> 
dmptty.  he^idache,  lumbar  pains^  scanty  urine,  anil  often  with  fomitiog; 
or  it  may  eome  on  somewhat  insidiously  with  few  oonstitntiooal  synip- 
loms,  but  with  dropy  and  changes  in  the  urine. 

3.  8€€ondanf  form. — The  secondary  nephritis  of  acute  infeetioQs  dia- 
usually  occurs  at  the  height  of  the  fshrtb  ptoeess,  and  its  severity 
orally  proportionate  to  the  intenaity  of  the  InfMioci.  The  geoenl 
symptoms  of  nephritia  are  often  not  marked,  and  dmpsy  is  imte;  an 
that  unlests  the  urine  is  examined  the  condition  may  be  ofenooked.  The 
urinary  changes  are  eetentially  the  same  ae  thoee  alfiidy  BMntkMMd  in 
the  primary  cases.  Suppression  of  nrine  and  the  defelopmenl  of  the 
■ymptoniH  of  acute  nramia  ate  infrefneot  While  nephritis  adds  eon- 
■iderably  to  the  danger  fmn  the  primary  iisiMi,  it  is  sridon  ilMtf  the 
cause  of  death,  although  this  ia  nimetiBieB  the  eese  in  scarlet  fefir  or 
diphtheria. 

The  characteristic  type  of  nephritia  which  foDows  aparkt  feyer  nMist 
beqnently  develops  during  the  third  or  fourth  week  of  the  diaeeie.  The 
oiMet  may  be  gradual,  dropsy  beiBg  ftnt  noticed*  Or  it  may  bsgin 
abruptly  without  dropsy,  but  with  headache,  fomittng^  scanty  urine,  fever^ 
and  errrn  ogu^^^  The  temperatvre  goMrally  raiigei  from  100*  te 
iOI.&-  »%httlnfe9aeveie  atiaeka  it  may  be  I<M*  or  IM*  V.  WhOe 
dropsy  ia  usually  present,  it  may  be  slight  or  absent  in  setete  and  even  in 
fatal  CMSS*   Itisfiprtseeainthefac«vneztintheliil,Up»end 
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extreme,  as  in  severe  cases  of  diphtheria  dying  shortly  after  the  onset, 
the  oephritis  may  be  described  as  the  parenchymaiows  or  degenerative 
type.  In  the  hwmorrhagic  form  there  are  hgeiiiorrhages  into  the  tubules, 
glomeruh,  or  interstitial  tissue.  In  infants  and  young  children  the 
exudative  type  of  acute  diffuse  nephritis  is  especially  frequent.  In 
thie  there  is  an  exudative  inflammation  with  large  accumulations  of 
leneocytes,  serum,  and  red  blood-cells  in  the  glomeruli  and  tubules,  the 
parenchyma  and  interstitial  tissue  sometimes  being  markedly  and  some* 
times  but  slightly  changed.  Should  the  interstitial  tissue  suffer  early  an* 
severely,  the  nephritis  becomes  of  the  productive  or  inierstiital  typo 
This  form  is  most  frequently  seen  with  severe,  protracted  cases  of  scarlet 
fever  and  diphtheria,*  especially  in  older  children.  It  sometimes  occurs 
as  an  apparently  independent  process. 

Symptoms. — 1.  Primary  form  in  infants. — These  cases  are  not  com- 
mon, and  the  symptoms  are  so  obscure  that  they  are  usually  overlooked. 
In  1887  t  I  published  five  eases  of  my  own,  and  collected  from  literature 
fourteen  other  examples  of  nephritis,  apparently  primary,  in  children 
under  two  years  of  age.  Since  that  time  five  additional  cases  have  come 
under  my  observation.  The  inflammation  in  most  of  them  was  of  the 
exudative  type. 

In  the  exudative  t}"pe  the  onset  in  nearly  every  instance  was  abrupt, 
usually  with  high  fever  and  vomiting,  the  temperature  being  in  several 
cases  over  lO^'*  F.  Dtopsy  was  v^ry^^-'^ceptional,  being  noted  in  but  six 
cases ;  in  most  of  these  it  was  shght,  anoseen  only  toward  the  close  of 
the  disease.  Fever  was  present  in  all  cases.  In  those  observed  by  my- 
self it  was  high  and  irregular  in  type,  ranging  from  101**  to  105^  F.  The 
duration  of  the  disease  was  from  eight  days  to  four  weeks,  the  average 
being  about  two  and  a  half  weeks.  Vomiting  and  diarrhoea  were  noted 
in  half  the  cases,  but  were  rarely  prominent,  and  marked  either  the  onset 
of  the  attack,  or  were  traceable  to  indigestion  accompanying  the  fever; 
very  rarely  did  they  exist  as  symptoms  of  uraemia.  Anaemia  was  a 
prominent  symptom  in  nearly  every  case,  and  it  was  this  which  enabled 
me  in  several  instances  to  make  a  correct  diagnosis.  Nervous  symp- 
toms were  usually  prominent.  In  several  patients  there  was  dyspnoea 
without  pulmonary  disease,  partly  due,  no  doubt,  to  the  anaemia.  In 
nearly  all  cases  there  was  marked  restlessness  or  muscular  twitchings, 
and  in  three  there  were  convulsions,  Dulness  and  apathy  were  present 
in  the  majority  of  the  fatal  cases,  but  deep  coma  was  never  seen.  Sev- 
eral patients  presented  the  typical  symptoms  of  the  t^^ihoid  condition. 
The  urine  was  rarely  scanty  until  near  the  close  of  the  disease,  and 
sometimes  not  even  then.     Suppression  of  urine  occurred  in  but  a  few 

*  CouficilmaD,  Mallory,  and  Pearee,  Diphtberin  r  A  Study  of  the  Bacteriology  and 
Pathology  of  Two  Hundred  &nd  Twenty  Fatal  Cases,  1001. 
t  Arckives  ol  Ft&difttrica,  vol.  iv,  pp.  1, 103  j  and  ix,  p*  208, 
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muL  The  existeuco  of  severe  nciroug  Bymptom*,  toch  aa  sttipor,  intenae 
heftdtche,  dimues^  of  vision,  and  perfiistent  voiniliiigf  add  much  to  the 
gravity  of  the  case^  as  does  also  the  presence  of  any  senoua  compUcaUoo. 
In  general  it  may  be  said  that  if  there  is  no  supi "  "  of  nrine,  or  if 
there  are  no  symptoms  of  umunia  and  no  eon  ,  ua,  ri^coTei;  ii 

atmoat  certain  if  the  child  is  over  thnn*  yeara  old ;  in  younger  children 
the  outlook  is  less  favourable.  The  general  opinion  prevail*  thai  acuta 
diffuse  nephritis  in  ehildhom],  whether  it  i^^  primary  or  occurs  a^  a  eoA* 
plication  of  scarlet  fever,  is  ran*ly  followed  by  the  chronic  form  of  tlia 
disease;  and  such  was  the  view  I  formerly  held.  Larger  experience, 
however,  has  convinced  me  that  this  sequel  is  not  veiy  itncommon.  Tba 
interval  of  apparent  health  may  sometiuies  cover  a  period  of  several 
jeara»  and  the  later  nephritis  may  be  attributed  to  other  eauaeii ;  but  all 
oaaea  of  tcarmi"^!  p^phritift  should  lie  carefully  watchful  for  a  long  linie, 
end  after  a  severe  attack  a  guarded  prognosis  should  always  be  given  aa 
regards  the  ultimate  rtntult,* 

Treatment,^ Pn^phylasiis  is  important,  and  relates  principally  la  thi 
aeeondaiy  form  which  occurs  in  the  course  of  infediona  diaiaaei»  eap^ 
etolly  post-soirlatinal  nephritis;  but  the  meaatuw  bera  cnttlined  ap|ily 
equally  to  nil  varieties.  The  inflammation  of  the  kidney  being  in  moat 
of  these  casea  the  result  of  direct  irritation  by  the  torina  whidi  are  eUm- 
inated  by  tbem^  it  follows  that  eliminatiim  through  the  skin  and  inlea- 
tinea  should  lie  inereaAeil,  and  that  the  urine  should  be  renden»d  as  Utile 
irritating  as  possible  by  larj^cly  increasing  its  quantity.  The  &r*l  tndi* 
cation  is  met  by  frequent  sponging,  warm  baths,  and  keeping  tlie  howdla 
freely  opened  by  sgljne  cathartics,  su^dent  being  given  to  produce  one  or 
two  loose  movements  daily^  To  meet  the  second  indication^  the  patjrol 
abonid  be  kept  u|)on  a  fluid  diet,  preferably  milk,  at  least  for  the  tj^ea 
wiaka  of  the  disease,  and,  if  jKMitiilili*,  for  a  fii|l_miinth.  At  the  same 
lime  he  should  drink  verj*  frtn^ly  of  alkaline  mineral  watefm«  or  iif  plain 
water  to  which  a  small  d<j«K»  (two  or  three  gmins)  of  scune  alkaline  din* 
letic  like  the  citratiy  of  m  lias  been  added.    If  milk  ia  not  weU 

Imme,  kumy^H,  whey,  bi  k,  or  junket  may  bt  need,  or  thin  gmala 

miied  with  milk.  Wlien  the  first  trace  of  albumin  apfMati  in  the  nrina 
lUa  plan  of  treatment  should  invariably  be  followed.  In  addition  to 
fbeaa  meaaurea,  after  an  attack  of  scarlel  ferer  the  patient  alioiild  bo 
kept  in  bed  for  at  lea^  a  week  after  the  lempemlmw  baa  baooma  nonnaL 

•^Tbefotkywiaf  oeMiiMybseiUd  w  Miilliislntlai  of  IMs  point  t  AgtHsltWi^ 

•f  aowo  fmtm  liad  wtmtWi  fivtr,  followtd  by  MpliHlls;  tbe  ieop^  Ittvtaf  ImM,  H 

WW  ivpoftfd,  for  tkrve  montks,    $b«  was  taUiivwl  to  lttf«  lowwid  |HH»fltty,  tod 

la  apparvil  lioaltli  aalil  slie  was  «lilsoa«  wtai,  la  a  aofifiaml  laaiilt  oi  a 

,  ike  detobpod  dropsf  and  all  tka  syaiptema  of  wnia  ns^kfilia    F^nsa 

,  ahbooi^  aba  lived  lor  tbrit  |«efa»  md  waa  oUan  lor  mm/Hka  m  a  tlma 

'  in  tba  bail  of  baaltbt  bar  artaa  waa  aevir  liaa  fh>m  qla  and  aMwiB>  «i 

F  died  la  I 


666 


DISEASES  OP  THE  URO-GENITAL  SYSTEM. 


> 


The  mild  cages  of  acute  nephritis  tend  to  spoBtaneona  recovery  under 
the  hygienic  and  dietetic  treatment  mentioned — i.  e.,  rest  in  bed,  fluid 
diet,  the  drinking  of  large  quantities  of  water,  and  attention  to  the 
action  of  the  skin  and  bowels.  These  measures  should  bo  continued  so 
long  as  the  urine  contains  any  considerable  amount  of  albumin,  or  eo 
long  as  the  patient's  general  condition  will  permit.  Should  he  become 
very  anaemic,  or  lose  much  in  weight,  it  may  be  necessary  to  enlarge  the 
diet  by  the  addition  of  solid  food.  This  should  at  firgi  be  of  the  ,ca«-= 
hohydrates  only,  usually  in  the  form  of  some  farinaceous  food.  An  in- 
crease in  the  diet  and  exercise  should  be  made  very  gradually,  and  the 
effect  upon  the  urine  carefully  watched. 

The  seYfiiejcases,  with  scanty  urine,  fever,  and  marked  dropsy,  require 
more  active  treatment.  Free  diaphoresis  should  be  maintained  by  the 
hot  pacJc  or  vapour  bath  (page  56),  Active  counter-irritation  should 
be  maintained  over  the  kidneys  by  dry  cups  followeSHSy  poultices,  or 
the  mustard  paste.  Two  or  three  loose  movements  'from  the  bowels 
should  be  secured  by  the  administration  of  calomel,  or,  better,  by  Ro- 
chelle,  or  Epsom  salts.  Harm  is  sometimes  done  by  carrying  this  deple- 
tion too  far,  and  its  effect  upon  the  patient's  general  condition  must 
be  closely  watched.  If  suppression  of  urine  occurs  with  the  development 
of  iinemic  symptoms — delirium,  high  temperature,  flushed  face,  vomit- 
ing,  and  a  pulse  of  high  tension^ — nitrggljcerin  is  indicated ;  a  child  of 
'five  years  may  take  gr.  ^  every  hour  for  five  or  six  doses,  or  until  an 
effect  is  produced. 

In  addition  to  these  measures  rectal  injections  of  a  normal  salt  solu- 
tion should  be  given  high  in  the  colon,  at  a  temperature  of  from  1Q4* 
to  108"  F,  At  least  a  pint  should  be  given  several  times  a  day,  to  be 
continued  until  a  free  flow  of  urine  is  established.  This  is  one  of  the 
most  valuable  means  we  possess  of  increasing  elimination  by  the  kidneys 
and  skin. 

The  nervous  symptoms  of  ursemia  are  best  relieved  by  chlofftl  or 
chloralamid,  which  should  be  given  per  rectum.  When  such  eymptoma 
are  marked,  from  six  to  ten  grains  are  required  for  a  child  of  five  years,  to 
be  repeated  in  two  hours  if  no  improvement  is  seen.  ITraemie  convulsions 
may  sometimes  be  averted  by  the  use  of  morphine  hypodermically.  In 
extreme  conditions  not  relieved  by  the  measures  mentioned,  veaaaeci^ion 
should  by  &11  means  be  practised ;  from  three  to  six  ounces  of  blood  may 
be  drawn  from  a  child  of  five  years,  according  to  his  general  condition 
and  the  urgency  of  the  symptoms.  The  depressing  effect  may  largely  be 
overcome  by  immediately  following  this  with  an  intravenous  injection 
of  a  normal  salt  solution.  Tgice  as  much  as  the  fluid  drawn  should  be 
introduced.  This  will  almost  invariably  give  at  least  temporary  relief, 
which  may  afford  time  for  the  operation  of  other  measures  such  as  ca- 
tharsis and  diaphoresis.    Pulmonary  oedema  is  no_  contra-indication  to 


CHRONIC  NfiPHRrna 


MT 


bleeding;  the  be«t  of  all  guides  as  to  its  Uie  is  a  pube  of  ferjr  high 
tension. 

One  should  always  be  on  the  lookout  for  complicaUocia»  etpedaUy 
dro|)sy  of  the  R*rous  c*avitk^s,  perivanlitiis  or  endocardiiii^  and  criema  of 
the  lungs.  Cunvnlei^cenee  U  nearl)  alwoy^i  i$low.  and  a  patient  who  hii 
sufTerrjd  from  nepliritis  needs  careful  attention  for  a  long  time.  AnvmiA 
is  always  present,  and  iron  is  reqiiia'd.  The  diet  must  consist  largely  of 
fluids  for  several  months.  If  the  dUease  tendn  to  [lasa  into  a  ^ubecuto 
fornix  tlie  child  ehouldf  if  possibh*.  Im*  M*nt  to  a  warm  climate,  and  kepi 
there  during  tlie  suceeeding  wint«*r,  and  every  means  taken  to  inpioffe 
the  general  nutrition.  Flannels  ithnuld  be  worn  next  to  the  ifciii»  tad 
special  priH>autTons  taken  against  any  expoauie  which  mlgM  CMie  an  ex* 
acerbatioD  of  the  disease. 

CIIBOKIC  KEPnBITia 

Chronic  inflammation  of  the  kidney  is  an  infrequent  condition  ta 
childhcKKl  In  infancy  it  is  almost  unknown,  eieept  in  coimeclion  with 
oongt^nital  hydronephrosis  or  other  malformations  of  the  kidiiaT.  Two 
pathological  varieties  are  met  with:  (J)  Chronic  diffnae  Bopkritia  of 
the  panmchymatons  or  degenerative  type.  (2)  Chronic  difhiM  nephri- 
til  of  the  interstitial  or  productive  ty|ie.  As  the  disease  progreiiea  the 
former  may  aasume  the  characteristics  of  the  latter  variety. 

Etiology. — Chronic  nephrititj  is  most  fretiuently  seen  as  a  sequel  of 
the  acute  nephritis  of  scarlet  fever.  It  aUo  occurs  with  the  prolonged 
snppurBtion  of  chronic  bone  or  joint  disease,  where  it  may  be  chronic 
from  the  bi^ginning.  The  only  other  important  canaea  in  early  Ufe  are 
hereditary  syphilis,  alcoholism,  chronic  tubeiculosis^  and  vmlvular  die* 
ease  of  the  heart.  Nearly  all  the  cases  occur  in  diildren  over  five  |mii 
of  age. 

Liaioiia. — The  leaions  of  chronic  nephritis  in  ddldbood  do  not  differ 
eaaentially  from  those  seen  in  later  life.  In  the  Tronic  paivM^ymatoiis 
type  the  kidneys  are  naually  enlarged,  the  aurtaca  ia  amoolk  or  aUghlty 
aodiUar.  and  the  thickened  cortei  yellowish  white  on  section.  These  aiw 
oflett  called ''  large  white  kidBeji*"*  On  the  other  t&and,  the  kidnejra  inay 
be  naarly  normal  in  appeAtmiwe*  or  amaller  and  witli  a  thinner  cortex 
than  ia  nanaL  In  the  scHcalled  **  Urge  red  kidneys  ^  the  cortejc  ia  nd  or 
mottled  red  and  yellow,  owing  to  iMwitowfaages  inio  the  tubnlef  or  inter* 
stitial  tisane.  The  microaeope  eho«ra  that  the  renal  epitlH^lium  b 
swollen,  granular,  fatty,  and  degenerated.  The  tubes  eontaiji  bocoeyte^ 
iwd  ealls,  oast  matter,  and  the  detritus  of  broken-down  epithelial  eaOa. 
In  some  pbces  they  are  dilatinl,  in  othen  atrophied.  In  the  gloneiidl 
tberp  is  a  growth  of  capsnle  ceUst  compToasioo  and  aUopfay  of  the  tiift% 
with  the  formation  of  new  conneetiTe  tiasae.  When  there  ia  waiy  de- 
generation, the  kidneys  are  usually  conaiderahly  enlargfd,  and  of  a  gtte- 
gray  coloor.    Amyloid  dageneflalioii  ii  eeett  e^eeially  in  the 
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sraall  arteries  of  the  kidney  and  the  c 
iodine  tbe  mahogany-brown  react ioij 
the  kidney  are  nearly  alway^s  assoda^i 
and  8pleen,  and  sometimes  also  in  thi 

In  the  chronic  diffuse  nephritia 
kidney)  the  organs  are  smaller  than  1 
adfiert'nt  capsule.  The  cortex  is  thin 
In  addition  to  the  lesions  found  in 
extensive  production  of  new  connect! 
tributed  throughout  the  kidneys.  Th( 
to  form  cysts  of  considerable  size,  wl 
disappeared.  The  glomeruli  may  b< 
or  if  chronic  congeiition  has  precedes 
large  and  the  capillaries  dilated. 

Symptoms. — 1.  Chronic  nephritis  \ 
form  of  the  disease  may  l>e  chronic  I 
attack  from  which  the  patient  is  oft^ 
pletely.  The  symptoms  sometimes  in 
at  others  there  is  an  inteiTal  of  appal 
months  or  even  years.  Very  rarely 
acute  attack  can  be  obtained,  and  the 
insidiously.  Such  cases  occur  chiefly 
features  do  not  differ  essentially  iron 

As  a  rule  dropsy  is  present,  althfl 
fluctuates  considerably  from  time  tl 
oedema  of  the  cellular  tissue,  btit  effi 
and  even  the  pericardium.  As  the  ca 
marked  symptom.  There  are  various 
appetite,  occasional  vomiting,  and  ati 
time  nervous  symptoms  may  be  quil 
sleeplessness,  neuralgia,  fatigue  upon  i 
tacks  of  epistaxis  are  not  infrequent. 

For  the  greater  part  of  the  time  th< 
They  vary  much  in  amount  at  differei 
to  the  rapidity  of  its  progress.  Dur 
albumin  and  casts  are  very  abundant^ 
of  albumin  may  be  small  and  the  o 
granular,  epitheliab  and  fatty.  The  c 
duccd  during  the  periods  of  exacerbati 
nearly  normal.    The  specific  gravity  u 

If  waxy  degeneration  is  present,  t 
the  renal  symptoms,  others  dependeni 
gans.  The  spleen  and  liver  are  enh 
diarrhoea,  and  there  is  usually  present 
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The  dttration  of  this  form  of  chronic  nephritiB  dependi  much  Qpoa 
the  surroundings  of  the  patient  and  the  treatment.  It  in  rarely  ihorier 
than  two  years,  and  it  may  last  for  many  years.  The  progreta  ia  alwayi 
in^^lar,  and  marked  by  periodn  of  exacerbation  and  reiitb»io&.  Tbi 
^•titnU  die  from  aeuW  unemia,  or  from  complicating  pntltlDailba  |il0tt- 
ri*y,  poricanJitis,  i»ndoc«rditis,  or  from  pulmonary  a*dema. 

2,  Chronic  nephritis  of  the  interstitial  typ^. — This  is  a  fgnr  nif^_ 
disease  in  early  life,  being  much  le»fl  frequent  even  than  the  prfHt*ding 
?ariety  of  nephritic.  In  some  cases  there  is  a  history  of  h(*rcdit«ry 
syphilis;  in  other**  of  chronic  aleoboltam*  The  ««rly  itymptoms  am  few, 
and  the  disease  usually  developi  in«fdiottaly.  The  urine  it  pak,  nsmm 
sive  in  amount,  and  of  low  i»p  '  tvjty — 1  *001  to  1  *W%,  AlbamiA 
IB  often  absent^  and,  when  fou«  quantity  is  small    Dropay  like- 

wise is  rare,  and  never  marked.  Nervous  symptoms  are  often  prominent, 
such  aa  headarhe,  attacks  of  spasmodic  dyspncna  rcaembliiif  msUimat 
neuralgias^  and  ilit^turliances  of  vision.  High  arterial  tension  and  hyper- 
trophy of  the  li'ft  ventricle  are  rc^lar  aymptoma;  and  even  atbemnui* 
tons  degenemlion  of  the  artcriea  may  be  present.  Diekiaioii  reports  an 
instance  of  thiif  in  a  patient  only  six  ye«n  of  ag*.  Lai*  fai  like  diseaae, 
hsBmorrhageM  may  r>ccur,  and  these  may  be  the  caoaa  of  death.  Pilatoff 
hai  reported  a  cerebral  hiemorrhage  in  a  child  of  elei^en.  Acute  unemU 
ia,  however,  the  uiiual  termination  of  this  form  of  nephritiji.  The  couna 
ia  slow,  and  the  disease  may  be  overlooked  until  the  inal  imemk  aymp- 
torn*  iKTur. 

Pregnosii, — The  prognosis  of  chronic  nephritis  as  to  complete  re^ 
covniy  ia  always  unfavonraUe ;  and  although  oiaea  are  aeen  in  which 
i7fli|iioiBa  are  absent  for  aeveral  years,  they  almoat  invariably  retnm. 
Cases  have  been  reported  of  recovery  from  wajty  df^generation  of  the 
Udaqr  after  removal  of  the  bona  diaaaaa  wpon  whUi  tha  cooditicMi 
depeodad.  An  extended  period  of  okaervaUoii  ia  naoaasaty  bafora  tlia  pa* 
tient  can  be  pninounced  cured.  Aa  to  tlie  duration  of  the  diacase,  no 
asad  prognoaia  can  bo  given^  because,  feon  tha  sfDiptoiiia»  it  is  dilfkmlt 
or  impoaailifaito  detanmnie  eiaictly  the  aarteot  of  the  ^Jaeaai  in  the  kidney 
and  the  rapidity  of  its  progreaa.  The  continued  paOMge  nf  a  large 
amount  of  urine  of  low  spectflc  gravity  is  invariahty  to  be  interpreted  aa 
evideoa*  of  ftbrotd  diaagca  in  tha  MalpigUan  tnfta,  and  is  a  had  ^mp- 
tom*  A  large  amount  of  dropsy*  the  coeiistrn<ie  of  valvolar  dls<ia>e  of 
the  heart,  and  marked  n?nal  inaufBeiency,  aa  shown  by  the  quaalitaliva 
examination  of  the  urine,  are  all  very  unfavourable  symptom. 

Diagnofia.^ — Chronic  nephritiii,  tike  the  acute  forms,  is  likely  to  be 
overlooked  becsnae  of  the  failure  to  examine  the  nrioe  in  ehtJdiwii. 
Begular  and  freqoant  ^antinatioMi  shoold  be  made  in  all  eaaea  of  eesr 
nili|iionji>  of  persiffent  or  frequasi  headaehaa,  aeveiw  aowmlat  hypar* 
^Gop&y^of  the  heart,  high  arterial  temoa  and  of  geiiaiml  fliatnutrttion. 
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as  well  as  when  the  more  obvious  > 
dropsy  and  scanty  urine,  are  presen 
make  the  diagnosis  of  functional  all 
only  oecasionally  and  in  small  quai 
careful  ohserration  and  the  closest 
excluding  organic  renal  disease. 

Treatment.^ — Children  with  chroB 
same  general  phm  as  adults.  The  f 
much  as  possible  the  progress  of  the 
as  they  arise.  It  is  of  the  greatest 
from  conditions  in  which  exacerbat 
possible,  he  should  be  sent  to  a  wa 
exposure  to  cold  avoided ;  an  out*do 
require  general  tonic  treatnieni  wit 
cise,  never  carried  to  the  point  of  fa 
recumbent  position^  a  fluid  diet,  col 
this  can  be  borne,  and  the  administri 
ture  of  the  chloride.  Excessive  drop 
tics,  and  heart  stimulants.  If  uricm 
eion  and  stupor,  headache*  and  ^^oja] 
sorted  to,  or  nitroglycerin  used,  Moi 
if  the  pupils  are  dilated  and  nervou 

TUBERCULOSIS  Oi 

In  general  tuberculosis,  miliary  1 
upon  the  surface  of  the  kidney  and  b 
no  symptoms  and  are  of  no  clinical 
deposits  are  extremely  rare  in  early  li 
who  are  the  subjects  of  general  tub 
tuberculosis  of  other  parts  of  the  geni 
as  the  prinuiry,  or  even  the  only,  tulien 
(Philadelphia)  observed  one  case  of 
infant  seven  months  old,  and  collectec 
teen  years.  A  number  of  these,  howe 
more  often  attacked  than  girls,  Onl 
age;  13  were  between  one  and  five  ye 
years  old. 

A  study  of  these  cases  shows  tha^ 
Bionally  but  that  it  is  rare ;  and  that  ne 
type^ — ^i*  c,  primary  in  the  kidney, 
generally  takes  place  through  the  ejrg 

*  S.  M.  Hani  ill,  PninBry  Tubefculosis  ( 
Pepper  Laboratory  for  Climcal  Medicine,  PI 
}f  ftg&zine,  1896t  v,  No.  2, 
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Aldibert^ft  figaree  ibow  that  in  children  the  bladder  usually  escapet  cf«B 
wheo  tlie  kidneya  are  tuberculous,  for  of  13  case^  of  reoal  tnlmeiilaifi 
the  bladder  wub  iuvolved  id  but  2.  The  disease  when  primary  begins  in 
the  earieXi  but  soon  eiteuds  to  the  mucous  mtmbrane  of  the  pelf  is  and 
the  caliees  of  the  kidney,  and  also  to  the  pyramids.  As  a  rule,  but  OM 
kidney  is  affected.  The  process  may  be  confined  to  the  pyramids,  wbefn 
are  found  cheesy  nodules  which  may  be  single  or  multiple.  These  ulti- 
mately break  down  and  form  abscesses,  Tlie  process  may  result  in  al- 
most eomph'tc  destruction  of  the  pyramids,  and  evrti  of  portions  of  the 
cortei,  so  that  the  kidney  may  connifit  of  a  mere  shell  of  ii:nal  lisaiMi, 
Suppuration  in  the  neighbourhood  of  the  kidney  ( perinephritic  mhM3iaa) 
often  coeziata. 

The  sj^Dptema  are  quite  indefinite.  There  may  be  loealiaed  pain  and 
tenderness  in  the  region  of  the  kidDey«  and  a  tumour  if  there  is  perine- 
phritis. The  symptoms  of  irritabilit}'  of  the  hliidder  may  lir  almost  ai 
severe  as  in  CAse«  of  calculus.  Pus  u«(ually  apjM^ani  in  the  unne  as  a  ooo- 
•lant  symptom,  and  blood  is  often  present  But  the  only  thing  that  ia 
diagnostic  i»  the  di^^covery  of  f    >       *    Imcilli  in  the  nrine. 

Tha  treatment  of  renal  tul*  ^  ii»  purely  snrgicaL    Of  the  17 

eases  collected  by  llamill  in  whieh  ofM^ration  was  done  for  this  oooditton, 
tbefe  were  U  nx^verii's  and  6  deaths,  2  of  tha  deaths,  bowvfer,  not 
baing  tmcvAble  to  the  openitioD  or  to  the  original  disease.  Nephrolinaty 
was  done  4  timet^,  with  2  recoveries,  !  improfemeot,  and  1  dfyith.  Ne- 
phrectomy was  done  9  times,  with  fi  recoveries,  1  improrement  (died 
Ut^r  from  |)erfohition  of  the  duodenum),  and  3  deaths.  Xephr^toosy 
followcHl  nephrotomy  in  4  cases,  of  which  2  rf>coven«d»  1  died,  and  I 
improved.  No  recurrence  had  taken  place  in  ooe  m»  at  tlia  i^  of 
ai^l  years,  and  none  in  another  after  thiBe  yemn. 

MAUGNAKT  TTMOrRS  OW  THE  KIDKKT. 

In  the  great  majority  of  eastss  tumoury  of  tha  ksdney  ans  maUjEnaii^ 
Of  51  cases  cnlkK*ted  by  Aldibeft  which  were  operatrd  upon,  iB  wtn 
malignant  and  3  benign* 

Malignant  growths  are  almost  invariably  primaiy.  In  children  under 
five  yeaiVp  although  not  common^  they  are  yet  more  frequent  than  any 
other  variety  of  malignant  tumour  of  the  abdomen.  The  smrtier  oaaea 
reported  were  classed  as  carcinoma.  It  b  now  will  aatabliabed  that  Gar> 
ia  fery  tnftrtqueot^  and  that  nearly  all  the  easoi  am  vubliaa  of 
Fbeimr  reports  19  of  aarcoma  and  2  of  cairsnoma;  Aldi* 
bert^  3S  of  smitoma  and  5  of  eardnoma.  The  sarcoma  may  he  mond- 
or  spindlfrHseUed,  or  myoHmftoma,  In  some  of  the  eases  tbem  am 
both  saiwmatoQs  and  caitinomaloiis  (batnna^  so  that  they  migbl  ha 
damad  aa  aarcomatons  carcinoma.  The  tumour  gmw%  fmm  tba  eor- 
ttz  of  the  kidney,  or  from  the  pelvis,  sometimes  from  tKe 
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It  may  infiltrate  the  whole  kidne; 
Btructiire  remaining,  or  it  may  fori 
the  kidney,  which  is  only  partially 
rarely  cystic,  but  they  are  quite  sol 
their  substance.  There  may  be  aeco 
the  retroperitoneal  glands,  in  the  i 
m  the  pancreas.  Presaure  of  the  t 
hydronephrosis ;  and  upon  the  inlei 
vessel.  As  it  grows,  the  tumour  so 
all  the  abdominal  organs  by  localize 
but  it  very  rarely  causes  general  p 
great  size,  usually  from  5  to  15 
Jacobi  it  weighed  36  pounds.  In  Se 
kidney  was  involved  in  24,  the  left  i 

Etiology. — These  tumours  of  tl 
was  true  of  5  cases  in  a  series  of  5{ 
occur  in  early  ehildhood.  In  the  ci 
Taylor  in  which  the  ages  are  given, 
57  of  these  in  the  first  two  years  of 
affected.    In  a  small  number  of  caset 

Symptomi.— The  principal  sym| 
cachexia.  The  tumour  is  usually  fii 
covered  in  the  loin,  but  grows  forwai 
face  may  be  lobulated  and  irregular  { 
it  is  sometimes  so  soft  as  to  give  i 
It  may  grow  to  an  enormous  size,' 
spleen,  intestines,  and  lungs.  The 
rapid,  so  that  from  the  size  of  a  fist, 
of  five  or  six  months  so  as  to  fill  the 
will  be  found — certainly  when  the  i 
may  be  quite  freely  movable^  its  att 
Aspiration  may  show  blood,  but  moi 

Hfeniatuna  was  observed  before  1 
bert)»  it  being  then  the  first  symptc 
passed  is  sometimes  quite  large,  but  i 
ered  only  by  the  microscope.  Pain 
peritonitis.  Constitutional  symptom 
attained  a  large  size,  when  a  cachex 
steadily  while  the  tumour  continues 
dyspnaui,  from  compression  of  tlie  lu 
ties,  from  pressure  upon  or  throniljos 
indigestion,  from  pressure  upon  the  s 
deposits  very  rarely  cause  any  sympto 
may  give  rise  to  cough,  and  even  to  1 
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The  course  of  the  disease  is  steadily  from  bad  to  worse.  The  usual 
duration  of  life  in  patients  not  operated  upon,  is  from  three  to  ten 
mouths  after  the  tumour  is  large  enough  to  be  easily  discovered. 

Biai^osia,— The  important  points  are,,  the  position  and  attachment 
of  the  tumour,  its  steady  growth  and  solid  character,  hcematuria,  and  the 
age  of  the  patient  (under  five  years).  It  may  be  eoufounded  with  hydro- 
nephrosis, dermoid  cyst  of  the  ovary,  enlargement  of  the  spleen,  retro- 
peritoneal sarcoma,  tumours  of  the  liver,  or  even  of  the  abdominal  wall. 

Treatment,— Nothing  is  to  be  said  regarding  the  medical  treatment 
of  these  cases.  Uiiless  operated  upon,  I  believe  they  invariably  termi- 
nate fatally.  Some  of  the  results  of  operation  during  recent  years  have 
been  so  encouraging  that  no  case  should  be  abandoned,  no  matter  how 
young  the  patient.  Lewi  *  has  collected  the  results  of  60  cases  operated 
upon ;  20  deaths  occurred  soon  after  operation,  from  causes  connected 
with  it;  in  30  cases  the  cause  of  death  was  recurrence  of  the  growth; 
this  raises  the  total  mortality  to  67  per  cent.  In  the  Babies'  Hospital, 
my  colleague,  Dr.  Robert  Abbe,  operated  upon  a  nursing  child,  thirteen 
months  old,  where  the  tumour  weighed  7  pounds,  and  the  child  after  the 
operation  only  15  pounds.  TMs  case  made  an  uninterrupted  recovery, 
and  ten  years  after  the  operation  was  still  in  perfect  health.  The  ac- 
companying illustrations  (Figs.  119  and  120)  are  from  photographs  of 
this  patient.  A  second  child  operated  on  at  two  years  remained  well  for 
three  and  a  half  years  and  died  from  a  recurrence  in  the  opposite  kidney. 

For  a  discussion  of  the  surgical  aspects  of  this  question,  and  detaild 
of  the  operation,  see  the  papers  of  Abbe  f  and  Aldibert.J 

Benign  Tumours, — These  are  distinguished  by  their  slow  growth,  and 
by  the  fact  that  the  constitutional  symptoms  are  mild  or  wanting.     Of 
the  three  cases  mentioned  by  Aldibert,  one  was  adenoma,  one  fibroma, 
and  one  was  fibro-cystic.     .^^^       %.  j^4^*y^-i^   4J/A.aJU^      U  "^K'^ 
%*{V-^  ^'^^^^    PYELITIS— PYELO-CYSTITIS. 

Pyelitis  is  an  inflammation  of  the  mucous  membrane  lining  the 
pelvis  of  the  kidney;  cystitis  is  an  inflammation  of  the  mucous  mem- 
brane of  the  bladder.  They  may  exist  separately  or  together.  With 
pyelitis  there  may  be  inflammation  of  the  ureter  or  of  the  kidney  itself 
(pyclo-nephritis),  and  it  may  be  acute  or  chronic.  It  may  result  in  the 
accumulation  of  pus  in  considerable  amount  in  the  pelvis  of  the  kidney 
(pyelo-nephrosis). 

Etiology .^The  most  frequent  local  cause  of  pyelitis  is  irritation  from 
renal  calculi.  It  is  also  associated  with  congenital  malformations  of 
the  kidneys  or  ureters,  with  renal  tnbercnlosis  and  renal  tumours.  It 
may  result  from  an  extension  of  inflammation  from  the  tissues  surronnd- 

♦  Archives  of  Piediatrics^  February^  1806,         f  Aunala  of  Surgery,  January,  1894 
I  Revue  Mensuelle  des  Maladies  de  rEafanoe,  November,  1803, 
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ing  the  kidney  (])crim*phritis),  or  frcim  an  absctHM  opening  into  tho 
pdm  of  the  kidney.  An  infectious  form  of  aetit«  pydttli  tonietinMi 
cN?curft  aa  a  cH>uij>]icutinn  of  scarlet  or  t)^hoid  feverp  diphUieria,  imlftri% 
or  pytemia;  but  it  is  also  seen  apart  from  these  diaeafoa,  when  it  oe»m 
apparently  as  a  primary  affection.  In  moat  of  the  seT»>fe  mam  of  pye- 
litis there  is  aUo  present  a  certain  amount  of  nephritia. 

Acute  pyelitis  may  also  be  secondary  to  acute  eyatitia  eten  in  in* 
fanta.  In  such  ca^es  the  inflammatory  proeeaa  trawflf  ypwunl  itlnnjr  tfn 
ureter,  which  may  or  may  not  be  involved.  Tbeae  eataa  of  cyatttii  oooir 
chiefly  in  female  infants  and  have  been  esp^dlOy  ttoditd  Iqr  BKberidla 
Tnimpp,  and  Finkelstein,  who  found  the  characteriaitc  featurca  of  tha 
diaea«e  to  be  the  presence  of  the  colon  b^ctUna  in  pure  cnlimgin  IreJiIj^ 
voided  urine ;  the  term  **  roli-cy^titis  '"  haa  bion  applied  to  tbinu  Of  tan 
mam  observed  by  Escherieh  and  seven  by  F  n.  all  were  prla,     I 

have  myaelf  seen  six  severe  cai^es,  all  in  f""*^  ^.a^  from  sii  tn  IwdTa 

months  of  age,  which  corre«pon*liHl  clo  U  the  typt  dflacribad  by 

these  writers.  The  infecticm  pn>l>ably  uivurfei  Uirougb  the  mwtlm,  and 
originates  from  the  stools  throu^^h  the  napkins  or  tbe  ]Msaage  of  the 
atools  over  the  vulva.  This  more  fre<]uently  oectirs  in  diarrhival  disensoap 
with  which  tin*  cystitif^  ha^  often  krn  found  a»MKriated.  It  itf  surpridng 
that  vulvovuginiti)^  is  si'ldom  prt'^ent  It  seems  c^uite  poasiblo  that  in- 
fection may  also  occur,  especially  in  male  infants,  by  a  direct  extension 
from  the  intestine  to  the  bladder,  or  through  tbe  MooiL  Trampp  esaui* 
tned  the  urine  in  tiixtwn  jiatirntjit  with  gtstio-iintefttis  and  found  tbi 
oolon  ImcilhiJit  in  thirteen,  of  whom  nine  were  females,  Tbe  Msoctatioo 
ol  cyj*liti<^  and  gai^tro-enteritifl  deserves  furtber  sttady. 

Lesions. — When  pyelitis  develops  from  a  locml  mnse  it  is  uboaUj 
nnilatcral;  othemnsi?  both  sides  are  involved.  In  tbe  cases  of  amte 
cystitis  or  pyelo-cystitis  there  are  tbe  usital  appearmnona  of  an  arute 
cmtarrhal  inflammation  of  tbe  moeoni  tnmnbrsne,  with  eongeatioii^  swelK 
ing,  and  sometimes  minute  hiemorrtiagea.  In  chronic  eaaea  Ibete  ia 
thickening  and  sometimes  a  granular  condition  of  tbe  linii^  raenbraiM^ 
There  may  be  an  accumulation  of  pm  of  eonaidemUe  sine,  distaadlBg 
the  pelvis  and  calices  (pyoi)<  l    If  the  condition  is  one  depending 

Qpon  a  calculuf*  or  eonf^nu; lormity,  and  in  all  pt^raeted  and 

aevere  cases^  the  kidney  ttjaclf  is  involved  to  a  greater  or  lesa  degree ;  the 
extent  of  the  nephntis  will  depend  npcm  tbe  nature  of  tbe  exciting  mnae 
and  the  duration  of  the  proeeaa^ 

BpaptoBii.— The  history  of  the  following  cnae  inaatintes  the  main 
di&kal  features  of  acute  infections  pyelitia,  in  this  metanai  OQcnrring 
ippafently  as  a  primary  diM»ase: 

A  prrrionsly  healthy  female  infant  of  eight  nootha  was  tsken  fod- 
dtefy  with  a  chill,  followed  by  a  vwry  bigh  fspver  Tbe  child  wae  ill  for 
ten  days  before  tbe  nature  of  tbe  dieeise  wia  mepeeCid*    Duinf  Oia 

44* 
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time  the  temperature  ranged  between  ' 
nearly  every  day;  but  the  ehill  was  no 
tional  symptoms  were  not  scvltc.  At  t 
there  was  found  a  hirge  amoiunt  of  pus, 
one  twelfth  of  the  volume  of  the  urine  ] 
acid.  There  were  no  signs  of  vaginitis 
evidence  of  local  pain  either  in  the  h\sn 
quency  of  micturition,  no  localized  te: 
later  examinations  there  were  found  in 
from  the  bladder,  and  the  tubules  and 
hyaline  easts,  but  not  more  albumin  1 
amount  of  pus.  Under  no  treatment  e 
perature  gradually  fell  to  normal^,  and 
quantity,  and  at  the  end  of  five  weeks  ' 
the  urine.  A  report  sixteen  niont!is  la 
raained  well  and  entirely  free  from  uri: 

In  some  eases  there  are  recurring 
temperature;  in  others  there  may  be  c 
and  few  other  eonstitutional  symptoms 
of  the  acute  infectious  diseases,  pyurin 
cystitis  is  also  present  micturition  is  fr 
urine  in  acute  pyelo-cystitis  is  turbid 
amount  of  which  may  be  from  one  to  fi 
urine.  The  quantity  of  urine  is  genen 
may  be  quite  scanty.  The  reaction  i 
amount  of  pus  is  large.  Albumin  is  pre 
of  pu8  or  the  degree  of  nephritis.  Eec 
microscope  in  most  of  the  very  acute  ca 
bers  to  colour  the  urine.  The  pus  celli 
preserved,  but  in  old  eases  they  may  b 
epithelial  cells — eonieal,  fusiform,  anc 
There  may  be  renal  epithelium  and  hya 
varying  in  number  with  the  severity  of 
may  be  present  in  pure  culture. 

In  chronic  pyelitis  only  pyuria  ma 
tumour  owing  to  the  pyonephrosis.  P 
form  there  may  be  intermittent  attacks 
above  described.  In  pyelitis  depending 
pyuria  is  usually  the  only  symptom. 
With  calculi  we  may  have  acute  or  ehr* 
ized  pain,  tenderness,  sometimes  a  turn 
perhaps  a  history  of  renal  colic  or  the 
culosis  we  have  chronic  pyuria  and  the 
urine.    There  are  commonly  associated 
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culosis.  Tf' associatril  \nili  yuTiiU'|»hrili-,  thr  in(tMiiimnfit>n  i-:  ii-nally 
aruti',  ainl  llirrr  mh'  piorni  lln*  ItMal  -VMi|»ttim<  ^*f  ilir  »iriL'inal  «li-«M*i\ 
If  ail  ahxos  n]icns  into  tlu*  jh'Ms  nf  tin-  kiiiiiry  uc  may  )ia\r  a  >U(IiIi*ii 
di>cliar^'<*  of  \ni<  in  lar;:*-  quaniily  villi  a  •'Ul»>iih'iKf  nf  |irr\ii»u-  l«u'al 
symptoms,  iiiilinlin^'  ilu-  tmmmr.  \Vit!i  ni'tnilaj-m-^  wr  lia\«'  i«inL:»-'li"n 
and  h.Tmnrrliair«*  mnn*  frrquriiily  iliaii  pii-.  lait  Iniih  may  1m'  pn-fiit. 

Diagpiosis. — Th.'  cliarai  tiTJ-tii-  .-ympit>m-  nf  a*  utr  pyrliti-  an-  •lulls, 
whirh  may  In*  n-jM-aird,  lii;rh  and  ihiciiiatiiiL'  trinpi-ratnrf.  xaiity  uriin*. 
fnM|U<'»tly  pain  and  it'ndrrnr.-i  ovrr  thr  kidnix*'.  ami  |»uiria.  Tin-  dia;;- 
nn>is  of  pyi'Iiti'i  is  matli-  nnly  l«y  an  t-vaminatinn  **\'  tli**  urint-.  whiih 
>hould  lU'ViT  W  t>mittrd  in  laMH  nf  ol»-.iiin*  liiudi  t«'iiipi'ratun'.  «\«'n  in 
infanry,  parlicularly  if  ihilN  an*  prr-rni.  Winn  ryptil:-  i-  a— ••!  iatrd, 
the  only  additional  symptoms  may  In*  )iain  and  othi'r  >i.L'n-  of  vi--ii*al 
irritati«»ii.  TIwm*  •*ymptoni>,  with  an  a«  :•!  urint-  rontainiiii:  a  larjjo 
amount  of  pu«»  -mtl  rpiili«'lial  irll-  !ik«"  iIh»*i-  di-t-riUil.  ar*-  -ii:li»  ii-nt  to 
o>lah!i>h  tln'  dia;:no>i^  nf  pyrlo-rx-iiii-.  If  ihi-  pn>  fomt-s  from  iho 
o|H*ijin;:  of  an  al»-tr>^  into  thr  li!a«l«l«r,  nntir.  or  pi'I\i-  of  ihr  kiiln^y, 
tlif  local  >\'^u<  id  -mil  ah^ri'.-.-  will  u-uallx  Im-  pn-i-nt. 

Progniosis. —  In  la***'-  appan-nily  primary,  and  in  tljo«.f  rompliratinj* 

infrciious  and  «»tlH'r  di-i-a-r-.  tin*  pro^'iio-i-   i-   ;: 1.     Tlir  danL*»T  is 

chirtly  from  tlif  nt-pliriti**  whirh  follow>  i»r  mniplirat*'-  tli*-  proi  i*-.  In 
i-asfs  drprndiiiL'  u|ion  liMal  mndiiion-,  ih*-  pp»L:n"-i-  uill  ili-p«nil  ii|H»n 
thr  natiiH'  of  ihf  r\«itinL'  raii-c.  Ih-rr.  al-i*.  ili«-  print  spal  ilanoT  is 
fntin  nrphriti*-.  It  rahuli  an-  pn-mt  and  if  p\««iii-phr«»*i-  onur-.  thi' 
patifiit  may  ilir  from  r\haii-lion  lH'fi»n'  a  -«ri"n-«  di^'n-f  of  nrplirili-'  has 
di*wlo|M'd. 

Treatment. —  Watrr  ""Iii'mM  In-  L'ivfn  frt'fl\.  and  a'k.ilii-  -.ip  to  ilu» 
point  of  ni'Utrali/in;:  ilu-  r\«iH*i\,.  ai  nlity  of  iln-  nriii.-  In  ii:f.ii:i-.  fri>ni 
twi'Ni*  to  twiiily-fonr  L'rain-  «»f  tin-  riirati-  i-f  poi;i-!j  .in-  ri«pi:r..l  il.iily 
for  this  purpi'-r.  If  thf  iirini-  i-*  alkalin*-.  In-n/'-i.'  lu  u\  nia\  1"  'i*td  in 
th«' fa  mr  ill  !».•'»;.  Tlir  mo^t  important  niiHilx  i*  i;ri'ir"p:n.  wli:«  li  -h"uKI 
ln'  ^'ivi'Ti  in  tliiM'".  i»f  oni"  or  two  L'rain-  ••\it\  t)ir»f  !i..;:r-  to  an  infant 
i»f  a  yi-ar.  and  jtrop'Tlinnali'  i|o-«-  to  nMi-r  •h:l«lr.ii.  In  a« '.;!.■  ja-fs, 
(•ountiT-irritaiioii  nvi-r  tin-  kulniv  l'\  nuan*  nf  piMiliin-  nr  tlrv  isp-  may 
U*  rmp|i»\«-»l.  If  raliuii  arc  ]«n-iiit  ihf  ^aiin'  tnaimcnt  i-  mdiiatiMl. 
Snrtri^al  inti-rff-Pihi'  i-  tal'i-d  f'»r  if  ]'\oniphro*i*  drvidop*.  i-r  jf  tin* 
disra«i«'  i-  r\iilrntly  nni]at«-ral  ami  iln  kidni-x  i*  -fri«»u*ly  in\"l\id.  Thi* 
ailvi>ahility  of  *iirL'ir;il  inti-rftniiii-  will  thiMiid  upon  tin-  ik-arn*-*-*  of 
dia)aii>'*i>  and  tin*  ^ivrritv  ..f  tin-  •.\mpi«»m-. 

Small  n-nal  ralruli  an-  \*'T\  r.«mT;:"n  in  infancy.  In  thi*  au!i^p«v- 
nH»ni  Wf  fn-'jUfntiN  -••••.  on  -ip.  iiinL'  t'-.«-  ki'lni-;*  of  ynunv:  infant*,  fint* 
Lruwn  ^nmiiU's  in  thi*  ]>t-I\i«  and  raliii*>.  anil  «»(.va**ionally  a  I'liKuhn  as 
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large  as  a  small  pea  is  found.  They  are  usually  composed  of  uric  acid. 
Only  once  in  over  one  thousand  autopsies  of  which  I  have  records,  was 
a  stone  of  any  considerable  size  seen  in  an  infant.  In  this  case  it  was 
an  inch  in  length  and  half  an  inch  wide.  It  is  surprising  that  these  are 
so  rare,  when  we  consider  how  very  frequently  the  minute  calculi  are 
met  with.  The  probable  explanation  is,  that  the  majority  of  them  are 
dissolved  or  washed  down  into  the  bladder  and  passed  per  urethram 
because  of  the  fluid  diet  of  the  first  two  years.  The  granular  deposits 
are  usually  lodged  in  the  pelvis  of  the  kidney,  and  are  generally  seen 
upon  both  sides.  With  the  larger  collections  there  is  often  a  slight 
catarrhal  pyelitis. 

Symptoms. — The  small  deposits  give  no  symptoms,  and  even  quite 
large  calculi  may  be  found  at  autopsy  where  no  indication  of  their  pres- 
ence had  existed  during  life,  as  in  the  case  above  mentioned.  In  some 
cases  symptoms  are  produced  which  resemble  those  of  renal  calculi  in  the 
adult.  In  infants  less  definite  symptoms  are  often  passed  over  as  merely 
intestinal  colic. 

In  well-marked  cases  in  older  children  there  is  tenderness,  pain  local- 
ized over  the  affected  kidney,  or  radiating  to  the  bladder,  the  perinaeum, 
and  even  the  opposite  kidney,  and  there  may  be  irritation  and  retraction 
of  the  testicle.  The  urine  may  show,  especially  after  exercise,  a  trace  of 
blood;  there  may  be  the  added  symptoms  of  pyelitis,  with  some  fever, 
localized  tenderness,  and  the  appearance  in  the  urine  of  pus  and  epithe- 
lial cells  from  the  pelvis  of  the  kidney. 

Eenal  colic  is  produced  when  a  stone  of  any  considerable  size  passes 
from  the  kidney  to  the  bladder.  It  is  characterized  by  symptoms  similar 
to  those  seen  in  the  adult.  There  are  sudden  attacks  of  severe  sickening 
pain  in  the  loins,  shooting  down  the  thigh  or  to  the  testicle.  There  may 
be  vomiting  and  even  collapse.  The  urine  is  passed  frequently,  in  small 
quantities,  and  contains  blood.  The  symptoms  quickly  subside  when  the 
stone  reaches  the  bladder.  The  calculus  may  sometimes  become  im- 
pacted in  the  ureter  and  give  rise  to  hydronephrosis  or  pyonephrosis, 
which  soon  becomes  pyelo-nephritis. 

The  existence  of  small  calculi  may  be  suspected  from  the  symptoms 
above  mentioned;  the  diagnosis  is  made  positive  by  the  appearance  of 
gravel  in  the  urine.  The  use  of  the  Eontgen  rays  is  of  service  in  recog- 
nising even  small  calculi.* 

Treatment. — The  only  medical  treatment  consists  in  a  fluid  diet,  the 
free  use  of  alkaline  mineral  waters,  and  a  sufficient  quantity  of  some 
drug  to  render  the  urine  alkaline.  Such  measures  will  relieve  only  the 
milder  conditions.  With  larger  calculi  and  more  marked  symptoms,  a 
surgical  operation  should  be  considered  and  should  be  urged  in  propor- 

*  Abbe,  Annals  of  Surgery,  August,  1899. 
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tion  to  the  6e?erity  of  tbe  symptoms  ftml  tho  clottmMi  at  tha  iii^y«»iff^ 
If  calculous  pyelitis  exisU,  it  is  oertiuQ  sooner  or  biter  to  leid  lo  iBriooi 
Qcphritisi  and  it  is  only  a  quefltion  of  time  when  the  kidney  wiU  bo  db* 
abled*  The  same  U  true  of  hydroDephrosis  from  tbe  impactioa  of  a  eal* 
oalaa  in  the  tiretc*r.  Aldibert  has  coUectad  four  niiwa  of  nephrectofny  m 
children  for  renal  oalcuU  in  which  the  kidney  was  hciaUby,  with  tbrta 
recoveries  iind  one  death  from  shock.  In  nine  caaee  of  operatjon  for  eal* 
culous  pyonephrosis,  there  were  six  racoTeriea  and  three  deatha.  This  ta 
certainly  an  encouraging  showing,  and  should  lead  one  to  oonaider  open- 
tion  seriously  in  many  cases  for  which  formerly  nothing  was  done.  Tbe 
earlier  the  ufH^nition  the  greater  the  chances  of  suooea«  becatiae  of  tbe 
better  condition  of  the  other  kidney.  Although  the  oontlnood  «aa  td 
water  and  the  so-called  solvents  may  relieye  some  of  the  sjmploDS,  it 
is  very  questionable  whether  they  do  mora 


TRAtJMATIC  HYBROKRPHROSia 

In  addition  to  the  hydronephrosis  which  results  from  congenital  mal* 
formations  and  from  the  impaction  of  calculi,  a  form  is  ooCMloiQiQjr  iBBH 
following  se?ere  injury  to  the  kidney.  The  pathology  of  hydroDs^iraiis 
in  these  cases  is  not  well  understood*  After  the  early  symptoiiia  of 
traumatism  have  subsided,  there  develops  in  from  two  weeks  to  two 
months  a  tumour  in  the  region  of  the  kidney,  whieb  may  raadi  a  ootaiM* 
arable  sise  and  present  all  the  ordinary  charaoteriatios  c^  hydfonaplifoiii 
arising  from  other  oausea.  This  tumour  may  disappear  spontaneonily^ 
or  it  may  increase  in  slie »    '         ^n^^  nurjriral  t  '      'uoniw. 

In  sorenteen  cases  which  a  has  eollectfHi  one  of 

spontanaotts  recovery ;  aspiration  was  done  in  sewn  i»ies»  with  eit  oirvi 
and  one  death ;  incision  with  or  without  nephrectomy  was  pnotiad  ia 
nine  csaet,  with  seven  recoveries  and  two  deaths. 


pKttixKPRRma 

This  eonsiHt^  in  an  Inflammation  in  the  cellular  tkna  amToaiiduig  thm 
Udney,  whi(  h  may  t^irminate  in  resolution  or  in  sappnialioii.  It  ii  nol 
of  very  uncommon  occnrrencet  and  is  of  impoHanoa  chiefly  from  tbe  frt^ 
qatocy  with  which  it  ia  ooofonnded  wiUi  diaeaae  ol  the  hip  ur  sptiieL 
PuiiMphriCia  may  be  secondary  to  snppctfatiTa  pticasaM  in  the  kidoay 
itself,  whether  from  calculi  or  tnbeHDulons  depoaits^  or  it  may  be  primary. 
In  children  the  hitti^r  is  the  common  form«  Primary  perinephrilis  is 
attrtbntrd  to  traumatism,  cold,  or  expoaura,  or  it  may  develop  vitlioot 
aaigiiabla  eaasa.  It  usually  runs  an  acute  or  anbaenle  eoarae ;  wry  rarely 
H  nay  ba  chronic 

For  Ibe  dinioal  pictofe  of  this  dissaii  I  am  chiefly  indebted  to  a 
paper  by  Gihney,  who  pnbtisbad  En  1880  a  report  of  twenty-eight  osaee  at 
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primary  perinephritis  in  children./  I  i 
Ko&piinUgT  the  Ruptured  and  [Cri^ 
were  imder  observation,  mnl  haa  ani 
reported  in  Dr,  Gib  nay's  paper** 

The  ages  of  these  patients  were 
ye^ra,  the  majority  being  between  thi 
and  the  two  sexes  were  about  equally 
cases  were  clearly  traceable  to  tranmi 
exciting  cause  could  be  discovered.  1 
ferred  to  the  hospital  with  the  diagnc 
the  spine.  Resolution  followed  in  twe 
miuated  in  suppuration. 

When  abscesa  forms,  it  usually  bi 
and  comes  to  the  surface  posteriorly  \ 
space ;  it  may  burrow  forward  between 
just  above  Poo  part's  ligament ;  very  ra; 
and  appear  at  the  upper  and  inner  aaf 
psoas  abscess ;  or  it  may  open  into  the 

SymptomB,— The  onset  of  acute  p 
with  chill,  fever,  and  localized  pain ;  o^ 
the  spinCj  lameness  referred  to  the  hip, 
of  the  flexors  of  the  thigh.  The  pain 
be  referred  to  the  groin,  to  the  inner 
It  is  often  severe,  and  increased  by  usi 
accompanied  by  localized  tenderness  in 
There  is  lameness  upon  the  aflfected  s 
being  sometimes  referred  to  the  hip  am 
symptoms  often  develop  slowly  in  the  cc 
are  usually  accompanied  by  a  slight  e 
most  acute  cases  the  temperature  is  higl 
severe. 

As  the  disease  progresses  fever  is  a  ci 
usually  varying  between  101°  and  103°  1 
ing  deformity,  and  finally  the  patient  e 
examination  at  the  height  of  the  diseai 
a  deviation  of  the  spine  with  the  conca^ 
thigh  may  be  held  flexed  to  a  right  an 
and  causes  pain,  although  all  the  other 
normal.  In  the  lumbar  region  there  is 
area  of  infiltration  filliug  the  ilio-coatal 
preciable   by  percussion,   but  later  a 


*  Chicago  Modioftl  Jotnra&l  and  ^saumier^ 
bibliogmphy. 
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tddition  to  the  tumoor  in  the  ttsiial  regio&t  then  U  sonietimet  od«  tl 
tho  upper  and  inner  aspect  of  the  thigh,  owing  to  a  burrowing  ol  {mt«  iad 
the  tacs  may  oommunicaU!. 

Lameness,  pain,  deform itjr«  and  ferer  sometimes  exist  for  two  or  three 
weeks  before  any  tnmour  e4in  be  made  out.  The  constitutional  spiip- 
tome  are  often  severe,  and  symptoms  of  the  typhoid  condition  may  Sffen 
be  present  The  bowels  are  usually  constipated.  The  sise  of  tho  abeesH 
is  sometimes  very  great  In  one  case  I  have  eeen  it  extend  from  the  wfbm 
to  the  median  line  in  front,  and  from  the  crest  of  the  ilium  nearly  to  the 
free  border  of  the  ribs*  The  amount  of  pus  Taries  from  a  few  onnc^s  to 
two  or  three  pints.  Urinary  symptoms  are  sometimes  wanting;  at  other 
times  there  is  increiided  frequency  of  micturition,  aocompiuiied  by  pafal 
fh>m  an  irritation  referred  to  the  bUdder.  Tho  urine  may  contain  piia 
from  a  complicating  pyelitis.  In  only  one  of  Gibuey*s  cases  was  this 
present     It  developed  in  the  fourth  week,  and  the  caas  reoofered» 

The  duration  of  the  disease  in  the  acute  oases  varies  from  three  le 
^ht  weeks;  in  the  subacute  it  may  be  five  or  six  months^  When  sup* 
puration  occurs  the  symptoms  subside  quite  rapidly  after  the  pas  hai  been 
evacuated,  and  recovery  is  complete.  Where  resolution  takes  plaosb  tbeft 
is  a  gimdnal  subsidence  of  the  symptoms,  and  often  some  stillneas  of  the 
thigh,  with  slight  Uimeneas  for  several  months.  In  the  aeries  ol  oam 
above  referred  to,  05  per  cent  recovered  oomptetely  in  three  months* 

Ihagnoais.--In  many  cases  a  diagnods  of  hip- Joint  diseaes  is  made,  and 
they  are  reported  as  *^  hip-joint  disease  cured  without  deformity,"  eta. 
The  points  of  differential  diagnosis  are  quite  distinct,  and  if  a  careful  ei- 
amiuAtion  is  made  there  is  no  excuse  for  confounding  the  two  oonditioea. 
Hip-Joint  disease  develops  more  insidiously,  is  very  much  mors  €hroQie» 
and  rarely  produces  so  great  deformity  in  a  year  as  is  oflm  ssm  in  peri* 
eephritis  in  two  or  three  weeks;  abscess  is  infrequent  during  the  fifvl 
year  of  the  disease ;  on  examination,  there  b  found  limitation  of  aO  the 
movementa  of  the  Joint,  and  not  of  extension  alone ;  atrophy  of  the  thigh 
and  joint  tenderness  are  present  In  perincphritiA,  on  the  other  hand,  we 
have  a  tolerably  acute  onset,  sometimes  with  chill,  fever,  marked  lainsnasii 
and  deformity,  develuptng  in  two  or  three  weeks ;  aheoess  often  faru  in 
A  month,  and  complete  and  permanent  recovery  nsoaUy  follows  after  a 
law  months  at  most ;  the  deformity  is  due  solely  to  llexien  of  the  Ihigh ; 
aO  other  movements  at  the  hip  may  be  free,  antl  joint  lendemeas  is  absent 
Pima  abeooss  from  PoU's  disease  may  caima  diteDity,  tnaonr,  and  kna- 
nsse  similar  to  that  seen  in  perinephritta,  bat  en  muiiulfoD  tiMva  ia 
found  the  angular  prominence  and  other  stgaa  of  disease  of  the  lumbar 
verlsbnp. 

Viegaosis.— Primary  perinephritis  in  ehildien  almost  invartahly  tenni* 
natsa  in  complete  recovery.  Of  the  tweotyHUght  cases  refbrted  to,  and 
ii|^  anbaequently  observed  by  Otbney,  all  rwovered  parfselly*    The  on^ 
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condition  liable  to  prove  fatal  is  mpttq 
cavity. 

Treatment. — The  patient  should  t 
posisiMe  tfiroughoiit  the  attack.  In  th 
tations,  or  an  icebag,  should  l>e  applied 
erally  to  he  preferred.  When  suppuri 
a  poult iee  niiiy  he  used.  Abseesse^  si 
burrowing,  and  danger  of  a  possible  nj 

GENERAL  (EDEMA  NOT  DEPEN 

This  is  a  frequent  oeeurrence  in 
the  Babies'  Ho^^pital,  at  least  a  scor< 
Nearly  all  are  in  infants  under  six  mo 
der  ihwH}  months.  This  general  dro; 
extreme  mill  nutrition  and  ana*mia.  It 
of  four  or  five  dap,  often  the  first  i\ 
child  lias  unexpectLxlly  increasRl  half 
On  closer  inspection  there  will  be  found 
face,  hands,  and  sometimes  of  the  abdi 
may  be  quite  marked,  so  that  it  may 
eyes,  and  the  extremities  may  l^e  nea 
have  occasionally  seen  dropsy  in  the  se 
this  oedema  is  found  in  the  urine.  It  i 
very  scanty,  Imt  is  sometimes  apparei 
tnnities  for  the  examination  of  the  kidi 
instances,  and  the^^e  organs  have  been 
microscopical  examination. 

The  cause  of  this  oedema  waa  ascrib 
it  in  connection  with  premature  infan 
too  much  fluid  food.  He  states  that  it 
food  was  reduced.  This  has  not  been 
who  were  fed  by  gavage  showed  no  si^ 
comparatively  small  quantity  of  food  bee 
nation  seems  to  me  to  be  that  it  depenc 
associated  with  feeble  resistance  in  the 
through  which  a  transudation  of  serum 
of  ansBmia  noted  in  these  patients  is  som 

The  prognosis  in  this  condition  is 
except  in  hopeless  cases  of  marasmus. 
the  case.  The  dropsy  may  disappear  to 
permanently  and  the  case  go  on  to  recov< 

If  the  urine  is  scanty,  such  diuretics 
Bweet  spirits  ol  nitre  often  cause  a  dii 
disappearance  of  the  dropsy  in  a  short 


MALFORMATIONS  OF  TBB  OEKITAIj  OI 


688 


howoTer,  U  digitalis.  To  an  infant  of  two  montht,  ifl  ^  of  the  fltiid 
eztnu^t  may  be  given  every  two  hours  for  two  or  three  days ;  and  for  a 
•hort  period  somewhat  larger  doses  may  be  employed* 


CHAPTER   III. 
DISEASES  or  TBS  GENiTAL  ORGAyS. 

MALPORMATIOKS. 

Adherent  Prepnoe,— This  condition  is  sometimes  called  false  phtmiosis. 
It  is  so  constantly  present  that  it  can  hardly  be  regarded  as  a  malfoma* 
tion.  It  is«  howeTer,  a  condition  needing  attention  in  every  male  infant. 
The  prepuce  should  be  forcibly  retracted  so  as  to  expose  the  ghuss  com* 
pletely.  The  smegma  should  then  be  washed  away,  the  glaiui  oovsnd 
with  a  drop  of  oil,  and  the  skin  drawn  forward.  This  should  bo  rspaatod 
daily  until  there  is  no  disposition  to  a  recurrence  of  the  adbesiona. 

Phimofia^This  is  such  a  narrowing  of  the  prepuce  that  it  can  not  be 
retracted  over  the  glans.  The  degree  of  phimosis  varia  greatly.  In  1117 
faiv  cases  there  is  no  preputial  opening.  In  other  cases  Iba  otifiea  is  m 
small  tliat  no  part  of  the  glans  can  be  exposed,  and  there  is  obstniclioii  to 
the  outflow  of  urine;  but  usually  a  small  part  of  the  glans  can  bt  aasii* 
Phimosis  may  be  complicated  by  an  elongated  prepnoe  (hypertroplik}  pU* 
aoiis),  and  the  elongation  may  exist  without  any  narrowing  of  the  oriAc% 
although  this  is  usually  present  to  some  degree. 

The  presence  of  phimosis  makes  cleanlinees  impossIUa  in  many  easeSt 
and  want  of  cleanliness  leads  to  infecHion  and  to  balanitia  This  is  quite 
frequent  even  in  infanta.  It  may  be  oomplscated  by  oretlmtiai  and  enm 
by  cystitis.  Another  consequence  of  the  stmtning  induoad  by  pkUMHto 
is  bemia«  which  may  be  either  ingniniU  or  umbilical.  To  ears  the 
berma  is  often  impossible,  nnle«  the  phimosis  ts  relieved.  Straining 
alio  kads  to  prokpsus  ani,  and,  from  pleasure  on  tlie  qisniiatic  TaMels»  lo 
bjdrooele.  More  important  even  than  these  mechantcal  resaUs  of  pbini^ 
iii  are  the  reflex  conditions  resulting  from  the  irritatton.  Sneh  syaiploaia 
may  come  from  pn^putial  adhesions  as  well  as  from  pbimosia.  Tbt 
hypanesthetic  condition  and  the  resulting  pruritus  caoM  freqaaot  pria- 
pism,  and  are  among  the  most  common  caoses  of  mastvrfaalioiL  h  may 
prodnoe  other  nervous  symptoms,  soob  as  insonnia,  night  tcrrorsi  ate. 
Pkimosis  often  causes  frequent  micturittoUt  dyniria^  and,  in  lact«  moil  of 
the  symptoms  of  stone  in  Uie  bladder.  It  sometimos  kads  to  forieal 
spasm  and  retention  of  urine,  but  more  frequently  lo  noelamal  inooiili* 
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The  list  of  reflex  phenomena  which 
ifi  a  long  one,  and  includes  most  of  t 
childhood-  There  is  abundant  evideni 
although  a  rare  one,  of  chorea,  convi 
festatioDS,  pseudo-paralysie,  spasm  of  tl 
symptoms  re^mbling  the  early  stage 
amaurosis,  diarrhcea,  and  many  other  n 
ever^  no  evidence  that  cases  of  spasti 
caused  by  phimosis  or  improved  by  circ 
past  a  disposition  on  the  part  of  some 
nervous  disturbaQces  of  boyhood  to  j 
portance  lias  certainly  been  attached  to 
anaemic  child  with  unstable  nervous  cei 
rifle  to  nervous  symptoma  of  a  most  se 
is  an  important  etiological  factor  in 
should  not  be  overlooked.  On  the  ot 
phimosis  often  exists  in  robust  child] 
toms  whatever. 

TreatmenL — Every  case  of  phimos 
fancy.  Often  very  little  treatment  is 
come  sooner  or  later  if  it  is  neglected, 
with  phimosis,  the  operation  of  circur 
even  when  the  degree  of  phimosis  is  { 
which  the  prepuce  is  not  long  can  be  ] 
of  the  glans  can  be  exposed,  the  simj 
of  the  prepuce  with  a  pair  of  scissors  ai 
The  corners  of  the  flaps  thus  made  can 
inserted  on  either  side.  This  is  verj 
cellent  results.  In  the  case  of  obscur 
the  condition  of  the  prepuce  should 
treatment  applied.  In  all  cases  of  h 
when  phimosis  is  present  it  should  \ 
treatment. 

Hypospadias — In  this  condition  tl 
tip  of  the  penis,  but  opens  on  the  in 
being  represented  in  front  of  this  oi 
severe  cases  there  is  a  deep  Assure  whi 
times  even  the  perinfeuni.  Into  this  ! 
condition  likely  to  be  mistjiken  for  tt 
the  testicles  are  frequently  in  the  abdoi 
to  decide  the  sex  of  the  child  until  pul 
relief  of  these  deformities  are  not  very 

Epispadias.— This  is  a  condition  i: 
dorsal  surface  of  the  penis.    It  is  mi 
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Then*  :i:.ty   ■•■  -  ::  ;  ..  ;:  ■:  \>:-!i  .-i'  lin-  ^'lnii-,  or  llio  ti''>un'  uuxy  v\Wt\\\  tin* 
wIimIi-  j.-ii::*!.  i-:  •■..■  .r.-.i!.  .■:;.!  l-.-  "i:!i|'l:iaT"»|  li\  r\>in»p!n  of  \W  lil:ii|il«'r 

Exstrophy  of  the  Bladder- -In  \\u*  i<>!iip!i>T('  form  tlii'n*  i>  ii  niiiliiiii 
fi:»>uri'  \'v"'.\.  t:-«'  niii':-  ::.■.:-  :..  il;.'  i:p  of  ihr  |H'ni>.  It  itirluil«*s  lln«  mi 
tfri«»r  jt':-«l"M.;iial  \\a!!.  i:.«-  |i.!\:i  h.iiu'-.  an«l  llio  ijn'ilini.  Tin*  Imiiu*-*  iin* 
L'litin'iv  -i|MraT.'.l  at  I  lit-  >\!ii]i!i\-i^.  «»r  inniuHliil  Ih'IhiiiI  iIm*  liliitliliT  l»v 
u  lilipui^  Kaiiil.  rin"  li\  jH»;:a-Trii-  nu'inn  i«.  miupiitl  li\  a  ntl.  iiiumiiN 
surfa»i\  ^iii:liil\  r«'!i  iiL'ali-'l.  uliuh  i-  all  iIhto  i«»  of  ilu*  hladdor  In  llir 
Imwit  Ial«ral  p-iilioii-  .>f  ilu-  rr.l  imh«»ii«»  iiiomhraiir  lwi»  ^li;:!!!!!  roiMi<lo.| 
rl«*va!ii»n«'  an'  ^r.ii.  fmni  wlmli  nriiio  ih^/.r^.  TIiom'  an*  tin-  o)M*niii;:^  of 
tin*  nrotrr-.  'I'lio  |ioiii-  i*  -lii»rl,  ainl  j»ri'M'?it«»  a  ^hallow  fiirmw  on  !!•• 
il<»r-al  -iirfaii'.     Tin-  ir-ii--  an- nfion  in  tlio  alMloiiiiiial  ra\!t\ 

An  anali»;:nn>  «li  r«»rriiil\  i-  --iinhiijm^  M-m  in  ir^rls.  TIht**  i-  ii  ilivi- 
>inn  <if  till*  (-litori>«  an<l  lii*-  lalna  ruint>ra  aiitl  inaji>ra.  Tlu'  ti^^iin'  nniv 
Im'  >ij  dti'ji  a««  In  n-ai  li  n«'ar!y  !•»  \\u-  ami-*.  Tlir  \a;:Mm  i*.  ii*!mll\  iiIjmmiI. 
Tlio  n-rtimi  niay  ti]"'n  inli»  tin-  iirMlap-*'*!  lfla«Mi'r. 

Ail  lIn'M-  tl«  !i»niiiii«*  an-  :  ■•'iijMtiM"'  miiIi  \**ui:  lifi*  In  ?nii*t  «if  iIhmh 
(lio  imiiviiiiial  i-  iriia|».iM«-  m|"  jinirr.Mn.in.  In  i\-tni|ili\  nf  ilu*  IiIii<|'I«t. 
wlh-tlh-r  (itMijili'tc  nv  }iar!:al.  jialii-iil-  .in-  a  inii-aii<  <■  to  llit'iiiM'l\i-<  uhil  In 
all  alMiiiT  ihi'in.  Il  i-^  a!:n'i-l  imiHi^-^iMt'  !•>  |tr<\iiii  ilir  clniliin^'  fiiiin 
U-in;;  -iiaix''!!  \\\\\\  iir:ii'-,  wLiih  iiw*-  »-\«i  wIuml.'  mmiihiIi-iI  uiih  llii< 
palu-nT  a  -lr«»nLr  amn  ■•i...ii  .i!  •Ml.tiir.  Tin-  -kui  i-  «ilTrii  fM-m  m1<-i|  •>)» 
rratinn  fnr  ili»-  p  !:.  i"  ,.:"  i|  ,  .,■  ia-«--  -!m«ii'«I.  I  tli:ii''s.  aU^.n-  Iw  tiiiilniiikiii 
Hrilliani  r«--iill-  !i.r.»-   ■•  -i.  '.''iaiii'--l  i  \'ii  in  -"np  "-I"  tli«-  imi  I  -i  mt*-  •  a  ■•• 

Undescended  Testicle  Crj-ptorchidism.  In  f-M.i!  lifi-  ilu  '•  u--.  nw 
•iituatr.!  in  :':.■  ;r ■.)..■:  in!  .  .: .  ■  .  ■•■  '■-■a  t!..-  l  -.Irh  ;  -  '11  m  \  n  ii.i!!\  -J.  •  •  ii>l 
uito  till'  M  :■'••:;■:  •:  .■  i  .■  i  ■  •  v  !i*l  !•  ••rifli.  l-i.t  .n  •  I.  '-Iri  n  L'-rh  .1!  »>  i-n 
ilu-  li-^l:i  !•  -  •=  .1-.  '"  n  ;■  ■■  •  /  .  :i  /  .  .m.i:.  "i  •■■••  ri  .n  r!  •  .I'-'I-.it.i  n  I  K 
furiiMT  »■"!.-:■  ■■-'i  -■.■.'•  ■  '■  ■.  ■  :\' .  •••  ii_'  |ij«  '  M'  'u  '  1!' ■,  ti  h  ji»  r  1 1  III  -f 
all  inaK-  .■..■:■•::.     I:.  ■■    ■•■.■■    ■   .    •■  ■    ■'.   ..  n'  '.i;  -     |.:.i. .    ■.*  il....,i  .1  ■». 

iij!t\   .h:r  :._  "  ■    ■  :    •   ■ ■      '■.!■'■.!;.      i-  .     .  ■;  |.'..'  =         In  ..'♦  .  r 

llii-  .  i.ii.j  •    ■:,   •  ■.-  ■       •        "*.■.••.■.  .}.    .  ,  •;•    ■,    1 .    ».,;  •    j.'.ii  I    .1?   .in , 

tm.i-      i.i   !'     •■•        ■  .■■.■...■•.  .      .    :  '.    !■:       .       '.        .   I,    !:,•      .1         .|/« 

a.iuiri..-      V.      ■      ■    •         ■  .  ■:.?.•'•.    ; !      •  ... 

I-.'-n.  T-..    •.  -•  .■■■'.  f.'.  •     ,      ;.  .^  ••  . 

illil'T'-.;'    .■  -         !  ...  ,_    I     «       .       .  ., 

,.l... .  ..•    —  •         .       ■    ■ 

w     ■  .     .  .  ., 

f.i  ::.-..• 

i;:.j. ■  -  ■ 

!-•  :-  "■■   ■ 
Tm:.-,    .    • 


686  DISEASES  OF  THE  URO-GENITAL  SYSTEM. 

testicle  may  be  replaced  in  the  abdominal  cavity.    Eemoval  is  indicated 
only  when  degeneration  has  taken  place. 

With  the  exceptions  already  mentioned,  deformities  of  the  female  geni- 
tals belong  rather  to  gynaecology  than  to  paediatrics,  since  they  are  chiefly 
of  the  internal  organs,  and  do  not  usually  give  symptoms  before  puberty. 

DISEASES  OF  THE  MALE  GENITALS. 

Balanitis. — Balanitis,  or  inflammation  of  the  prepuce,  is  one  of  the 
results  of  phimosis.  It  may  follow  decomposition  of  the  smegma,  infec- 
tion of  the  mucous  membrane,  injury,  or  masturbation.  The  parts  are 
swollen,  oedematous,  red,  painful,  and  sometimes  bathed  in  pus.  Re- 
traction of  the  prepuce  is  impossible.  Under  proper  treatment  the 
inflammation  usually  subsides  in  two  or  three  days,  but  there  may  be 
some  discharge  for  a  considerable  time.  Abscess  may  follow,  and  even 
gangrene  of  the  prepuce.  The  most  severe  cases  are  likely  to  be  com- 
plicated by  anterior  urethritis.  I  have  frequently  seen  erysipelas  start 
from  balanitis,  and  occasionally  diphtheria  occurs  here. 

The  object  of  treatment  is  to  remove  the  irritating  and  infectious 
material  lodged  beneath  the  foreskin.  This  may  be  quite  diflScult.  It  is 
best  accomplished  by  syringing  with  a  l-to-5,000  bichloride  solution,  and 
the  constant  application  of  a  wet  antiseptic  dressing.  Ice  is  often  useful 
where  the  oedema  is  great.  It  is  sometimes  necessary  to  slit  up  the 
prepuce  before  the  parts  can  be  thoroughly  cleansed,  and  in  severe  cases 
this  is  often  the  quickest  method  of  cure.  Circumcision  should  not  be 
done  during  an  attack. 

TTrethritis. — This,  like  the  same  disease  in  females,  may  be  simple  or 
specific.  Both  forms  are  less  frequent  in  little  boys  than  in  the  other 
sex.  In  simple  urethritis  the  inflammation  usually  affects  only  the 
anterior  part  of  the  canal,  the  fossa  navicularis.  There  is  a  slight  dis- 
charge of  pus,  and  sometimes  pain  on  micturition.  The  most  frequent 
cause  is  want  of  cleanliness. 

Gonorrhoeal  inflammation  is  more  common.  This  occurs  even  in  boys 
as  young  as  eighteen  months,  but  most  of  the  cases  are  in  those  over 
seven  years  old.  The  usual  cause  is  direct  contagion.  The  symptoms 
are  more  severe  than  in  the  simple  form,  and  resemble  the  same  disease 
in  the  adult,  with  the  exception  that  constitutional  symptoms  are  usually 
absent.  A  microscopical  examination  of  the  discharge  is  the  only  posi- 
tive means  of  diagnosis  between  the  two  varieties.  In  these  cases  it 
reveals  the  gonococcus  in  great  numbers.  Conjunctivitis  and  arthritis 
are  seen  as  complications,  just  as  in  the  female.  Orchitis  is  very  rare, 
but  balanitis  and  bubo  are  not  infrequent.  Poynter  has  reported  a  case 
in  a  boy  of  three  years,  who,  when  five  years  old,  required  treatment  for 
a  urethral  stricture.    He  was  infected  by  a  nurse. 

The  first  thing  in  the  treatment  is  always  to  keep  the  parts  covered, 
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otherwise  tlio  inftKtion  is  iilrncist  wrUin  to  Ix*  carri^fd  by  the  hands  to 
other  miiwut^  rtirnihrnne^,  u»^im]lv  tlie  conjuiietiva*  In  other  respecti  tlie 
tn'iitnu-nt  i*?  tht*  tiiimo  as  in  the  adult. 

Hydrocele. — ilydrot^ele  eont^ii^ts  in  an  a(*rumiilation  of  xiTtim  in  isom9 
part  of  the  8enmi*  jKmth  brought  down  hy  the  testich*  in  \U  descent.  In 
infant.^  it  i.*  nsujtlly  du«^  to  the  imperfL-ct  clo*iin:  of  this  pouch  at  mme 
point,  where  a  tluid  accumulation  occurs.  Four  varietiei  of  bydTocde 
are  met  with  in  young  children: 

1.  Contjeniial  hifdntn'U, — In  this  the  eondition  U  a  congi^nital  OM^ 
although  the  tumour  is  not  ai*iH^iyirily  present  at  birth.  The  tunicm  vigl* 
nali»  communicate^*  with  the  general  peritoneal  cavity.  There  ia  present 
andongated  tumour,  extending  from  the  bottom  of  t^  \m  thmi^gll* 
mii  the  whole  lt*ngtli  of  the  v^mV  The  tumour  u  r  ,  iiOEoetiiiiei 
sponianeoualy  by  position^  sometimi^,  when  -the  opening  ia  itmaUer*  oiilj 
1>.  ire.  It  nnlueirs  ^lowIy,  w4lbmit  jy;:urj^lin^,  t  in^  back  aa 
u^  •  a  hernia.  The  turuour  i*  tmuMlucent,  and  i  |ierciiiiioQ« 
The  tesitide  is  above  and  posterior,  and  usually  indistinrtly  felt*  dm* 
genital  hydnH-ele  may  l»«Momplicali\l  by  hernia, 

2.  Ilydrocfh  of  the  iunira  vaginati/f  with  ih§  eamU  cioMfd^-^U  tUa 
form  the  accumulation  of  tluid  h  in  the  scrotum,  conununicalion  with  the 
peritoneal  cavity  having  been  entirely  cut  off  by  the  complete  ol>literat30ll 
of  tills  pouch  in  the  canal  in  tlie  normal  way.  Thl^  i^  one  of  the  ntoit 
frei:|uent  fomiD,  It  give^i  ria*  to  an  oval  or  pear-yhafied  tumour*  <|nite 
toiiMfand  firm«  usually  al»out  two  inches  in  length.  The  conl  i«  distinctly 
Mi  above  it,  the  tetiticle  in  behiml  and  somewhat  abn^e  it«  anil  not  always 
feJt  ver}'  di^itinctly,  This»  variety  givea  tranitlucejicy  and  the  uiioal  elairtic 
feeling  of  a  hydroc^^^le, 

3.  li^droceU  of  the  cord. — This  ia  one  of  tlie  rare  fomuk  The  tttxiiti 
pcMieh  which  accompanies  the  spermatic  conl  is  open  above,  and  oqbi* 
niuiicateii  with  ti)e  [>eritx>neal  cavity ;  but  below  it  ia  doeed.  ^Fhe  iicretuni 
ia  normal*  and  the  te)«ticte  i«i  in  ita  u^ual  po«itioiL    The  tumour  ia  caiaDf 

ited,  and  n.'^lueible,  and  entirely  almve  the  nt^ituoL     tJiQaUy  it 
at  fiome  point  in  the  inguinal  canal.    Thii;  hydrodte  alio  may  be 
nplicated  by  hernia.     Tlie  diagnantic  pointa  arc  the  aame  ai  In  Uie 
'form  firsr  uid* 

4.  Bu  ijdroceU  of  ih^  cord. — The  peritooeal  poodi  of  the  eord 
ia  tbia  variety  ia  cIonhI  for  some  diatance  above,  and  afaiii  bdow,  but 

rhere  in  ita  cour^  it  ia  ojicn,  and  bete  the  fluid  accumttlatei  ill 
form  of  a  cyxt.  W1ien  »mall  it  reaemUei  an  trndeiOQiided  taetide; 
b«tt  OQ  i^xamination  tliia  organ  is  found  below  and  in  ita  oonaal  poai« 
tiML  When  in  the  canals  it  is  often  miataken  for  a  lymph  glands  fona- 
timm  for  a  small  hernia.  The  tumonr  ii  usually  abont  the  fiie  of  an 
aimood.  It  ia  elastic  and  irreducible*  and  trmnalncittit  lib*  the  other  vari- 
etiea.    In  oaeet  of  doubt  it  may  lie  punctured  by  a  faypodamiic  iMedla. 
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Treatment  of  Hydrocele. — In  the  congenital  form  the  application  of 
a  truss  will  sometimes  cause  obliteration  of  the  canal,  so  as  to  shut  off  the 
hydrocele  sac  from  the  general  peritoneal  cavity.  It  is  subsequently 
managed  like  an  ordinary  hydrocele  of  the  tunica  vaginalis.  In  infants 
and  young  children  it  is  rare  that  active  operative  measures  are  called 
for  in  any  variety  of  hydrocele,  as  these  usually  tend  to  disappear  spon- 
taneously in  the  course  of  a  few  months.  The  internal  administration 
of  iodide  of  potassium,  six  or  eight  grains  a  day,  sometimes  aids  absorp- 
tion. Iodine  may  be  applied  locally  over  a  hydrocele  of  the  cord,  but 
should  not  be  applied  to  the  scrotum.  Some  cases  are  cured  by  a  simple 
puncture  with  a  needle,  allowing  the  fluid  to  drain  off  into  the  cellular 
tissue  of  the  scrotum  from  which  it  is  absorbed ;  others  by  a  single  aspira- 
tion with  a  hypodermic  syringe.  It  is  seldom  necessary  to  resort  to  the 
injection  of  irritants  like  iodine  or  carbolic  acid. 

DISEASES  OF  THE  FEMALE  GENITALS. 

VAGINITIS. 

This  is  a  catarrhal  inflammation  usually  affecting  only  the  vaginal 
mucous  membrane,  but  may  involve  the  urethra,  bladder,  and,  in  older 
girls,  the  lining  membrane  of  the  uterus,  the  tubes,  and  even  the  peri- 
tonaeum. It  may  be  simple  or  specific  (gonorrhoeal),  both  forms  being 
fairly  common. 

Simple  Vaginal  Catarrh. — This  may  be  seen  at  any  age,  even  in  in- 
fancy, but  is  most  frequent  after  the  second  year.  It  occurs  especially 
in  girls  suffering  from  malnutrition  and  anaemia,  and  whose  personal 
cleanliness  is  neglected.  It  may  follow  any  of  the  infectious  diseases, 
particularly  measles.  It  sometimes  complicates  varicella  with  a  local 
lesion  in  the  vagina.  It  may  be  traumatic,  as  from  attempted  rape  or 
the  introduction  of  foreign  bodies.  Other  causes  are  pinworms  and 
scabies.    It  is  sometimes  the  cause,  sometimes  the  result  of  masturbation. 

Symptoms. — The  disease  generally  begins  as  a  subacute  catarrhal  in- 
flammation, the  discharge  being  the  first,  and  in  mild  cases  the  only 
symptom.  It  is  of  a  white  or  yellowish  white  colour  and  not  very  abun- 
dant. If  the  parts  are  not  kept  clean  the  odour  of  the  discharge  is  quite 
foul.  In  severe  cases  the  discharge  is  abundant,  and  may  excoriate  the 
skin  of  the  labia  and  thighs.  The  mucous  membrane  is  swollen,  red, 
and  bathed  in  a  muco-purulent  secretion.  Microscopical  examination  of 
the  discharge  shows  bacteria  in  large  numbers  and  of  many  varieties,  but 
they  are  chiefly  the  ordinary  cocci.  The  urethra  and  bladder  may  be 
involved  so  that  micturition  is  frequent  and  painful.  The  inguinal 
glands  are  sometimes  swollen.  With  proper  treatment  and  in  cMldren 
who  are  in  good  general  condition,  the  disease  usually  lasts  from  one  to 
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tfajoe  weeks;  or,  under  tinfaTourable  conditiotiB,  there  may  be  a  perastent 
leueorrluval  lU^^harge  for  a  long  time. 

Qonoeocous  Vapnitii.— So  far  from  Uniig  ran*,  a*  moA  oimw  (luHiglit, 
this  dist'UH'  hu.*^  1m vn  t^howD  hj  recent  obtM.*n'atioiis  to  bt  vtry  ooniDOfi 
amonjj  ^irk  of  all  a^^,  even  young  Infants.  It  is  espmtllj  m  lioi|ittal^ 
and  other  inatitutions  that  it  Is  seen,  and  here  it  mu^  be  considered  one 
of  the  nioKt  frequent  and  modt  troublesome  of  houi<e  infectionji,  Routim* 
riu<'rog<H}j)i('ji1  t'^iiniiiuitioriti  which  I  hnvi*  had  madr  of  \)w  iraginal  di^ 
^cbargi^  of  children  in  various  institutions,  usually  n^vraliHl  tlie  exi*t* 
of  gonococcal  vaginitis^  often  in  a  mild  form,  in  from  two  to 
(en  per  cent  of  the  inmates.  Epidemica  in  institutions  are  ejceeedingly 
common  and  very  diflicult  to  control.  Only  one  who  hai*  experienced 
auch  epidemicd  can  appreciate  what  a  m^ourge  TaginitiA  may  benmie. 
No  ]e$8  than  four  ti^uch  epidemics  wcrv  obt^crviHl  in  '  ^'  ''It*'  Ilcn^pita] 
between  the  years  lsyj>  and  1904,     During  thi»  p^  *i  casca  wen* 

obiierved  in  thia  institution.*  Qonococcus  vagimtia  oftm  eitiata  to  day- 
_niiraeri€s  or  hornet  for  foundlings,  aa  well  aa  in  general  hoapitala  and 
floma  for  older  chihlren.  In  out>patient  practice,  and  atniuig  the  poor 
in  tenements,  cn^*^  an*  (*om$tant]y  Been,  and  even  among  tlit*  wrlUto*do 
tUa  diaeaao  i«  by  no  meana  rare.  From  the  manner  in  whidi  it  la  oon* 
tficted,  it  should  not,  in  young  childn^n,  be  oonaidered  a  Teoeieal  diiwiif, 
In  imtitutioni4,  gonococcuii  vaginititi  can  generally  be  traced  to  aooie 
diiid  admitt4^1  with  an  acute  fonn  of  the  du^eaae.  Before  tlie  condition 
ta  rec^igniMsd  and  the  patient  quarantined^  an  entift  waid  or  dormitory 
may  be  infected,  and  a  local  epidemic  may  be  the  reanlt;  and  oooe  well 
» nnder  way  thiii  may  last  for  months. 

In  infants  and  young  children  the  diaeaite  la  iddoin  act|aind  by 
[direct  contact,  eitlutr  tfaexual  or  manual,  but  tni^i  frvqoently  thmogh 
modium  of  napkins.    Other  poissible  meana  of  infection  are  towda, 
waah-clotha,  underclothing,  bed*UocD,  tbefinonelefi*  ayrii^gai* 
i,  or  hath  water.     Even  when  the  most  caiefal  attentioii  hit  been 
to  theste  matUrrx.  I  have  frei}ucntiy  i^een  ward  epidemica  eontiniie 
abated.     Atmospheric  infix'tion  seema  unlikelv.     The  moat  probable 
lion  under  th*^^*  inrcumatanoai  ia  '  diamae  ia  apread  by 

in  waj^hmg^  feeding,  dreaaing,  or  im       ^     iddrvn,  b«it  eapmally 
in  the  changing  of  napkina.     In  many  caaes  it  waa  found  im|«)asible  to 
^demtoi  until  both  the  patienta  and  their  aHendanli  wem  f|iiar- 
ittoed. 

In  girla  from  aix  to  twelve  yeara  old  other  meana  of  contagbo  muai 

r  eonaadoed,    Thia  may  be  by  direct  contact,  manual  or  fexnal,  or  deep* 

:  with  parenta  or  othera  who  may  hate  the  diaeaae.    IVitt  found  in  M 
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per  cent  of  his  cases  that  the  mother  had  a  Icucorrhoeal  discharge.  The 
mode  of  contagion  may  be  difficult  to  trace,  but  this  fact  should  cast  no 
doubt  upon  the  diagnosis. 

Symptoms. — In  infants  and  young  children,  in  the  mild  cases  the 
disease  is  limited  to  the  mucous  membrane  of  the  vagina.  There  is  a 
moderate  yellow  discharge  which,  by  microscopical  examination,  contains 
pus  cells  and  gonococci.  There  is  little  redness  and  no  symptoms  of 
discomfort.  In  more  severe  cases  the  discharge  is  copious,  often  thick 
and  of  a  yellow  or  yellowish-green  colour.  It  may  be  tinged  with  blood 
from  slight  erosions.  It  often  causes  excoriation  of  the  labia  or  thighs. 
In  many  cases,  but  by  no  means  in  the  majority,  the  urethra  is  involved, 
causing  frequent,  painful  micturition.  Less  frequently  the  inflammation 
extends  to  the  bladder,  but  seldom  or  never  at  this  age  to  the  mucous 
membrane  of  the  uterus.  The  symptoms  are  chiefly  local,  but  there  may 
be  a  slight  rise  of  temperature  to  100**  or  101**  F.  during  the  period  of 
most  acute  inflammation. 

In  girls  past  the  age  of  six  or  seven  years,  the  symptoms  resemble 
those  of  the  adult:  copious  secretion,  the  formation  of  crusts  on  the 
labia,  frequent,  painful  micturition  from  involvement  of  the  bladder  and 
urethra,  and  difficulty  in  locomotion.  There  may  be  slight  fever  and 
general  malaise.  The  inflammation  may  extend  to  the  lining  membrane 
of  the  uterus  and,  through  the  Fallopian  tubes,  to  the  pelvic  peritonaeum. 
Sanger  has  reported  such  a  case  in  a  child  of  three  years.  The  endome- 
tritis may  be  demonstrated  by  the  use  of  a  small  speculum,  by  which  the 
discharge  may  be  seen  coming  from  the  cervix.  Swelling,  and  very  rarely 
suppuration,  of  the  inguinal  glands  may  take  place. 

A  positive  diagnosis  between  simple  and  gonococcus  vaginitis  can  be 
made  with  certainty  only  by  a  microscopical  examination  of  the  dis- 
charge, though  in  default  of  such  examination  an  abundant  purulent 
catarrh  should  be  assumed  to  be  due  to  the  gonococcus  until  the  opposite 
is  proved.  In  simple  catarrh  the  discharge  is  made  up  of  epithelial  and 
pus  cells,  with  quite  a  wide  variety  of  bacterial  forms,  chiefly  cocci  and 
bacilli,  occasionally  a  few  diplococci.  In  gonococcus  vaginitis  the  gono- 
cocci are  found  in  large  numbers,  and  are  usually  the  only  bacteria 
present.  To  be  diagnostic,  they  should  be  demonstrated  within  the  pus 
cells  as  well  as  outside  them.  The  gonococcus  decolourizes  when  stained 
by  Gram's  method,  which  fact  distinguishes  it  from  the  other  organ- 
isms likely  to  be  present  in  the  vagina.  The  staining  is  quite  as  diag- 
nostic as  the  cultural  characteristics  of  this  organism.  Cases  of  vaginitis 
are  to  be  regarded  as  suspicious  if  pus  is  found  and  few  organisms  are 
detected;  in  such  conditions  subsequent  examination  usually  reveals  the 
gonococcus.  In  my  hospital  experience  the  gonococcus  cases  have  out- 
numbered the  simple  purulent  forms,  fully  ten  to  one. 

In  infants,  where  the  amount  of  discharge  is  small  and  likely  to  be 
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ovfMloiiktMl,  ii  is  an  ndvanta^**  to  apply  U'twivn  tho  labia  a  foW  of  piu/i- 
n|Miii  ulii(  h  ilif  yt'lluw  stain  of  a  piiriiK'iit  (lis<*hnrp*  is  n^inlilv  nnticvNJ. 
wliirli  iMi;rlil  otIiiTwiM*  t'M'ajH'  ohs^Tvatitm. 

(iiiiUMiHcus  va^Miiitis  may  k'  ciimplicatwl  l»y  oonjunctivitis.  arthrili!*. 
rijilo-  or  iMTJcaniitis,  jM-ritonitis,  and  [mvtitis.  C*oiijunotivitis  is  th«' 
mo>t  frnjiiriit.  tin*  iijfiHtion  usually  InMng  earritHl  l>y  the  hamls.  iUm**- 
iMHcns  arthritis  is  not  uncommon  own  in  younp  infants.  It  is  usually 
a  multiple  artliritis.  witli  tlie  constitutional  symptoms  of  pya»mia.  Thr 
wri>t,  ankN',  kmt»  and  cilK)w,  and  small  joints  of  thi»  finpTs  ami  lin-s  an» 
Tiio>t  fnN|n«*ntly  involv^nl.  Th ost»  rasi»s  an»  considcnNl  moiv  fully  in  ihi* 
<'liaf»iiT  ou  Acute  Artliritis  in  Infants. 

The  dia;:no^is  in  all  the  complicating  conditions  is  hase^l  upon  the 
pn'si'iicr  of  the  ;:on*M'»H-cus. 

I'mplnjlnxis. — The  hi^rhjy  conta^'ious  character  of  ^mociHTUs  va;ri- 
nitis  makes  it  imiH*rative  that  such  <'asi»s  should  ni»t  U'  nt-eiveil  into  thi' 
same  ward  or  ilormitory  witli  other  childn*n.  Only  in  thi-  uay  «an 
house  epidemies  Im*  previ-nti'^l.  ('as4N  which  an»  mihl  «iln»uhl  U*  evcludi-^l. 
a<  Well  a>  tho«»e  whirh  nri'  >«'Vere.  The  only  efTet'liv*'  measun*  i>  ti»  ii»ake 
the  microx'opica!  examination  of  va^rinal  dis<*harp's  of  chihlren  admitte«l 
to  an  in>titution  a>  much  a  matter  of  routine  a>  the  taking  i»f  throat 
cultun*-  if  tliere  is  a  tonsillar  (*\udate.  Casts  >howin^  the  >r«m«K*<Nvus 
slhiuld  he  <juarantim'«l  or  e\clud«'<l.  Wh«*n  then»  an*  a  j;reat  many  ad- 
missions t'\ery  month,  a  ca>e  <Kia>ionally  e><*ai>es  detection.  The  ruh* 
whiih  we  \\i\\v  folliiweil  in  the  Hahies*  Hospital  has  Us'n  ti»  nuike  not 
i*nly  an  examinatiiin  on  a<]missii»n.  hut  routine  e.\aminatii>n<  of  all  lu- 
tii'Uts  at  >tati'd  inier>aU.  Hidy  hy  this  means  has  it  at  timt--  Ufu 
jMis^ihie  to  eradirati'  the  disi'aM*. 

The  attendants,  hoih  day  an«l  ni;:ht  nurs*»s.  jis  well  as  the  children, 
shonlil  Im"  «niarannned.  Napkins.  undercli>(hin^.  and  shi-els  fn»m  the 
Uils  of  infti'tiMJ  rliildren.  al'^*  towels  and  wa.sh-cli»lhs.  shouhl  not  p»  iniii 
tlie  eomiMMn  laiinijrx.  hiii  sIhuiIiI  |n>  first  .soake«l  in  a  stmn;:  siilution  of 
earlMilh-  arnl.  and  afterxianl  lM>ihil.  .Ml  arti<*h^  (i»nnetlt*il  HJih  ihi» 
ehildren^  inilii.  \\U*i  -\rinu'es.  thern»ometers.  etc.,  should  W  carefully 
disinf.i  ted.  Thi-  •ir;:ani-!ii  is  oi»e  that  is  fairly  i*asy  to  kill,  and  if  pn»jNT 
pntautiMn-  are  taken  i-pidemi*  s  may  W  pn'vented.  The  esM>ntial  miM-*- 
un*  is  a  prompt  re<  nL'nititin  anil  isi»lation  of  the  tirst  ca.s**  in  th«*  )io<.pital. 
t^uarantine  ^hmild  nmtinne  not  on1\  until  tlu*  catarrhal  intlammation 
has  ^uh-iiled  .m-l  ih.-  i»rLMni-Jn  has  disap|M*anil.  a*  ^^lown  hy  a  sin;:h' 
n»*L'Jiti\e  mil  r-'-t  Mpii  al  rxamination,  hut  fi>r  a  t-onsiderahli-  time  lon::iT. 
isinee  a  sli;r|ir  .Ii-,  hMij.'  ii»ntainin;:  a  few  orpinisuis  may  n'main  for 
weeks  aft.r  t)m-  «  ;i--  's  rim-i«1ereil  iim**!.     Itelap"^**  an*  vitv  fn^pient. 

Trrnfw  n*  ■    i  'a-e-  .if  -iiiiple  \aL'inal  eatarrh  should  In*  irriL'ati^i  tuin* 
dailv  with  a  unriii  -:iriir:it»-d  -«ihition  of  horie  aeid  or  I  to  ."i.imo  tmhlo- 
rido.     Cleanliiie-s  -hfudd  U-  -i-^-uretl  hy  fre^pient  hatliing  ami  the  skin 
45 
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protected  by  ointments.  In  more  severe 
as  sulphate  of  zinc  or  tannic  acid,  slioi 
in  solutions  of  from  one  to  five  per  cei 
should  be  built  up  by  iron,  cod-liver  oi 
In  gonococcus  vaginitis  more  energet 
child  should  wear  a  napkin,  to  prevent  < 
by  means  of  the  hands.  Irrigations  she 
and  stronger  antiseptics  employed  thai 
are  protargol,  in  solutions  from  one  to  t 
in  solutions  from  five  to  twenty-five  ] 
should  be  made  with  a  cotton  swab ;  the 
the  form  of  suppositories,  or  the  vagin 
in  these  solutions.  The  closest  attentio 
cases.  This  disease  is  very  tedious ;  ma 
be  required  for  a  cure.  On  the  whole, 
on  account  of  the  difficulties  in  the  wa^ 
cations.  When  the  disease  involves  th 
general  measures  as  in  adults  are  indi 

GANGRENOUS  VUL 
This  is  the  same  process  as  that  s 
cancrum  oris.  It  usually  follows  one 
fretjuently  measles,  occurring  in  patien 
greatly  reduced.  There  is  first  noticei 
skin  being  shiny  and  swollen  over  a  ci 
of  this  there  soon  appears,  usually  upor 
circumscribed  spot.  Day  by  day  the  ga 
by  the  induration.  It  may  involve  tlio 
the  inons  veneris  and  the  perinjeum. 
If  recovery  takes  place,  it  is  with  consi 
c()!ise<{iience  of  the  extensive  siougliin/ 
there  may  be  iistiihe,  stenosis,  or  at  res 
is  very  l)a(l.  The  only  radical  treatinei 
cation  of  the  actual  cautery,  carbolic  oi 

CHAPTEri 

ENUHEJ- 
Synonyms:  Incontinence  oi 

KxintKsis  may  be  due  to  some  inalff 
as  ail  abnormal  opiMiiii^r  of  the  bladdc 
of  the  l)lail(l('i\  or  to  the  iH'rsislcnco  c 
tho  urine  is  discliarixi'd  from  the  nnib 
diseases  of  tlie  central  nervous  svstcn 


nvuW  iiM*nin;;iti<.  tiiinniirs  of  tin*  Urain.  ctTtain  {nn\\<  of  iiiw-Im*.  ami 
ill  iiijuri»'>  nf  tlif  rnnl.  In  many  of  th«'M»  cumlitinn**  iIht**  i*  ao^Niat***! 
ini'(>ntin(*n4-f  nf  faMi'>.  Hnth  of  tlir  jrnuip^  t»f  vi\^'^  mciitinniil  an*  i|nitr 
iliMinct  fn»m  tht'onlinarv  form  of  in('«intiiu*n('«'  of  urin«»  wliicli  i-  -ai-n  in 
('hil(lli(M)tl.  Tlu'  lattiT  i>  to  U»  n»;ranli*<l  as  a  nfun»>i'i,  ami  i>  tin*  i»nly 
variety  which  will  Im*  i-onsidiTiHl  hrn*. 

It  is  in  many  iiim's  |N>ssihh*  it)  t^ath  infant>  to  fontnki  th«'  «'\at>nation 
of  tht»  Ma<l<ltT  U'fon*  thr  cml  t»f  thi*  first  year;  n-iuaily.  1iow«*yit.  «^»ntnil 
is  not  a('«|uin*(l  cvrn  during  waking  hours  until  m»iiu>  time  ilunn*;  tln' 
Mrond  year,  ami  in  mhiio  healthy  infants  not  U>f(»n*  tlie  eml  of  thf  miimiiI 
year.  The  time  (Ie|H*mls  very  mueh  upon  the  trainiii;!-  If  a  rhiM  iliirin;; 
its  Jjiiij_jt;ar  ean  not  control  the  evacuatittn  of  the  Maihler  ilurin*:  it-* 
wakin^^  hours.  ineontinem*e  may  Im»  mi  id  to  e\i-i. 

Etiology. —  Ineontineiut*  of  urine  may  U-  due  to  a  e«*ntinuiin(^'  i»f  tli" 
infantile  condition,  to  anything  which  iniTea>f*^  the  irritaliilit)  of  the 
spinal  ii*ntn\  or  wliicli  interfere^  with  the  «-«n'hral  rt»iiiro|  omt  thi- 
cen!n\  or  to  aiiythiii;:  ^hich  increaM*-.  tin*  irrilahility  of  ihi*  tirminal 
tilam(*nt>  of  the  \<*>i('al  iierve-^  or  of  thoM'  in  th«'  iiei;;hlMMirhiMM|.  'rhi- 
4>auM's  of  im*<»ntinen(v  thu**  may  Im'  in  the  central  iierMMi*  <*y'*teiii.  in  the 
urine,  in  the  Madder,  or  in  any  of  the  adjan'iit  orpm^. 

The  eaus4*>  relatin«r  to  the  central  mTVoii<  sy-^tem  are  in  the  mam 
tho-M'  of  tilt*  other  iieuroM's  of  eliildhiMMl ;  th*'?^*  an*  ana'Tiiia.  malniitrition, 
an  inhenteil  nerxou-*  constitution,  or  a  condition  of  extn'iiie  ner\ ou^ni»>'* 
or  neurasthenia,  the  n'^ult  of  tin*  childV  ".urnainilinu'-.  In  -ih-h  laH^^ 
iiu-ontineiici'  i- often  a^^^MH^iattMl  with  chi»n'a.  «'pilep-\.  hy<»iiTia,  heailaclH*^, 
iii'ural;:ia.  and  other  nervou-^  symiitoni-.  In  iIh-m*  coiidiliiino  th«n'  may 
Im*  imt  onl\  an  iiuTeaMil  irritahility  i»f  th«*  ner\e  eeiiiri"».  I»ut  aU»  of  the 
|nTi|»fH'ral  !ier\«"..  acc«MiipanieiI  jiy  li»?»«<  of  tom*  nf  thf  \«-Mal  ^pliMirter. 
A  •similar  condition  may  exi-t  with  a!iin»*l  an\  form  »»f  aiiiTi-  illm*^". 
u-^iially.  howr\er.  fM-inj:  mily  tem)Mirary 

Iiicoiitiiieiiee  may  U'caUMil  either  hy  a  hiiifiiy  a«'ii|.  roiu.  iitnitiil  urine 
whiT«*  an  itioutVii  ieiiT  aiiioiint  of  fluid  i**  taken,  or  to  the  op{Hi-!ti'  Mimli- 
ti«»n.  wh«'re,  owin^  t«»  tin-  drinking  of  a  lar;:e  •|U,iiim\  **(  wa!i*r.  ••ft«»n 
Mnl\  .1  iiialler  of  liahil.  tin-  amount  i»f  uriin*  i?*  \er\  ^'natl\  inrria^**!  and 
pa-'Mil  iit  fre«|iient  iiiter\uls. 

In  iIh*  lilail'hr  il-elf.  iv-titi«i  nnd  vi»^ical  calculu-..  allh«»ii.rh  infn^ 
ijutiil.  -IhhiM  not  i-*  iixtrl-Niktil  ii*  |>ii**iM«'  «"aiiM»*.  In  a  f'W  laM-.  wlirn* 
im-oiitinmri*  ha*  r\i«.T«"«l  a  l«»iii!  tune.  th«*  lila<l«ler  U^iiim-  *«i  i>tiitrarte<l 
that  i!  will  hol.i  Lilly  an  ouiiif  or  t\i«»  i»f  urine.  Thi*  cinnhtion.  alihoUi;h 
n"l  ihi-  priinar\  «aiiM'  .if  iniin»*i'».  ina\  U'  i-noii^jh  to  rniitinu*-  :t 

I^Hiii  irrifati'iii  in  tin*  !ni;:liU»iinML'  ''rLMii*  umw  '••■  'I'lf  !••  .idlM-n-ii' 
pnputi*.  !»:i!.initi*.  phiiiio*i*.  ''r  ti»  :i  narp'w  TiM-.itu-.  A'l  "f  t!;.  -  .'•niii- 
tM'ii*  an-  frf«[Ufiit!\  a**«»*ialt"»l  with  >nM»ntiiii  iin-  Kii  t.i!  '.rr;T.i'  "U  may 
k-  i\\ir  to  piiiworms.  anal  tis^urv,  or  nvtal  jwlypu*;  and  vairinal  iirita- 
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tion  to  vulvo- vaginitis  or  adherent  clitoris ;  but  these  are  rarely  the  only 
cause.  Often  we  have  incontinence  as  the  result  of  a  combination  of  sev- 
eral causes,  no  one  of  which  alone  would  have  been  sufficient  to  produce 
it.  Thus,  in  a  healthy  child  phimosis  may  give  rise  to  no  symptoms,  while 
in  one  who  is  anaemic  or  neurasthenic  it  may  produce  enough  local  irri- 
tation to  cause  incontinence.  In  many  cases  heredity  seems  to  be  a 
factor  of  some  importance,  parents  often  having  suffered  in  their  child- 
hood from  the  same  condition ;  quite  frequently  two  and  sometimes  even 
three  children  in  the  same  family  are  affected.  In  many  cases  the  con- 
dition seems  to  be  mainly  the  result  of  habit,  and  in  all  cases  habit  is 
a  potent  factor  in  continuing  the  incontinence,  sometimes  after  the  orig- 
inal exciting  cause  has  been  removed.  Frequently  no  adequate  cause 
can  be  found.  Both  sexes  are  about  equally  liable  to  enuresis,  and  it 
may  be  seen  in  all  ages  up  to  puberty. 

Symptoms. — Enuresis  may  be  nocturnal  or  diurnal,  or  both.  Of  184 
cases,  73  were  nocturnal,  9  diurnal,  and  102  wore  both  nocturnal  and 
diurnal.  Cases  differ  greatly  in  severity.  Incontinence  may  be  habitual, 
occurring  every  night,  often  several  times  during  the  night,  and  fre- 
quently during  the  day ;  or  it  may  be  only  occasional  under  the  influence 
of  some  special  exciting  cause,  where  it  continues  a  few  days  or  weeks 
imtil  the  cause  is  removed.  In  a  considerable  number  of  cases,  the  condi- 
tion lasts  from  infancy  until  the  sixth  or  seventh  year.  It  may  even  con- 
tinue until  puberty ;  but  it  generally  ceases  at  that  period,  unless  its  cause 
is  mechanical,  or  depends  upon  some  organic  disease  of  the  brain  or  cord. 
In  ordinary  enuresis  there  is  never  dribbling  of  the  urine,  but  usually  a 
contraction  of  the  walls  of  the  bladder  follows  almost  immediately  upon 
the  desire  before  the  patient  can  make  his  wants  known  or  reach  a  con- 
venient place  for  micturition.  At  night  the  same  thing  may  occur  with- 
out wakening  the  child,  the  contraction  being  of  purely  reflex  origin. 

Prognosis. — The  condition  is  usually  hopeless  when  it  depends  upon 
organic  disease  of  the  brain  and  cord  ;  also  in  cases  due  to  malformation, 
unless  these  are  amenable  to  surgical  treatment.  In  the  ordinary  cases 
seen,  the  j)rognosis  dej)ends  upon  the  age  of  the  child,  the  duration  of  the 
symptom,  and  the  nature  of  the  exciting  cause.  In  children  of  from 
three  to  five  years  a  cure  can  usually  be  accomplished  with  proper  man- 
agement. Tliose  who  are  older  are  much  less  amenable  to  treatment, 
especially  if  the  condition  has  persisted  since  infancy;  but  if  the  incon- 
tinence has  lasted  only  for  a  year  or  so,  the  outlook  is  much  more  encour- 
aging. When  some  cause  can  be  discovered  which  can  be  removed,  the 
prognosis  is  better  than  if  none  can  be  found.  There  are,  however,  some 
cases  in  which  no  other  cause  than  habit  can  be  discovered  which  resist 
all  treatment,  the  condition  finally  ceasing  spontaneously  at  or  a  little 
before  puberty ;  in  very  few  does  it  continue  beyond  this  period. 

Treatment. — ^The  first  indication  is  to  remove  the  cause,  where  one 
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can  tie  fonnct.    If  fhei^  are  preputinl  adbmaitf,  thej  ahotild  be  liniken 

up  am]  irritiiting  Jtim*innA  r^movtni.     If  phimoais  ta  praMAty  il  aboiiU  km 

n^lievnl  by  fdnHcliinj^  ur  circumctjtion.     A  tiArrow  raiiliii  AouM  te  cut 

to  pro|)er  i]irupfiMiau8,     If  titone  in  tW  bladder  ta  nuqioeted^  sji  it  iltoutd 

be*  when  the  tiiitiuiiDi*zic^  i»  wnrm  by  day  and  aecsompaiiied  by  airaiaiitK 

and  painful  i^pHiim  of  iho  bladder,  the  patient  ahcmkl  be  aomidel  for  itoMi 

bPjtiwonn»  in  the  rftctum  iihould  reoeiTe  the  appropriate  traatmoil  by 

'i&j^tiona.     While  the  local  eonditiona  mentiuiiL^l   abould  alwaya  be 

ittaided  to,  tlie  fact  remaini^  that  few  vm^^  are  cured  aimply  by  R4i«v« 

^^  (ht*nu  exit^pt  thn««e  dut*  to  \  epical  ralciili.     The  explanatiao  ot  thta 

f|a  that  habit  i«  so  imjiortiitif  n  tmiar  m  keeping  up  ioooDitiient^*  wrhom 

it  hm  ttiated  a  long  time. 

A  ooDceiilrateil  urine  ol  hi^'h  m  i»ltty  with  depaaiti  of  urie  aeul,  i^  an 
indieatjim  for  alkaliea  anil  tlu*  fn^'  um'  of  ail  fluida*  atpociaDy  watitr. 
On  tbij  other  Imnd*  when  then*  in  paAned  a  Urge  tittantity  of  urtne  with 
low  «i|Kxnfic  gravity*  the  amount  of  water  and  other  fluid-  should  be 
re!^triiti*d.  During  the  nighty  water  ahonld  be  forbidden  and  tin*  antuunt 
given  in  the  latter  jMirt  of  the  day  greatly  reduced.  In  tbete  eaam  the 
incontiiierii^^  In  nften  aimply  the  rcanll  of  the  poiynrta,  wbieh  in  tnro 
depends  ufmn  pilvdi]jata. 

To  iof'titute  a  pn»{a*r  genera]  rtgine  riiotild  be  the  neit  atep  in  the 

Ltrastment,     Care  ^htiuld  be  taken  to  icicftre  for  the  child  a  aimple,  natural 

ife»  piiiferalily  in  the  ciuintry*    Tliere  fihftuld  be  no  ofrertaiiiig  of  the 

nerfoua  vyatem  at  homo  or  in  achooL     Every  eaoae  of  unoaturml  eteite- 

ment  ahonld  be  avoided.     Early  boura  and  plenty  of  aleep  muat  be  inai#leil 

upon.    Oertatn  artidea  of  diet  are  to  be  aroided^  and  eolTeep  tea,  and  beer 

>uld  be  abi»olutely  prohibited.     Bweeta  and  all  highly  aeaanned  food 

^abould  tie  vifry  sparingly  allowed »  or  not  at  alt     Although  it  h  Mieved 

by  many  thai  a  diet  inta  which  meal  mtera  largely  ia  injunoita,  ftiim 

pervonat  experience  I  lui? e  not  found  the  esduakm  iit  seal  lo  ha  of  any 

advantage.    The  dii*t  wbieJi  iortiaBda  bort  ia  a  ainple  one  eompnaed  of 

milk,  f i«ieetablaiH  fruita,  meata,  and  csweala.    With  noal  patHiita  who  have 

'  ta  mall  lo  allow  fluitU  fn«r]y  during  the  earl/ 

i^i^  or  none  after  S  or  4  r  m.,  a  dry  aupper  being 

jven  juM  before  letirtiig.  The  child  ahould  be  taught  to  Imld  hia  water  aa 

'^  nnii  the  day,  lo  accttaton  the  Madder  In  full  dialcntioiL 

uhI  towanl  improving  Ibe  geMnl  nnaeular  and  nervfioa 

tone  are  of  the  grcmteat  Importanee^  and  they  are  rec|ntrefl  in  ntuMl  caaea^ 

ioeepiing  the  very  yonng children.    It  aliovld  be  rsmmhcveil   '        r^m* 

lincnce  nf  urine  k  a  neuraaia,  dapaiiJIng  Ithe  aanit  oamwaai  ■  <xn1 

upon  diaturbnl  nutrition.    Annfmia,  chlciroaia,  ntalnulrithm,  tmlignaLioit^ 

cniiati|iatioQ  ahould  earh  neeeive  eaieful  altaotiiin.     An-  ' 

aiaeh  aa  adenoid  growtha  of  the  pharyni,  whieh  rov 

e  the  general  nortona  ifritabillty,  ahould  be  i 
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The  moral  treatment  of  the  case  is  important.  One  should  work 
upon  the  chikrs  pride  and  use  every  possible  means  to  strengtlien  his 
will.  Punishments  whether  corporal  or  otherwise  do  little  good,  and 
with  most  children  they  are  absolutely  harmful.  With  children  in  whom 
incontinence  is  chiefly  a  matter  of  habit,  I  have  often  found  rewards 
more  efficacious  than  any  other  means  of  treatment.  One  should  first 
find  out  what  it  is  that  the  child  desires  most — a  new  doll,  a  bicycle,  a 
pony — and  allow  him  to  have  it  if  his  bed  is  dry,  taking  it  away  if  it  is 
wet.     A  reward  of  five  cents  for  every  dry  night  sometimes  works  marvels. 

The  measures  described — removal  of  local  causes,  building  up  of  the 
general  health,  institution  of  a  proper  regime,  and  mental  and  moral 
means — in  a  very  considerable  number  of  cases  suffice  for  a  cure.  They 
generally  constitute  the  most  important  part  of  the  treatment,  and  their 
value  is  not  sufficiently  appreciated.  Personally  I  have  found  these 
means  more  effective  than  the  use  of  specific  drugs.  Drugs  are  useful  sla 
accessories,  but  alone  seldom  accomplish  a  cure.  Of  those  employed  bella- 
donna is  certainly  the  most  effective,  but  its  administration  should  be 
continued  for  a  long  time.  Atropine  either  in  solution  or  in  tablet  form 
is  the  most  convenient  method  of  administration.  For  nocturnal  in- 
continence, Yi^-Q  of  a  grain  for  each  year  of  the  child's  age  up  to  seven 
years,  is  a  suitable  initial  dose.  A  child  of  five  would  thus  be  taking 
g\jf  of  a  grain.  At  first,  a  single  dose  should  be  given  at  bedtime ;  after 
a  few  days  a  second  dose  may  be  given  three  or  four  hours  earlier.  To 
push  the  drug  much  further  than  this,  causes  much  discomfort  and  is 
of  doubtful  advantage.  After  the  condition  is  under  control,  the  same 
dose  should  l)e  continutKi  for  some  time  and  then  reduced,  the  atropine 
being  given  for  at  least  two  months  in  gradually  diminishing  doses  after 
the  incontinence  has  ceased.  This  is  very  important  if  the  cure  is  to 
be  permanent,  as  there  is  so  strong  a  tendency  in  these  cases  to  relapse. 

Strychnine  may  be  added  in  cases  not  yielding  to  the  atropine  alone. 
It  is  particularly  advantageous  when  there  is  diurnal  as  well  as  nocturnal 
incontinence,  for  under  these  conditions  there  is  usually  a  lack  of  tone  in 
the  sphincter,  as  well  as  increased  irritability  in  the  mucous  membrane 
of  the  bladder.  The  initial  dose  for  a  child  of  five  years  should  l)e  -j^ 
of  a  grain  twice  daily:  this  may  be  gradually  increased  to  -j^  ot  sl  grain 
three  times  a  day ;  but  there  is  rarely  any  advantage  in  pushing  it  f ur- 
tlier.  Ergot  is  sometimes  useful  in  conjunction  with  other  drugs,  but 
rarely  gives  relief  when  l)oth  strychnine  and  atropine  have  failed.  Some 
obstinate  cases  are  reported  to  have  been  relieved  by  faradism;  the  posi- 
tive }X)le  is  attach(Hl  to  a  small  electrode  passed  into  the  rectum  and  the 
negative  pole  applied  over  the  bladder.  The  sitting  should  last  for  ten 
minutes  and  be  repeated  three  times  a  week.  ^ly  own  experience  with 
this  method  of  treatment  has  been  disappointing.  If  there  is  reason  to 
suspect  a  contracted  bladder,  as  when  the  incontinence  has  lasted  for 
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yvATs  und  the  bladder  will  never  hold  intin*  than  an  nuniv  nr  two  of 
urine,  cure  is  HUiietinieri  aeeoniplished  hy  daily  distending  the  organ 
up  to  its  normal  eapaeity  with  warm  water. 

Careful,  intelligent,  systematie  training'  is  a  most  valuable  adjunct 
to  all  measures  employinl  for  the  relief  of  this  very  annoying  condition. 


VESICAL  SPASM. 

This  is  quite  a  c*ommon  iM>ndition,  and  often  passc\<<  under  the  name 
of  fjetiitnl  irritntwn.  It  is  eharacterize<l  by  fre<|uent,  sitnietimes  by  ditVi- 
cult  and  |minful,  micturition.  It  <K*curs  in  ehildrt*n  of  all  ap*o.  cvfn  in 
infants,  but  is  es|MH*ially  fretjuent  U*tw<»t'n  th**  a>res  f»f  two  and  fiv«'  y«»ars. 
This  symptom  has  aln*ady  UfU  refern»d  to  in  conmrtitai  with  urie-aoid 
infarctions  in  very  young  infants. 

The  usual  tau>e  is  the  irritation  of  the  bladder  by  a  oimentratinl, 
highly  acid  urine.  It  often  results  from  cold:  it  may  aceom|iany  acute 
febrile  pnui'sscs,  and  is  sometimes  nu-n-ly  a  s\mptom  of  nrrvou^  irrita- 
bility. Tlie  cause  nwiy  thus  U*  in  the  bladder  or  in  the  urine.  It  may  be 
accompanied  by  enuresis,  but  usually  (Ht'urs  withmit  it.  It  i<  sonietimoA 
sympttjfiiatic  of  disease  in  adjairnt  jwirts.  as  in  the  rectum  or  tlie  |H»lvic 
|NTiton:eum,  or  it  may  Ik*  asstn-iattMl  witli  inflammation  of  thi*  vulva  or 
UH'thra.     It  is  aI>o  one  of  tln»  .symptoms  of  vesical  calculus. 

The  .vf/wl//^/m.t  of  vesical  spasm  an*  bmil  only.  The  chibl  |iasses 
water  \ery  fn^juently.  ofti*n  several  times  an  ht»ur.  The  accompanying 
])ain  may  Ih»  intense,  ni»t  infn'<|uently  sutluient  ti>  eau-e  the  <  hild  to 
cry  out.  Often  there  is  pain  and  seven*  ve-^ieal  ti'm^mu-  with  tlie  jmii- 
sage  of  only  a  few  dn»ps  of  urine  at  a  time,  but  blotHl  is  not  pn*M>nt.  If 
the  conditi(»n  de{N*nds  upon  the  eharaeter  of  the  urine,  «»r  i*  «»nly  an 
e.\pn»ion  of  an  extreme  vesical  irritability,  the  >ymptoin<i  are  i:en»-rally 
of  sliort  duration.  pos>ibly  a  day  or  two.  If  it  d«'|Hn«N  u|N>n  ve>icail 
caleulu^.  it  nuiy  U'  intermittent.  If  it  is  ass(K'iat«*<l  with  ilis«*a>e  of  the 
adja4i'nt  ]Nlvie  \iMvni,  it  is  inciMistant,  and  may  (*ontinue  for  a  coD- 
sidrra)i!«>  |H-riod.  d«'{M*nding  u|M)n  the  natun*  of  th«*  cau*>e. 

The  frfitmrnt.  in  the  onlinary  eases,  cim-iist**  in  the  ad mini<«t ration 
of  an  .ibiindano*  of  watt-r.  with  alkaline  diuri'tits,  ami  i*ith«*r  U-lladonna 
or  hyoor\amu>.  The  following  formula  i<  ime  that  I  have  u>milly  foumi 
etli«  ii-iit  : 

B     Tiiirtiini' byiiM'viinu I  ^». 

Pi>lav>ii  i-itmtii Z  } 

Ai|iia<  itiMJlUt •:; 

M.    .^ii;. :  Half  A  teAt»{MBmfiiI  in  wAfcr  e\crx  h«>iir  !••  a  <  hilil  *•(  t«>>  }*i\r\. 

If  \]u'  iau«ie  is  outride  the  b1a«Ider,  it  ?hould  n\vi\  appropriate 
triMitment. 
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VESICAL  CALCULI. 

The  nucleus  of  a  vesical  calculus  is  usually  a  renal  calculus  which 
has  passed  the  ureter,  but  has  been  prevented  by  its  size  from  going 
farther.  Stone  in  the  bladder  is  extremely  rare  in  infancy,  probably 
owing  to  the  fluid  diet,  but  it  is  not  infrequent  in  children  from  two 
to  ten  years  of  age.  The  most  common  variety  of  calculus  at  this  time 
is  the  uric  acid.  The  other  forms,  although  occasionally  seen,  are  all 
quite  rare. 

The  symptoms  in  children  are  somewhat  different  from  those  in 
adults,  and  the  condition  is  often  overlooked.  There  is  frequently  pain 
upon  micturition,  especially  at  the  close  of  the  act,  which  may  be  felt 
at  the  end  of  the  penis  or  in  the  perinaeum.  There  may  be  a  sudden 
stoppage  in  the  flow  of  urine.  The  straining  often  leads  to  rectal  tenes- 
mus and  even  to  prolapse.  This  complication  is  so  frequent  that,  in  a 
case  of  persistent  prolapse,  stone  should  always  be  suspected.  Incon- 
tinence of  urine  is  a  prominent,  and  often  the  principal  symptom;  in 
many  cases  it  is  noticed  only  during  the  day.  The  urinary  changes  are 
not  generally  marked;  haeraaturia  is  rare,  and  mucus  and  pus  are  in- 
frequent and  in  small  quantity.  The  genital  irritation  may  lead  to  the 
habit  of  masturbation.  A  stone  of  any  considerable  size  may  often  be 
felt  by  a  bimanual  examination,  one  finger  being  placed  in  the  rectum 
and  the  other  hand  above  the  pubes.  This  is  easier  in  males  than  in 
females,  but  it  is  not  very  trustworthy,  and  not  conclusive  when  it  gives 
a  negative  result.  A  positive  diagnosis  is  made  only  by  exploring  the 
bladder  with  a  sound. 

The  treatment  of  calculus  is  purely  surgical.  In  young  children  the 
suprapubic  is  now  generally  preferred  by  surgeons  to  the  perineal  opera- 
tion, if  the  calculus  is  too  small  to  be  easily  removed  by  crushing. 
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DISEASES  OF  THE  NERVOUS  SYSTEM. 

CHAPTER   I. 

JSTRODVCTORY, 

The  Weight  of  the  Brain. —From  ninety-eight  obeenrationii  made  in 
the  |N>8t -mortem  r<K)ni  of  the  New  York  Infant  Asylum,  the  following 
were  the  average  weigh  t8  noted  : 

At  thrw  nionthfi 8!    ox.  (§02  frrmniiiMv). 

At  MX  months 2RJ   ••  (712        -       V. 

At  twWve  nioiithH. 32^   ••  (9ie        ••       ). 

At  two  yi^iirM 35     -  <9e0        ••       V 

The  f(»IIowing  are  the  figures  giten  by  Boyd  and  Si»hftfer:* 

A»B.  I  lUIra 


QnuninM. 

DUBCM. 

OranuM 

xm 

10 

2HS 

4«) 

16 

451 

602 

20 

aao 

77« 

26 

727 

IMl 

an 

H43 

].00» 

» 

990 

I.13N 

40 

1.135 

].:ioi 

40* 

1.154 

1.874 

44 

1.244 

At  hirtli  \t\\\\  li'rm) 11^ 

rmler  \\\T%H>  iiiitiith^ 17i 

Fn»ni  ihr»i»  In  six  iiioiith!i 21 

Fnun  «»ix  to  tw«»lvr  ni« tilth'* 27 

Fnuii  oii«>  to  two  y«'«rs X\ 

Fnnii  two  to  fiiiir  y»»«r« 219 

Frtiin  f'Mir  to  m«voii  voap* 40 

Fn»iii  -M'vi'ii  to  foiirti^eii  roar* 46 

Fn»iii  foil rt «'«•!!  to  t wfiity  yi'^r* 4M^ 

At  liirtli  thf  Wright  of  the  brain  to  that  of  the  iMhly  is  nearly  1  :8. 
Purine  infiincv  and  childhood  the  following  is  the  ratio,  according  to 
HisrhotT:  duriii;;  the  firnt  year,  1:G;  the  second  year,  1:14;  the  third 
yi'ur.  1  :  18 ;  at  \\w  fourteenth  year,  1 :  15  to  1 : 85 ;  in  adults,  1 :43. 

The  Spinal  Cord. —The  weight  of  the  cord  to  the  weight  of  the  body 
Ht  tiirth  \*  1 :  .Vn);  in  »dult  life  it  irt  1 :  15(K).  Aivording  to  Kolliker,  the 
s|iiii:i1  cord  ami  thr  vertrhral  column  are  the  same  length  until  the  end  of 
the  third  month  of  fo*taI  life,  then^  U'iti^  at  this  time  no  cauda  equinap 
At  thr  ninth  mntith  tliv  liiwt*r  end  of  the  cord  is  o|>|Kisite  the  third  lam- 
bar  vcrtt'hra:  in  the  uilult  it  is  op|Nisite  the  tirst. 
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Some  Peculiarities  in  the  Biseajes  of  the  Nervous  System  in  InfEuicj 
and  Childhood.* — The  relatively  large  size,  the  rapid  growth,  and  the  im- 
maturity of  the  brain  and  cord  during  early  life,  explain  much  that  is 
peculiar  in  the  nervous  diseases  of  this  period. 

At  this  time,  apparently  trivial  causes  are  enough  to  produce  quite  pro- 
found nervous  impressions,  because  of  the  instability  of  the  nervous  centres 
and  the  greater  irritability  of  the  motor,  sensory,  and  vaso-motor  nerves. 
These  are  conditions  which  are  very  much  increased  by  all  disturbances  of 
nutrition.  These  disturbances  may  be  manifold  in  character,  but  they  lie 
at  the  root  of  very  many  of  the  neuroses  of  early  life,— e.  g.,  extreme  nervous- 
ness, disorders  of  sleep,  stuttering,  chorea,  incontinence  of  urine,  tetany, 
and  convulsions.  The  great  liability  to  convulsions  depends  not  only 
upon  the  greater  irritability  of  the  peripheral  nerves,  but  on  the  instability 
of  the  nervous  centres  and  the  lack  of  inhibition  over  the  motor  ganglion 
cells  of  the  spinal  cord.  The  nervous  centres  are  more  easily  exhausted 
than  later  in  life.  Prolonged  or  continuous  overstrain  from  any  cause 
whatsoever,  frequently  leads  to  headache  and  chorea,  and  sometimes  even 
to  epilepsy  and  insanity. 

Another  peculiarity  is  the  serious  consequences  which  often  follow 
reflex  irritation,  although  this  is  rarely  the  only  factor  in  the  case. 
Conditions  which  in  adult  life  produce  almost  no  effect  may  in  infancy 
be  the  cause  of  most  alarming  symptoms.  As  a  few  examples  may  be 
cited,  reflex  symptoms  due  to  phimosis  or  intestinal  worms,  convulsions 
from  disturbances  of  digestion,  nervous  symptoms  due  to  eye-strain,  or  to 
adenoid  growths  of  the  pharynx.  In  the  production  of  some  of  these, 
especially  attacks  of  convulsions,  there  are  several  factors,  such  as  the 
great  irritability  of  the  peripheral  nerves,  the  instability  of  the  nervous 
centres — often  a  result  of  disturbed  nutrition,  as  in  rickets — and  the  lack 
of  inhibitory  action  of  the  cortex  of  the  brain. 

As  a  third  point  of  importance  may  be  mentioned  the  grave  permanent 
results  which  often  follow  relatively  small  organic  lesions.  A  good  illus- 
tration is  seen  in  the  lesions  which  produce  cerebral  birth-palsy.  Here 
the  damage  is  only  in  small  part  the  immediate  effect  of  the  haemorrhage, 
for  this  often  is  not  great,  but  it  is  the  interference  with  the  development 
of  certain  parts  of  the  cortex  that  makes  this  condition  so  serious. 

From  what  has  been  said,  it  follows  that  the  hygiene  of  the  nervous 
system  is  of  the  utmost  importance  in  infancy  and  childhood.  It  is 
essential  for  the  healthy  development  of  the  nervous  system  that  all 
stimulants  should  be  avoided, — not  only  tea,  coffee,  and  alcohol,  but 
undue  and  unnatural  excitement,  the  effect  of  which  in  infancy  is  almost 
as  serious.     A  normal  development  can  take  place  only  in  the  midst  of 

♦  See  Rachford ;  Some  Physiological  Factors  in  the  Neuroses  of  Childhood.    Cin- 
oinnati,  1895. 
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qiiiotaiKl  {>oaoofnl  Rurrt>iiiuiinp<,  wiili  plmty  of  firiio  for  n»st  aii«I  uUvp. 
The  coiulitioiM  of  iiHHhTii  lifo,  os|M*<'iully  in  fitu's,  an»  PUi-h  th:il  these 
hiW8  uru  almost  invanahly  riolatod,  and  tho  oonMN|iii*n(Vd  of  tlii.4  an>  bci'D 
in  tho  marked  and  steady  increase  in  nervous  d incases  among  children. 


(?IIAI»TKR   II. 

OKSKRAh  AND  FVSCTIOSAL  yKRVOl'S  DISK  ASKS. 

COXVULSIONH. 

rNPKK  thiri  ho:Ml  are  iiirhide<l  attarks  of  arnte  transient  m-rvomi  dit* 
tnrhan«*e,  ehanu'terizi^i  hy  invohinUiry  rliytliniit'al  h\KXM\\  of  ihe  niusoUm, 
<ilh«'r  of  tlie  fafe,  trunk,  or  extn'initiej*,  tir  all  of  them,  usually  a^vom- 
|iauied  l>y  loss  of  eonsriousiu^Kit.  They  may  U*  n'ganleil  as  *' m«it(ir  dis- 
<harp's''  fnun  the  eortex  of  the  lirain. 

Etiology. —The  priihi|t:d  |)rt*di.4]M)sin^  eaunes  an*  infancy,  (Ninditiiiiis 
averting  the  nutrition  nf  f  lie  hniin.  anil  hen'iljtary  iiinMi'nr«-<.  of  :d|  theiiv 
fai'tors,  the  most  im|H»rtant  one  is  the  instahility  of  tlie  nerve  centres  which 
is  chanu'teristie  f»f  infancy  and  is  associattHl  witli  the  non-development  of 
iIh'  \<>lun(ary  centres  t»f  the  eort4»x.  The  brain  f;rows  more  during  the 
rir>t  year  than  in  all  later  life,  and  this  rapidity  of  growth  is  in  itS4>lf  an 
iiiip«»rtaiit  pn^lis|>osing  cause  of  functional  derangement.  After  infancT, 
att.icks  t»f  convulsions  are  much  less  freipient,  and  after  s<»ven  years  thej 
are  relatively  ran\  While  convulsions  (Mvsisionally  mvur  in  childn*n  pre- 
viiiu>ly  healthy,  the  majority  of  attmks  an*  in  th<is<>  in  whiun  there  is  at 
]ca>t  some  disturUince  of  the  nutrition  of  the  hrain,— the  cerebral  insta- 
bility 4»f  infancy  Umuj:  gn*atly  exaggi»rale«|  by  such  nutriti\e  disttnlers.  The 
mo>t  frtHpient  one  is  rickets,  which  may  1h*  reganliMl  as  altogether  the  most 
im)i4irtaiit  pnM]is|N>sing  cause  of  infantile  (MinvuUions.  They  an-  often 
one  of  the  earlitst  symptoms  of  that  diseaiMs  and  where  con\ulsiitns  occur 
in  infancy  with«»ut  evident  caus«*,  rickets  shoubl  always  U*  l«Mike<i  for. 
Any  disturliance  of  nutrition  may  pntlisptise  to  convulsions,  such  a«  ei- 
h;iu<:ioiu  aiiiemia,  malnutriti<»n,  syphilis,  and  debility  resulting  from  any 
acntt>  «liseas«*,  es{HMMalIy  those  of  the  digestive  tracL  Childri'n  who  in- 
h<  rit  from  th»ir  pannts  a  jH^Miliarly  nervous  temperament  are  more  liable 
t.i  iiiiiudsioiis  than  an*  others.  This  pnMisposi t ion  is  often  s«i'n  in  lef- 
eral  mtfiiU'rs  t»f  the  s:ime  family.  Females  are  rather  more  fre<]uently 
afT*-cti><l  than  males. 

Tin*  exritinir  causes  include  a  wiile  variety  of  {wthidogiral  i'i*nilitions« 
aiii«'»ii:  whi«-h  disturUinces  of  digestion  take  the  first  phiiN*.  \Vh«re  the 
susi-iptibility  is  very  great,  the  exciting  cause  may  be  a  trivial  one.    These 
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causes  may  be  grouped  under  three  geneij 
the  cortex  of  the  brain  j  (2)  reflex  irritati 

Under  the  head  of  direct  irritation  i 
occurring  with  the  Yarioua  forms  of  eerebi 
meningitis,  meningeal  or  cerebral  hsemo 
cephalus^  embolism,  and   thromboaia*    A; 
may  be  classed  the  convulsions  following 
fractures  or  burns,  renal  or  intestinal  coli( 
foreign  body  in  the  ear,  or  intestinal  strs 
lated  to  me  in  which  the  application  of  col 
convulsions.     Other  conditions  classed  nr 
worms,  but  both  must  be  regarded  as  ex 
sions.     The  exciting  cause  is  very  frequen 
or  intestines  of  undigested   food ;    such 
to  reflex  irritation,  but  the  majority  are  1 
and  chronic   indigestion   are   to   be   ran 
causes  of  convulsions,  both   in  infants  b 
there   may  be  hut  one  attack,   or  attacli 
few  months  with  a  repetition  of   the   ca 
considered   not   only   the  convulsions    re 
UHBrnia  and  asphyxia,  but  also  those  whic 
course  of  various  iufections  diseases,  eoc 
vulsions.    They  are  very  frequent  at  the  o 
larly  pneumonia,  scarlet  fever,  malaria,  acui 
intoxication ;  less   frequently  measles,  t; 
diphtheria.     In  these  cases  the  convulsio 
tensity  of  the  poison  and  partly  to  the  si 
the  nervous  system.    Convulsions  occurri 
diseases  may  be  due  to  toxic  influences^  e 
exhaustion  of  the  nerve  centres,  from  1 
nutrition  aeeompanying  the  febrile  condi 

In  pertussis,  which  of  all  infectious  di 
vulsions  are  most  frequent,  several  fact* 
due  to  a  severe  paroxysm,  cerebral  conget 
from  sueli  a  paroxysm,  or  simply  frotu  thi 
patient  brought  about  by  the  disease?  It^e] 

Convulsions  may  be  associated  with  enl 
1  have  seen  several  fatal  eases  of  eonvulsi 
autopsy  great  enlargement  fd"  the*  tlipuu?' 
one  and  a  half  ounces.  Some  of  these  in 
KOU)e  were  rachitic.  The  siniilMrity  of  all 
convulsions  were  in  some  way  due  to  the  ei 
pressure  eilluT  upon  the  lungs,  the  hirge 
nerves^  or  in  some  other  way,  not  yet  unde 
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.  Tbart  am  Mint  ciMi  of  conmliiaiit  tor  vhiek  no  ema  mat  kt  di»> 
OOfiml  eTtn  at  aolapty,  iinti  for  iha  pramii  ve  miial  ba  eonteDt  to  dai 
them  as  idiopathic.  One  atUck  of  coomleioiui  reodera  iba  patient  mora 
liable  to  a  ieoond,  and  wheiM  there  have  been  aatemlt  tbej  ooeur  fnm 
oanaea  which  are  leaa  and  leai  marked. 

Pathology  ^Tbe  ^^ nervous  discharge**  which  ooimfi  in  an  attach  of 
oonf  ulttiouii  tJiiferg  iq  no  e«enttal  pnrtlciilara  fpom  thai  of  ovdinary  epi* 
lepay.  lu  tlie  ktt^  diaaaae  thi^re  ia  aaen  a  tendency  to  reonrmioa  with 
greater  or  leee  freqaenoy,  until  the  diaoharfe  may  take  pl^oe  from  vwy 
alight  canaei* 

The  part  of  tiie  brain  meet  intimaiely  ooneemed  in  the  pvodietion  of 
cooTuUions  i«  the  oortei.  Bneh  attacka  may  br  rvganled  as  tnTolmitary 
discharges  of  nerve  foroe  from  the  cortical  motor  oentraic  which  iBsnlt 
from  direct  irritation  of  these  parte  by  diaeaea ;  or  Iron  an  irrilnlion  aris- 
ing in  some  other  {lart  of  the  brain,  as  from  liio  t«so- motor  c€ntrca  of 
the  mednlU;  or  from  a  reflex  irrilMtion  in  a  distAot  port  of  the  body. 
Convnlsions  muy  tiopond  upon  the  fact  that  while  nerfe  eells  may  be  able 
to  frncrHti}  nerve  force  tliey  can  not  control  Its  dtechaiget  aa  ia  the  eon* 
TuUoufl  of  rieketa.  An  importajit  elemi^nt  in  the  oonmlsfooa  of  inlsBey, 
aooording  to  Hughlirigs  Jackson,  is  the  \mck  of  development  of  the  higher 
oetibnil  f naetaooa»  in  oonsaqnanoa  of  which  they  do  not  ejtert  the  control* 
Ifaif  iniiianoe  otor  the  diaofaaife  of  nerve  force  which  they  do  in  kter  life. 

The  condition  of  the  brain  in  the  beginniDg  of  an  attack  of  convol* 
liloiis  is  one  of  anannia;  this  is  shortly  followed  by  veooiia  hypenmia 
which  maj  be  very  intense*  In  failinis  who  die  dnring  ooovnliioas  tho 
brain  and  its  mentngiss  are  nsnally  found  intensely  congested*  They  may 
be  the  seal  of  pnnelale  hamiorrhi^fWfe  and  eoraetimes  of  more  estenaive 
ooea.  The  longs  aiw  alao  deeply  oeogeateJ«  and  the  right  heart  is  genemOy 
distended  with  dark  dots.    The  other  lesions  found  are  aoeidenlaL 

B|mpleina>— In  some  oases  prodromal  qrmptoma  are  prsesnt,  eoch  as 
eitreme  resUeamess,  trritahillty,  slight  twiteU^ge  of  the  mnedes  of  the 
[  faci^^  hanils,  feet,  or  eyelids.  More  freqnentlyt  howeven  the  attack  oomas 
quite  Middenly  with  bnt  momentary  warning.  Usnally  the  Ant  thing 
nolkod  Is  that  the  face  is  pale»  the  eyea  iiad«  aometimea  rolled  op  in 
Uieir  ofhita;  in  a  moneBi  or  two  oonTolsive  twitohinga  begin  in  the 
maedies  tif  the  eye  or  fane,  or  in  one  of  the  ettnmitiaSv  whlefa  oaoatty 
rapidly  eitiusd  until  all  |«rts  iif  the  body  partim|ialR  la  nuiel  oases  the 
eonvnlsiooa  become  geoeraii  hit  they  may^  howevor«  feoimn  oailaaBral 
even  when  not  doe  lo  a  local  eaasa, — a  point  whtoh  is  often  forgotten. 
The  contraction  of  the  facial  mnedea  reams  a  enceesrion  of  grimaese ;  the 
neck  is  thrown  hack ;  the  hands  are  eleoobed ;  the  thnmbs  bnried  In  the 
palms;  and  a  qntck  apaamedio  oootnmlion  of  the  eitrsmitiee  ooenm 
There  may  be  aeoEie  frothing  at  ttie  month,  and  in  all  troe  convnlekme 
thewblomolponaehioan—     Bsapiralioa  k  laebK  shallow,  and  may  bo 
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spasmodic.  The  pulse  is  weak ;  it  may  be  slow  or  rapid ;  often  it  is  irr^» 
ular.  The  forehead  is  covered  with  cold  perspiration.  The  face  is  first 
pale,  then  becomes  slightly  blue,  especially  about  the  lips.  Unnatural 
rattling  sounds  may  be  produced  in  the  larynx.  The  bladder  and  rec- 
tum may  be  evacuated.  The  convulsive  movements  consist  in  an  alter- 
nation of  flexion  and  extension  occurring  rhythmically.  All  varieties 
of  tonic  and  clonic  spasm  may  be  seen,  and  in  all  degrees  of  severity. 
The  contractions  of  the  two  sides  of  the  body  are  usually  synchronous. 
After  a  variable  time,  from  a  few  moments  to  half  an  hour,  the  conTulsive 
movements  are  gradually  less  frequent,  and  finally  cease  altogether,  usually 
leaving  the  patient  in  a  condition  of  stupor.  They  may  recur  after  a 
short  time  or  there  may  be  but  one  attack.  A  period  of  general  relaxa- 
tion usually  follows  the  convulsive  seizures,  frequently  accompanied  by 
marked  evidences  of  prostration.  Transient  paralysis,  apparently  due  to 
exhaustion  of  the  nerve  centres,  is  not  an  uncommon  sequel. 

Death  may  take  place  from  a  single  attack ;  this,  however,  is  rare  ex- 
cept in  very  young  infants,  especially  those  who  are  rachitic.  There  may 
be  no  sequel  to  the  convulsions  if  the  cause  is  a  temporary  one,  or  they 
may  produce  some  serious  brain  lesion,  particularly  meningeal  hsBmor- 
rhage.  Death  from  convulsions  is  generally  due  to  asphyxia,  or  to  exhaus- 
tion from  the  rapidly  recurring  attacks.  Many  cases  recover  in  which 
the  children  for  several  minutes  had  the  appearance  of  being  moribund. 

One  attack  of  convulsions  is  very  apt  to  be  followed  by  others;  for 
the  occurrence  of  the  first  one  usually  reveals  a  peculiar  susceptibility 
of  the  nervous  system,  and  each  succeeding  attack  comes  from  a  less 
powerful  exciting  cause  than  the  previous  one.  The  longer  the  interval 
which  has  passed,  the  less  likely  is  there  to  be  a  repetition,  especially  if 
the  child  has  passed  its  third  year.  The  number  of  attacks  may  be  very 
great.  In  a  case  under  the  care  of  Dr.  A.  M.  Thomas  and  myself  in 
1896,  an  infant  during  the  latter  part  of  its  second  year  had  during  six 
months  over  thirty-five  hundred  distinct  attacks  of  convulsions.  For  a 
considerable  period  they  reached  the  almost  incredible  number  of  eighty 
a  day,  and  yet  the  mental  condition  of  the  child  in  the  interval  was  ap- 
parently normal.* 

Diagnosis. — There  can  rarely  be  any  difficulty  in  recognising  an  at- 
tack of  convulsions.  The  difficulty  consists  in  determining  with  which 
of  the  many  possible  exciting  causes  we  have  to  do  in  the  case  before  us. 
Is  it  epilepsy  ?  Does  it  depend  upon  cerebral  disease  ?  Does  it  mark  the 
onset  of  some  other  acute  disease?    Is  it  reflex,  and  if  so  to  what  is  it 


*  The  microscopical  examination  of  the  brain  showed  only  degenerative  changes 
in  the  nerve  cells  of  the  cortex  in  the  motor  area  and  an  increase  in  the  nearoglia. 
These  changes  existed  over  quite  an  extensive  area,  and  were  more  marked  upon 
one  side. 
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<liir?  T«»  answer  t]n'S4»  (|ii(*stioiis  a  fHn'fiil  liiMorv  must  Im»  olitaiiitil.  aii«l 
all  till'  rirruiiiMaiit(>s  ^llrn)unl|irl^r  \\\v  patii'iit.  thiMlmratttT  «»f  tin*  fniixiil- 
>u*u>,  niu\  all  lliootliiT  Minptniiis  pn^xMit  iiiiist  \h*  takm  iiitiM^»ii<*iilrratiiiii. 

In  in  fancy,  ('|iil('p**y  i>  ivrXa'iuU'  tliv  loust  pntlmMo  ilia^no>.is.  In  (»]iI«t 
ciiiliircn  th«*  ino>i  ini|Nirtant  |H>ints  indiratin;:  tliat  iIImmih*  an*:  tin*  pn»<«- 
t*n4f  of  M»inr  of  (Ik*  >ti^niata  <»f  tli';:i'n4Tatn»n.  a  lilMurv  of  pn'\  ioii«  at  lark-*, 
a  (li>tin('(  aura  pn'<*«-<lin^  tlio  M*i/.un\  or  a  ^mMi'n  (»nM>t  witli  a  cry  or 
fall,  liitint;  of  ilu*  ton;rut\  a  tonic  >pa<ni  prc«n*«lin;:  tin*  clonic,  ami.  finally, 
|MTf<tl  rn-ovcry  in  t!ic  c<»urs«»  of  a  few  lionrs  aft«T  the  altai-k.  ri»n\ul- 
>ioii>  whicii  conic  on  willi  lii^h  f(*vcr.  even  tliou;:)i  a  patient  nia\  lia%t> 
rciH'aliil  attacks,  an'  >el(loni  e|)ileptic.  However,  in  wune  ca^-.  oii!\  pn>- 
lofi;:«'«l  ohs^-rvalion  can  eual»lo  one  lo  ikritle  |ir»iti\cly  whetlier  or  not 
epilepsy  i.H  pre>4'nt. 

ConvulHiotiB  (K*curring  in  brain  disease,  except  acute  monin^itiH^  are 
not  as  a  rule  accom{mnied  by  any  marked  rise*  in  tem|»i'nitun>.  Focal 
symptoms  are  often  present,  such  as  localizeti  {uiralyitiii  or  rigidity, 
changes  in  the  pupils,  and  strabismus.  The  (Convulsive  movements  are  fre- 
quently limittHl  to  one  side  of  the  body.  It  should,  however,  U^  lN>rne  in 
mind  that  unilateral  convulsions,  even  when  re[N*ated,  do  not  alwuvA  nu^an 
a  l(H*al  lesion,  as  I  have  seen  proved  by  auto|>BT  more  than  uncc*.  In 
hsemorrhage  or  meningitis,  convulsions  are  likely  aoon  to  ri'cur.  In  tu- 
mour they  may  recur  after  a  longer  interval. 

Convulsions  may  be  thought  to  indicate  the  onset  of  some  acute  dis- 
ease when  they  iK.*cur  in  a  child  over  two  years  old,  and  when  they  come 
on  suddenly  or  with  only  slight  premonition  in  a  child  previously  well; 
hut  the  most  im|)ortant  |M)int  is  that  thoy  are  aiN'omimnietl  by  a  hi^'h  tem- 
[HTatnre. — U>4 '  to  Km;**  F.  AcuU  meningitis  is  the  t»nly  other  condition 
likely  to  prmiuce  these  symptoms.  Whether  the  convulsions  nuirk  the 
onset  of  lobar  pneumonia,  scarlet  fever,  malaria,  «>r  sonje  other  dis4*a*e, 
can  Ik^  determiniil  only  by  carefully  watching  the  jMitienl's  symptoms  for 
twenty- four  or  thirty-six  hours. 

In  •'••nxuNiiin'*  -Iciicnding  uiHin  some  di^onlcr  of  the  alimentary  tract, 
i»nc  iiiiiv  i:,-[  a  hi^iopy  tif  chn»nic  con'«ti|Mith»n  or  iiupr<»|*T  fet-ilini:.  ami 
in  niir-iiiL'  infant^  soiin>tinies  of  |iji«^>ion  or  intoxication  in  tlii-  wet- 
iMir-f.  riiii\uUion>  are  m»  fn^piently  du«'  to  tlige-ti\c  i|cran;;eincnts 
t ii.it  tlif  (i'lulition  n{  thi>e  organ>  >liould  U'  one  of  the  tirst  tiling'-  tt»  In* 
!'»ikiil  iiiio. 

I!\.iiiiin;:liMii  nf  iht  urine  «houli|  ne\cr  In*  oiiutt*^!  in  an\  ra f  c^in- 

\  ij'-i"ii-  i»f  «!«»nl'l  ful  ••riL'in,  c\cn  uIicm*  no  drop-\  i*  pn-oiiil  Thi-.  I»i»th 
111  mf.iiit-  ;iiiil  older  chiliinii.  i-  tiHi  nftcn  o\erliMik«'d.     .\*|»!i\\i.i  »iia\  U» 

^ii*|t»T»il  III  ilif  i-a f  ii»n\uUi«»n-  tn'^iirrin::  ui  ilic  iiinl\  Ihihi.  late  in 

pii'  uir.«'iii;i.  in  »"iin-  ia*c-  »»f  |H'rlu**i*.  in  -pa-iiHMlir  up  ii:»  r»il'r.i!:'*i-  lar- 
Mij'!>.«Tin  Iar\n::!*niU'i -tndulu-i.  I>cntitii>n  anil  wiinii*  -l.-'u'.-i  l«c  o»n- 
MiiiTci  ani'inj:  the  least  probable,  never  as  the  nii»>t  proUiMi',  iau>*es  of 
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reflex  irritation,  and  should  not  be  so  accepted  without  positive  evidence. 
Worms  are  so  rare  in  infancy  that  at  this  period  they  may  be  practically 
ignored.  Dentition  seldom,  if  ever,  causes  convulsions  except  in  patients 
who  are  markedly  rachitic.  In  all  cases  of  convulsions  of  doubtful  or 
obscure  origin  occurring  in  infants,  rickets  should  be  suspected  as  the 
underlying  cause,  and  the  child  carefiJly  examined  for  other  evidences 
of  that  disease. 

Prognosis. — This  depends  upon  the  age  of  the  patient  and  the  cause 
of  the  convulsions.  Idiopathic  or  reflex  convulsions  are  rarely  dangerous 
to  life  except  in  very  young  or  in  rachitic  infants.  Convulsions  associated 
with  enlarged  thymus  are  often  fatal.  Convulsions  occurring  at  the  onset 
of  acute  febrile  diseases  are  seldom  fatal,  and  not  often  serious ;  they  may 
not  even  indicate  an  unusually  severe  type  of  the  disease.  Especially  fatal 
are  the  convulsions  of  pertussis  and  of  asphyxia  when  they  occur  late  in 
any  form  of  lar\Tigeal  or  pulmonary  disease.  In  nephritis,  while  always 
serious,  convulsions  are  by  no  means  invariably  fatal.  The  conditions 
during  an  attack  which  should  lead  one  to  make  a  bad  prognosis  are  when 
the  convulsions  are  prolonged  or  recur  frequently;  also  the  presence  of 
very  great  prostration,  a  feeble  pulse  with  cyanosis,  or  deep  stupor. 

In  the  prognosis  one  must  take  into  account  not  only  the  immediate 
result  of  the  attack,  but  its  possible  outcome.  E;ccept  where  convulsions 
mark  the  beginning  of  epilepsy,  they  are  much  less  serious  than  they  are 
generally  supposed  to  be  by  the  laity.  In  a  highly  nervous  or  susceptible 
child  a  convulsion  may  often  mean  no  more  than  does  an  attack  of  severe 
migraine  in  an  older  person.  Such  are  undoubtedly  most  of  the  attacks 
seen  in  practice.  Permanent  injury  to  the  brain,  simply  as  a  result  of 
an  attack,  although  possible,  is  still  rare.  But  when  convulsions  are  re- 
peated the  development  of  epilepsy  is  to  be  feared.  There  is  little  doubt 
that  some  cases  of  epilepsy  have  their  origin  in  attacks  of  convulsions, 
which  in  the  beginning  were  the  result  simply  of  digestive  derangements ; 
by  a  constant  repetition  of  the  exciting  cause  the  convulsive  habit  finally 
becomes  established.  This  possibility  is  therefore  to  be  borne  in  mind  in 
all  cases  where  children  have  had  several  convulsions,  although  it  is  un- 
usual that  this  result  is  seen.  The  farther  apart  the  attacks  are  and  the 
more  definite  the  exciting  cause,  the  less  likely  is  this  to  be  the  case. 

Treatment. — Summoned  to  a  child  in  convulsions,  a  physician  should 
go  at  once  and  remain  until  the  attack  has  subsided.  He  should  take 
with  him  chloroform,  a  hypodermic  syringe  with  morphine,  a  soft  cath- 
eter or  rectal  tube,  and  a  solution  of  chloral.  In  order  to  treat  convul- 
sions intelligently  one  must  have  in  mind  the  prominent  pathological 
conditions.  These  are  acute  cerebral  hyperaemia,  a  more  or  less  severe 
asphyxia  with  pulmonary  congestion,  an  overtaxed  right  heart,  and  in 
fact  a  tendency  to  congestion  of  all  the  internal  organs.  The  nervous 
centres  are  in  a  condition  of  such  unnatural  excitability  that  the  slight- 


conymsio^s. 


«^t  irritattrm  mny  tiring;  nn  i*f>tivulf;ivi*  luonntientK  wlii*ti  (tic*y  lm?i^  tifttipi* 
nirtly  KiiUtdi^l.  T\w  patient  «hciulfl  thon»fortj  be  kept  ptTfi^itly  i\mvi^ 
and  frrery  uiuit^^iTsiMiry  dmturbaore  iivoidoiL  (^tild  »lioulil  In'  •[iplu^l  to 
the  hmA — hcAi  hy  inf<fiiiii  of  an  let*  rap  f»r  r*tt1il  elotluA — ami  dry  hi^t  iind 
rfiitnt<*f-lmtati<m  U\  the  4»urf«ce  nf  th«*  hmly  and  #»xln*initi«t.  The  tiroi*- 
honiiurt*(l  tiiu^tMfti  hath  cauiK*^  io  much  dktarbaiice  of  th«*  p«ti«"iit  that  it 
ran  usually  U»  di^penwHl  with  and  thL»  mujitnrd  park  ^^titul«d. 

The  fivt  may  he  placcHl  in  muHtan)  wntiT  Vfh'xU*  th*  , ^  ,i4  it*  erih. 

The  muiftard  pack  ami  fcmthnth  i^hiinld  U*  nmimm^l  nntil  IIm*  ikin  i*  wull 
.riHldeneti  The  dejrn*!*  to  which  t'ountmmtation  of  the  likin  nhimhl  be 
can-ied  will  dejjend  Ufiau  ttie  ctmdjtion  of  U&e  puUe  mad  the  cjaooeta. 

In  contmUtng  eonv^uUioni*  the  three  peminlujt  vliieli  may  btf  dt^pimdMl 
knpoD  are  the  inhalation  of  ehlomfonn,  morphiike  lijpc»drmikttlly,  and 
chloral  Chloroform  U  undoubt^ly  tlii  moat  roUmbk  pphmkIj  for  aa 
immediate  effect,  and  sboold  be  ttaed  efen  m  tha  fWingmt  inbnt.  At 
the  E^me  time  that  it  rn  being  admtntaiered,  chloral  abottld  be  gtv^en 
per  rfcium.  The  initial  do^  ahotitd  be,  at  iix  inoothaj  fcmr  |fniia»;  at 
one  year,  fix  grains;  at  two  yeara,  eight  graini,  diaaolwd  in  «»ne  oanre 
of  warm  milk.  It  should  be  injected  litgh  tula  tlie  bovtl  tkiwagh  a 
^eatheti  r,  and  prt'VentH  from  eeeaping  hf  piveaiiif  the  battacka  lofftthrr. 
It  may  be  repeated  in  an  honr  if  D<*c<atary.  The  effort  of  the  drug  ti 
geDemUy  obtained  in  twenty  minutBS.  If,  in  «pite  of  the  chltiraU  the 
eonvuUiona  show  a  marked  tendcDcy  to  rontinue  as  won  ai  the  ehloni- 
form  ia  withdrawn^  or  if  the  emmm  of  dilormi  haa  baao  azpaUad,  noqiUaa 
aboold  be  given  hypodermically.  Wliere  Um  beart'a  aetioo  li  waak,  thb 
ia  probably  the  beat  of  all  remediea*  Objeotkmt  are  wgad  atalnel  it  only 
by  iboae  wba  haf  e  Itad  no  experiatma  with  ita  oaai  To  a  well-grown  child 
two  jaaia  oM,  ^4  of  a  grain  roay  be  ghw  i  eoa  year  old«  A  ^  ■  f^^  t 
ox  niOQlba  olfl,  /«  of  a  grain.  ThiJ  doaa  nay  be  repeated  in  half  an 
hoar  if  no  effect  ia  eeen.  Tbe  lolaraiioe  «f  ophun  in  caaH  of  ooaraUoiia 
la  f  ery  marked,  and  aomaliBea  doabk  tba  dea»  nentiaiMd  laay  be  ftt> 
c|tttred.  Tbe  only  olfaer  afenl  of  nobb  value  it  oiygen.  I  have  aan  eao* 
vuiatona  wbioh  continaed  ta  apile  of  all  olbar  swaiMi  yield  iimmJiaiely 
to  oijm^  Thla  U  matt  tlkel?  U*  be  valuable  in  caaea  of  oonrolilaiia  doe 
toaaphysia. 

MTbeii  once  otiOfir  costlruU  Uie  nmutecioe  of  the  ooiavolaiou  may  be 
prevented  by  keeplnf  Ike  patietit  for  two  or  Ibfae  dayi  ander  tbe  influ- 
eDoe  of  cbloral  with  bromide  of  aoditun*  the  amoant  of  eblofal  being 
padnally  redaoed*  If  it  ia  badly  borne  by  the  iluqiaeh  and  not  eaaily  re- 
tahwd  by  the  roctnm,  either  antipyrine  or  phanaeeline  may  be  need  with 
the  bmnida.  Wbare  Ihefw  ia  a  alrong  landanoy  to  reenrranca  of  tbe  eon- 
vnWonai  nralhaa  ia  aoqialimaa  even  mora  eOhsiant  than  ahferaL  It  mtij 
be  givwn  in  the  auna  ar  in  aUsbtly  larger  doaea. 

Aa  aooo  aa  the  eonvnkioiia  havn  obmiJ,  tha  eaoM  akonld  be  aoagbt 
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and  treated.  In  infancy  it  is  wise  in  every  case  to  irrigate  the  colon 
tlioroughly  with  warm  water,  to  remove  any  possible  source  of  irritation. 
If  tliere  is  reason  to  suspect  the  presence  of  undigested  food  in  the 
stomach,  this  may  be  washed  out.  Much  more  frequently  it  is  in  the 
intestines,  and  free  purgation  by  calomel  is  advisable.  If  there  is  higli 
temperature,  this  should  be  reduced  by  the  cold  bath  or  pack.  Secondary 
attacks  are  to  be  prevented  by  careful  feeding,  by  improving  the  general 
nutrition  by  means  of  fresh  air,  iron,  cod-liver  oil,  and  phosphorus.  The 
last  two  arc  especially  valuable  in  cases  due  to  rickets. 

EPILEPSY. 

Epilepsy  may  be  defined  as  a  disease  in  which  there  is  an  established 
disposition  to  convulsions  of  a  certain  type,  with  loss  of  consciousness, 
which  have  recurred  until  a  habit  of  convulsions  has  become  fixed. 

A  distinction  must  be  made  between  cases  of  so-called  "  idiopathic  " 
epilepsy  and  those  which  are  secondary  to  a  definite  lesion  of  the  brain, 
such  as  tumour,  sclerosis,  or  abscess.  Convulsions  of  the  latter  character 
are  designated  as  "  symptomatic  "  epilepsy,  and  are  discussed  in  connec- 
tion with  the  various  diseases  in  which  they  occur.  The  nature  of  the 
attack  may,  however,  be  identical  in  both  varieties,  and  may  not  differ 
from  an  ordinary  attack  of  convulsions  or  eclampsia. 

The  proportion  of  idiopathic  cases  in  children  is  not  so  large  as  was 
formerly  supposed ;  many  of  these  have  been  shown  to  depend  upon  lesions 
once  overlooked,  particularly  mild  infantile  cerebral  paralyses. 

Etiology. — From  a  consideration  of  1,450  cases  of  epilepsy,  Gowers 
states  that  12  per  cent  begin  in  the  first  three  years  of  life,  and  46  per  cent 
between  ten  and  twenty  years.  The  greatest  tendency  to  the  development 
of  the  disease  is  shown  about  the  time  of  puberty.  Females  are  rather 
more  liable  to  be  affected  than  males,  although  the  difference  in  sex  is 
slight.  Heredity  plays  an  important  role  in  the  production  of  the  dis- 
ease. In  one-third  of  the  cases,  according  to  Gowers,  there  is  a  family 
history  either  of  epilepsy  or  insanity.  All  hereditary  nervous  diseases 
predispose  to  epilepsy,  hut  it  is  a  question  whether  other  hereditary  dis- 
eases have  any  special  influence. 

Not  very  infre<iuently  epilepsy  may  be  traced  to  convulsions  occurring 
during  infancy.  In  what  proportion  of  the  cases  this  is  true  it  is  impos- 
sible to  state  with  accuracy.  Infantile  convulsions  are  very  common,  and 
usually  the  cause  which  ])roduces  them  is  a  transient  one.  The  proportion 
of  such  eases  which  develop  epilepsy  later  in  life  is  certainly  small.  One 
f rcHiuently  meets  with  children  from  two  to  ^ye  years  old  who  have  occa- 
sional attacks  of  convulsions,  often  from  apparently  trivial  causes.  In 
my  experience,  the  great  majority'  of  these  also  recover  completely  with 
proper  treatment;  a  very  few  become  epileptic.  Given  a  strong  predispo- 
sition to  epilepsy,  it  is  easy  to  see  how  convulsions  early  in  life  so  often 
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assoc'iutod  witli  ri(*kotj3  inny  have  been  the  fintt  of  the  opih'pti<*  fn*T\tML 
Tlif  first  tu'iziiro  is  soniotiriicH  tniocubk*  to  fright,  girat  i'\rit«'ni<Mit, 
hi»at-sln»kr,  or  blows  or  falls  upon  the  hviid  own  without  any  gnMi 
U'sion.  It  may  follow  any  of  the  ai-ute  diseuaofl  of  chilillKNHl,  partiou- 
larly  s<'arU't  fi'Vi»r,  nirely  nirut<U*8  or  typhoid.  In  none  of  thi*i««\  howotor, 
is  it  ofton  Ki*i*n.  As  n*tlcx  causes  may  be  n)entione<l  inti'iitinal  worniii, 
phimosis,  adt*rioid  vrp'tations  of  the  pharynx,  delayin]  or  diflirult  men- 
8t  mat  ion,  and  masturbation.  Most  of  these  are  rare  oaus(*s.  but  they  may 
Ik*  snllifii'iit  t4>  pHKluoe  the  disease  where  a  strong  prei]is|Ntsiti(m  exista*. 
Syphilis  may  Ih*  the  cause  of  epileiwy  even  when  there  is  no  liK'al  di!k*ase 
of  the  brain. 

Atnon;:  thr  mo<t  irn|)ortant  fartors  in  prodming  a  pan^xy-iui,  i-*  in- 
t«'>tina!  piitn'f;ution  ji-HMJati-d  with  r!in»nii-  mn-tipalion  and  rhronir 
init'>linjil  indii;i'--ti"n.  Thi*  snhjfrt  ha-^  Ut-n  invf^tiirati'il  with  '^n-at 
cjin*  hy  Utrtcr  ;inil  Smiih,*  who  >t\idi»'d  'JIJs  >|HHim('ns  of  urirn*  frutn  iU 
epili'jitirs.  In  Vi  jht  cent  of  their  (iWrvatitms  then*  was  nnmistiikable 
ev ill *•!!«•*•  *»f  cxr«'ssive  intt*stinal  puln»fiM^tion,  as  shown  by  the  prest»nee 
of  ethereal  sulphates  in  the  urine  in  large  amount,  just  lM*fon«  the  (Kvur- 
reiico  4»f  the  paroxysm.  The  inference  seems  warrant4>il  that  this  intestinal 
condition  was  dosrly  connect^**!  with  the  epilepti*'  seizun's.  The  state- 
mciit  of  IIaiL^that  there  is  an  excessive  eliminati(»n  of  uric  acid  prrc«*4iing 
the  |>aro\ysMi,  was  ni»t  b«)riie  out  by  the  olM*rvations  of  Ilerter  and  Smith. 
The  jiSMiciatioii  «»f  intestinal  putrefactitm  with  sei7.un*s  of  epilejisy  is  very 
imjNirtant  as  furnish  in;;  a  clew  to  the  management  of  many  of  these 
c:is*s.  I  iHJievi'  it  to  U*  o!i«»  of  the  most  im)Mtrtant  etiological  fai'tors  in 
cases  iti-currini:  in  cliiMren,  particularly  as  an  exciting  aiuse  of  the  first 
altai'ks. 

Pathology.  It  is  Uiit  within  the  8eo|H'  of  this  work  to  discuss  the 
variiiii.s  tliforifs  which  have  lM*en  ailvanceil.  The  following  are  the  con- 
dusiiins  r«*achiM]  by  (lowersrf 

*' Tin*  nin-iiMilar  spit-^m  is  to  Ik»  n-ganUil  :ts  the  result  «if  the  sutlJen 
overartinii  (di'-t  harL'*)  of  nerve  cells,  the  v  if  dent  lilH*ration  of  nerve  force, 
anil  the  •i»!i'i;iti*»n'4  wliirli  tlu'  patient  exjH»rienoi»s  U^fore  losing  Clln^<*iou•- 
n*.-*-*  rnii-t  In-  din-  -lirectly  nr  indinvtly  to  the  same  cause.  The  disease 
wliic)j  I'Xi'iti"!  i-oTiviiNiMfH  is  mi»sl  frequently  at  the  «'ortex,  and  when 
orL'aTii.-  .iJM  a*.'  ean*i -j  riiTtvid<>ions  that  Wgin  lo«*ally.  the  disease  is  almost 
inva-i;iMv  at  the  CMrti-v.  In  idiopathic  epilepsy  the  cnrivulsions  some- 
tiMii'>  bti;in  in  tlii-  way,  an«l  this  sugL;i*sts  very  strongly  that  in  such  ruf^** 
the  «  h.in::e  iH-riirs  in  th«'  cnrtex.  Kpilepsy  must  then  In*  resrnnleil  as  a 
dis<'a-.i«  nf  the  LT.iy  matter,  most  friMpiently  of  the  gray  matter  of  the 
cort«-x." 

•  Nv*  V  rk  M-!i«*iil  J^umikl.  Aiurn-l  mid  S*«pt.'iii»*T.  \<*2. 
f  I>i<i«*A.<H'9  of  I  be  Nervous  Systi*m.  AmeruaBn  e«l.  IJM*,  in  KKML 
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While  there  is  pretty  general  agrd 
changes  in   true  epilepsy  are  in   the 

known  as  to  the  nature  of  those  chaB 
8ome  very  careful  observations  made  uj 
fit  surgical  operations  from  two  epilej 
disease  was  primarily  due  to  a  foreigtt!| 
trix.  The  conditions  found  representj 
and  were  essentially  the  same  in  bod 
changes  in  certain  of  the  f^anglioa  cell 
almost  complete  dissolution  of  these  eel 
hyperplasia  of  the  neuroglia  tissue,  | 
from  the  focus  of  disease  has  been  ref 
Marie,  F{*re,  and  Chaslin.  i 

Symptoms* — Two  distinct  types  of  i| 
major  attacks^  or  grand  maty  in  which  { 
from  two  to  ten  minuter,  with  loss  c 
attacks,  or  pntit  mal^  in  which  the  coijj 
may  be  absent,  and  in  which  the  loss  < 
mcntary.     Between  these  two  extremes 

Grand  nmL — The  onset  may  be  si 
may  be  preceded  by  certain  prodroma 
The  aura  may  be  motor,  such  as  a  local  i 
sensory,  such  as  numbness  and  tingling 
abnormal  sensation  rising  gradually  to 
consciousness  occurs.     The  variety  of  m 
indicating  an  attack  is  endless.     Therei 
in  the  face,  tongue,  eye,  or  in  any  part  < 
be  of  a  general  character,  like  a  tremor  oi 
of  faintness.     There  has  also  been  desci 
auni,  in  which  there  is  epigastric  pain,  i 
of  a  ball  in  the  throat;  or  there  may  b< 
There  may  be  general  giddiness  or  ver 
the  head ;  or  feelings  of  strangeness,  or 
finally,  the  aura  may  have  reference  tc 
frequently  to  sight.    Sparks  may  appear 
or  colour,  or  strange  objects  may  be  seei 
loss  of  hearing;  or  strange  sounds  may  b 
is  peculiar  to  the  individual,  whose  atta^ 
the  same  symptoms. 

At  the  beginning  of  the  seizure  tb 
widely  dilated,  the  eyes  rolled  up  in  their 
is  loss  of  consciousness^     Simultaneousl}* 
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diati'ly  foHowitiif  lhfni»  thcrr  »x-<Mir     i    oMi-nl  i'u«  i 

which  nTv  dne  the  dmractcristic  tiwifit  u^s  of  the  t-  ,  ;  :  -  > 
tiro — viz.»  the  fall^  en%  biting  of  thi*  tonj^ue,  cyainifiU,  sod  ffacoAticin  ut 
the  bladder  or  rectum.  The  fall  is  fcireihle,  violent;  in  fact,  the  jiatient  U 
precii>itAte<l  Uftuall^v  forward,  and  frequently  inuiTers  injury,  never  iinkiog 
[down  A8  in  ii  faint.  The  head  i»  often  utrongly  rotftt4*d  to  on^r  aide,  Thi 
position  of  the  handi;  is  often  Uiat  assumed  in  tetany,  Tlie  cry  ia  a  baarM** 
inarticulate  sound,  not  very  loud,  and  i^  duo  to  forcible  expiration,  ovrinif 
f  I  of  the  muscles  of  rei$pinition  with  the  glottis  partially  cIokkL 

i .  .  .no^ifi  is  the  remit  of  tonic  spaim  of  the  RittBete«  of  inspiration ;  ft 
may  be  quite  intense,  m  that  the  face  ia  lifid,  bloated,  and  tlte  featan*i 
•^  *     ^  >»  f>f  the  mu.*^« '  ation  eattioa  the  Im ting  cif 

i  H^n  of  the  bt:i  timi  may  rami t  f mm  roll- 

tmetion  of  tln«ir  wallii,  or  fmm  n\M»tn  i>f  the  abtlominal  munrleg.  The  ri«- 
leuceof  themuMHihir  nfmxm  in  thin  ^tageniH    '  ased 

'fruetun^  of  lM»nt*Pt^  njptun*  of  mufH:*lei,  and  •  * 

Tht*  iiage  of  ttmie  spasm  may  be  only  momentary,  tlie  patient  pacing 
^alnio^t  at  onee  into  the  stage  of  clonic  eonndaicnifi.  The  usual  ituraticni 
from  ten  seeoutis  to  half  a  minute.  In  the  alage  ttf  dcmle  spa^m  which 
[follows,  the  symptttnis  an!  those  of  an  ordinary  attack  of  ctmiruhitoiia* 
The  muiscular  contractions  are  violent,  and  there  is  often  frothing  at  tht 
mouth.  Gradually  the  musclea  of  respiration  n&las,  air  enters  the  Ittngi, 
•ad  the  cyanosis  pasaet  off.  Aftar  Iba  cbnio  spaon  haa  eoatiniied  for  a 
▼•riable  time— from  two  or  throa  inlnotn  to  half  an  hour— -tba  mitactilar 
eontraetians  be«?omo  leaa  and  laaa  frrqnanti  and  Anally  otaae  aitogalher. 
In  a  few  minutes  the  patient  may  rt^n  ootiaoiooiiiMi,  look  vacantly 
around,  and  in  a  dax^  way  pertia|M  ask  whal  haa  happcaad,  ha  baiag  oota* 
plalei;  oblivions  to  all  that  has  oeeormd*  Mora  fri^nontlyt  howoiw,  ha 
at  onoa  into  a  deap  alaa|K  wbleh  amfctnaaa  for  an  hoor  or  morii 
Bt  from  which  ha  can  he  aroimid.  Frent  lUa  ha  Bsoally  wakaoa  with  a 
severe  headache,  whieh  may  continiia  for  iovaral  hiturs.  After  this  ha  often 
fisdi  batlar  than  for  aavml  dayi  pfweodiag  Iba  altaek.  During  the  aeisiire 
Iba  tempoiwlttfw  may  ba  elavalad  ona  or  two  dtfivas*  hut  rarely  tnoea. 
Tht  attack  may  ba  followed  by  a  alight  lanpormry  pafvaia,  «tr  aphasia, 
hyiterkal  pliaiioawiiai»  vomiting,  and  intanae  bni^gcr.  In  vary  now  oaaaa 
the  nrina  may  oootafai  a  trace  of  sugar. 

P0iii  m$i — Tha  minor  attacks  of  opibpsy  may  praaent  a  vafy  gnrnt 
varifty  of  symploaia,  and  at  times  it  ia  ahml  impoaiibla  lo  darida  that 
Ibasa  ara  apilaplicH  atoept  fmm  their  pariadfeal  ooamraiioa^  Thay  paai 
■adar  tha  namaa  of ""  spelts,^  *"  attacks  of  dirtineaa,**  **  fainlbg  liini%"  ala 
Tha  moal  slrikiiig  thing  which  stamps  thara  aa  apilaptie  ia  Iba  haanf  ooit* 
aoiawaMii,  and  this  may  bo  of  short  daratioii,  aonaliiBaa  only  »0BMDlarrt 
tad  so  pass  unaoliead.  In  aoma  oaoea  it  is  abaeal  ytogathar.  Tbava  ia 
BO  MI«  but  tfaofw  nay  ba  a  aligbl  dropping  of  the  bead,  a  flied  aliffw  tor  a 
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moment  or  two,  and  tliat  is  all.     This  m 
aarSv     After  such  a  mild  attack  the  p 
confused,  and  he  may  do  or  say  strange 
have  been  performed  in  an  automatic 
which  follows  an  attack  of  epilepsy,  win 
part  of  the  attack.     In  rare  instances  eyi 

77ie  mmial  cofidiiion  of  epihpHcs.^ 
tinciion  must  be  made  between  casefl 
some  organic  brain  disease,  such  as  in: 
itself  be  a  cause  of  mental  impairment, 
in  cases  of  idiopathic  epilepsy.  The  chi 
latter  disease,  and  who  are  perfectly  nc 
All  degrees  of  disturbance  may  be  seen, 
apathetic,  backward  in  development,  ai 
those  who  are  melancholic,  idiotic,  and 
childhood  epilepsy  develops,  the  greater 
seen,  because  of  the  effect  of  the  seizures 
of  active  growth.  Speech  and  all  metiU 
tarded.  The  more  frequent  and  more 
marked  are  the  mental  symptoms  presen 

St/mptomatic  epiiepay, — This  occurs 
sequel  of  cerebral  palsy,  usually  with  her 
the  congenital  or  acquired  form.  Epilej 
the  onset  of  the  paralysis — from  a  few 
first  the  attacks  may  be  separated  by  h 
become  more  frequent  as  time  passes.  T 
epilepsy  begin,  as  a  rule>  on  the  paralyze 
may  be  confined  to  that  side ;  but  later  th 
cases  they  are  indistinguishable  from  at 
vere  seizures  are  more  likely  to  be  seen  t 

Course  of  the  disease. — This  is  exti 
seizures  at  first  occur  at  long  intervals, 
become  more  and  more  frequent  Eith 
may  be  first  seen,  and  may  remain  throuj 
they  may  be  associated  in  the  same  case, 
occasional  major  attacks  with  a  large  ni 
val  between  the  epileptic  seizures  in  moa 
although  they  may  be  of  daily  oceurre 
seizures  will  follow  one  another  closely, 
interval  of  immunity.  The  seizures  mi 
in  the  waking  hours,  and  in  some  cases 
only  in  sleep.  Such  cases  present  pecu 
are  often  long  nnrecognised  as  epileptic, 
may  be  quite  normal. 


EPILKPSY.  7|:^, 

Dentil  rarc'ly,  if  over,  results  fn)fn  epilepsy,  except  from  some  acci- 
dent at  the  timo  (»f  the  seizun^K,  or  from  the  condition  known  us  the 
fititus  tpilepticuA\  in  this  the  att^M^ks  oome  on  with  pn»ttt  freniifncy  and 
sevority,  the  [latient  at  times  {mssinf;  rapidly  from  one  eonvuUion  into 
another,  the  tem)H*niture  rising  to  105^  or  100"^  F.,  and  death  occurring 
either  from  exhaustion,  owing  to  the  severity  of  the  convulsions,  or  from 
coma. 

Diapious. — In  most  cases  there  is  little  difliculty  in  rei*ognising  the 
major  attacks  when  they  0(M*ur  by  day.  Nocturnal  attacks  may  Ix*  dia;;- 
nostieated  by  the  ery,  the  biting  of  the  tongue,  blood  u|Nin  the  pillow, 
sub-eonjunctival  extravasation,  evacuation  of  the  blailder  or  ret*tum,  and 
the  severe  headache.  Minor  attacks  present  the  gn^ati'st  difliculties,  and 
a  {Misitive  dia^^iiosis  is  often  im[>os8ible  until  the  patient  has  U^n  watrhe<l 
for  a  long  time.  The  most  im|M)rtant  |M)ints  Uy  be  noti**!  an*  sudden 
{>allor,  dilatation  of  the  pupils,  tem|)orary  loss  of  consciousness,  or  sim- 
ply mental  confusion,  and  s<imetimes  the  evacuaiion  of  the  blailder. 
The  dunition  of  the  attatrk  is  shorter  than  is  usual  in  an  ordinary  faint. 
The  ditficulty  of  distinguishing  epilepsy  from  hysteria  rarely  (Mvuni  in 
childhtMMl. 

It  is  n«»t  always  possible  to  distinguish  U'twi»en  sec<»ndary  or  symp* 
tomatic  epilepsy  and  the  idiopathic  or  here«lit4iry  ft»rm,  particularly  if  the 
case  comes  under  observation  late  in  the  c<mrse  of  the  dis4*ase.  The  |M>inta 
which  go  to  establish  the  first  form  are :  that  the  convulsive  nio\ements  are 
pirlial,  or  lirnit<Ml  to  one  side;  that  when  they  are  genend,  they  always 
b<*gin  in  tin*  siirnc  part  <»f  thi*  iKxly ;  or  that  then*  is  a  bisti»ry  of  partial  or 
unihii«Tal  attai-k-*  for  some  tinu»  b4*fore  the  «H'curn»n«H»  of  any  gfneral 
coiivulsiiins.  1 1  is  iTii{N)rtant  in  all  Ciis<«s  to  examine  the  patient  care- 
fully fnr  signs  *%{  an  old  hemiplegiii,  the  symptt*ms  »»f  uhirh  may  U*  so 
slight  as  U\  Im'  readily  overlooketl.  A  markeil  incn'asi*  in  the  n'tb-xes  of 
(me  siiif  is,  according  to  Sachs,  quite  as  (M)ncliisive  evidnuH*  as  a  distinct 
weakiies^i  of  the  arm  or  leg.  In  iiliopathic  cpile)isy  some  of  tht*  stigmata 
tif  il«i:fn«raTi<»ii  an'  u-nnlly  pnsmt.  The  .«uddi*n  d«'Vi*lopiin'iit  «if  rpi- 
l«-|>ti(  ^iM/tin-«  in  a  «  bild  pn>vion>ly  healthy,  and  in  wht»rii  rln-n'  i-  no 
lMr«'l:lar\  bi*t'»r\  nf  th«'  iliM'a.M'.  >bould  alwa)*  arou^*  tbt  *ii*|»nii»n  of 
«»r;:anii'  l»raiii  iji^i-a*!'.  f-iMt-ially  tumour:  and  if  there  an'  lie-iili"».  -4*\en' 
b«ailai  \\*\  viiiiiliri::,  and  optic  mniritis  the  existemv  of  tuinimr  i^  nu-Mtn- 
M\  t.'Main. 

Prognotit.-  TIm'  •lanu'«r  t«»  lif«'  in  epib'p'^y  i<  vitv  ^liL'hT.  iK-ath  i- 
;riiitr.ili\  ilu«-  t«i  *i»!i:«'  aimlfnt.  particularly  ilniwnini;.  at  ibi*  tniif  of  u 
*»i/!ip-.  TIm"  tt!ii|iiu\  !m  ->)  Mill  tain**  Ml'*  *i'-*atinn  of  tin*  atta«k«  i-  *mall. 
uli:l.-  t'lf  T.  ii.'.fih  \   ?•'  rt*.  urn-iH f  i*  xitv  irrfat. 

Til-  ii!i'L'M't-t,  III  .in\  i:!\iii  i  a-**  di|H-ii«N  !i|»«»n  th»  iau*«-  "f  tli*-  -Ii-^mm' 
aihl  ?'•■  "l';r.ii:«'H  nf  iln-  *\mj>Tii»ii*.  WIhti'  iIh*  raii-^'  i-.iii  !«•  r."i."\tt|. 
and  whtTf  liji-  -\  mjiitiin*  lia\i-  Li^li^l  !•'**  than  a  \i*ar.  tin'  jirt»-|»i  X-  «»f  jH»r- 
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manent  cure  are  fairly  good.  This  is  particularly  true  of  cases  in  which 
the  epilepsy  clearly  depends  upon  gross  errors  in  diet,  with  chronic  intes- 
tinal indigestion.  In  such  cases,  if  the  patient  can  be  placed  under  proper 
control  and  dietetic  measures  well  carried  out,  the  development  of  chronic 
epilepsy  can  be  arrested  in  a  considerable  number  of  cases.  If,  on  the 
contrary,  the  hereditary  tendency  to  the  disease  is  marked,  if  the  epileptic 
seizures  have  developed  apart  from  any  adequate  exciting  cause,  and  if 
they  have  continued  untreated  or  in  spite  of  treatment  for  two  or  three 
years,  the  symptoms  may  perhaps  be  relieved,  but  there  is  no  prospect 
whatever  of  permanent  cure.  In  the  cases  also  which  are  due  to  local  irri- 
tation, like  that  resulting  from  an  old  meningeal  haemorrhage,  the  prog- 
nosis is  invariably  bad,  and  only  temporary  relief  is  to  be  expected.  A 
few  cases  of  traumatic  epilepsy  have  been  cured  and  many  have  been 
greatly  improved  by  a  surgical  operation. 

Treatment. — The  first  indication  is  to  remove  the  cause  where  one  can 
be  found.  If  in  the  male  phimosis  exists,  or  other  evidence  of  genital 
irritation,  circumcision  should  be  done,  or  the  prepuce  retracted  and  ad- 
hesions broken  up.  Adenoid  growths  of  the  pharynx  should  be  removed, 
and  likewise  every  other  cause  of  reflex  irritation.  Particular  attention 
should  be  given  to  the  digestive  organs.  The  most  hopeful  cases  are  those 
associated  with  acute  and  chronic  disturbances  of  digestion,  especially 
chronic  intestinal  indigestion  with  constipation.  These  cases  are  to  be 
managed  like  others  of  the  same  sort  in  which  epileptic  attacks  are  not 
present  (page  418).  Meat  should  be  allowed  once  a  day  and  in  mod- 
erate quantity.  Milk  should  be  given,  diluted  if  necessary,  also  kumyss 
and  matzoon.  Green  vegetables,  except  peas  and  beans,  may  be  given 
freely ;  also  all  fresh  fruits.  Tea,  coffee,  and  alcohol  in  every  form  mnst 
be  absolutely  prohibited;  also  potatoes  and  oatmeal.  The  most  carefal 
attention  should  be  given  to  the  bowels.  Under  no  circumstances  should 
a  condition  of  chronic  constipation  be  neglected.  A  dose  of  calomel 
once  a  week  and  intestinal  irrigation  two  or  three  times  a  week  are  of 
great  value  in  many  cases.  Where  the  symptoms  of  intestinal  putrefac- 
tion are  marked,  borax  is  at  times  of  decided  value — two  grains  three 
times  a  day  to  a  child  of  five  years — or  salicylate  of  sodium,  salol,  or  the 
benzoate  of  sodium  may  be  given ;  the  dose  of  each  being  from  two  to 
ten  grains,  according  to  the  age  of  the  child,  after  each  meal.  The  gen- 
eral hygiene  of  the  patient  must  receive  careful  attention.  He  should 
lead  a  simple,  regular  life,  as  much  as  possible  out  of  doors,  away  from 
the  excitements  of  a  large  city,  or  from  association  with  many  children, 
and  in  short  the  nervous  system  should  be  kept  as  quiet  as  possible. 

All  the  foregoing  means  of  treatment  are  of  equal  importance  with 
the  use  of  special  drugs.  The  most  common  mistake  is  to  rely  only  upon 
drugs,  ignoring  the  other  measures  mentioned.  It  not  infrequently  hap- 
pens that  drugs  are  without  any  effect  when  they  are  the  only  means  of 
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trcatmdiit  emplojod,  wherosA  in  conjcmctioii  with  otfMr  1 
iiu{«mv(mieut  is  seen. 

The  broDiidtMs  an»  otiquMtioaabljr  the  bo«t  nieftiit  of  ootnhmtitig  the  epi- 
leptic habtt  Kithor  the  tfocltutn  silt  alono  ar  m  eocnhtiwttoii  of  the  aodimii 
and  ammonium  bromides  is  to  be  preferred.  The  pttrpoee  ihauld  be  lo 
giTe  the  atnalieet  doees  which  will  control  the  aeUurea^  (Jhiklnen  nqoire 
proportionately  larger  doaes  than  adulta,  and  in  moil  oum  a  diiM  of  tvi 
years  will  need  from  twenty*flTe  to  fifty  graini  a  imf*  Befiiin*a^  raetbod  of 
mlminUt^Ting  the  bromid(*i}  U  largely  followed  in  New  Yark^and  bof  gn*al 
Tnlne*     It  is  to  givc^  the  larger  part  of  the  quantity  for  t  '  »ar  boon, 

shortly  before  the  time  whtm  the  seisnres  haTeneually  occu  i  the  inter- 

val to  give  much  smaller  doeee^  and  in  all  caaea  to  gire  the  dnee  largely  dt« 
loted,^in  from  six  to  eight  oonoes  of  water.  Ue ftfea  a  fall  doae  early  in  ilia 
morning,  and,  w)u«re  the  seixures  are  apt  to  oome  al  nigfai,  one  at  bedtiiofli 

Caaes  of  peiit  tnal  are  especially  diflicuU  to  control.  For  ioeh  ibara  ia 
often  an  advantage  in  oombining  belladonna  with  the  bromtdea.  In  all 
oaaee  the  trealmeni  most  be  oo&linaed  for  a  long  Ume  if  anything  ia  ae* 
complishei.  The  bromide  should  be  gradually  miuccvl  after  the  attacki 
are  ooutroUed,  but  mutt  be  given  in  moderately  large  doeea  for  al  laaat 
two  years  after  the  eeimrea  have  oeaaed.  The  addilioii  ol  borai  aaem 
oooaiionally  better  than  the  bromidea  alone  in  eaaae  where  Ibere  ia  wu 
oeeaive  tnteatiDal  putrefaction.  Somotfaoea  the  oomUnalion  of  ehlofml  or 
antipyrine  with  bromides  is  advantagooit8|  partionhtfly  if  the  lalter  are 
badly  borne  or  oaute  an  annojring  amoonl  of  aoaa  Seguin  rtatea  Ihal  ha 
haa  been  able  to  control  the  none  in  many  eaaea  by  giving  at  the  mum 
time  moderate  doees  of  arsenia  Other  dnigi  oooaabnally  uaafnl  aa  adju* 
rants  to  the  bromidea  an  itrTdmtmi  and  digitalis. 

The  surgical  troatment  of  •pOepor  hae  of  lata  atlraelsd  modi  alleA* 
tion.  An  operation  is  to  be  oonridmd  in  oaaes  in  vhidi  Ihe  paroiysma 
are  farjr  frequent  and  severe,  and  when  there  b  prsaeat  a  definlle  loeal 
eaoast  mob  aa  an  old  fracture  of  the  akull,  or  where  epflepay  haa  fcUoieod 
an  injury  to  the  head  even  without  fraclnre.  Saeba  soma  np  the  praaent 
etatns  of  this  qnostJon  as  follows :  *'  In  a  eaee  daa  to  a  tiwimalio  or  organio 
leaion  an  early  operation  may  piwfenl  Ihe  dotaiopmeiil  of  eerefaril  aeleniaia. 
If  early  ofH^rmtion  is  not  done,  the  oemirrenoe  of  epilopqr  is  a  wmming  that 
secondary  eDlarosb  haa  bean  aslabUabed  and  an  operation  may  prevent  it 
from  inenaaing.  Opeiilioii  mail  iiidiide  the  removal  of  the  diseased 
araai  beret  if  all  other  parts  an  normal, a  care  majmolL  Umler  favour- 
able ooodiliona  a  few  oaeea  of  epilepay  may  be  eared  by  eorgerj  and  many 
move  improved.** 

Tbeednoalioiiof  opOeplieebadreB  ia  a  anbjeol  of  giwal  difleabf  and 
is  often  nj^eeleJ,    Then  in  mmj  reaeeea  wlqr  il  is  Jmpnetieible  le 
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send  them  to  ordinary  schools,  and  it  is  very  desirable  that  special  schools 
and  colonies  for  them  should  be  established. 

The  management  of  the  attack. — Abortive  measures  are  sometimes 
successful  in  cases  with  a  distinct  aura,  the  most  reliable  being  the  inha- 
lation of  nitrite  of  amyl.  While  the  seizure  lasts,  the  patient  should  be 
prevented  from  injuring  himself.  The  clothing  should  be  loosened,  a 
spool  or  cork  should  be  placed  between  his  teeth  to  protect  the  tongue, 
but  no  effort  made  to  restrain  his  movements  unless  he  is  liable  to  do  vio- 
lence to  himself.  An  epileptic  child  should  never  be  without  some  com- 
panion. 

TETANY. 

Tetany  is  a  condition  characterized  by  tonic  muscular  spasm,  which 
may  be  intermittent  or  continuous.  It  usually  affects  the  muscles  of  the 
extremities,  especially  the  hands  and  feet,  more  rarely  the  neck,  face,  and 
trunk.  When  limited  to  the  hands  and  feet  it  is  known  as  carpo-pedal 
spasm  or  arthrogryposis;  and  although  sometimes  classed  separately, 
this  seems  to  be  really  only  one  manifestation  of  the  same  general  condi- 
tion. In  infants,  tetany  is  very  frequently  associated  with  laryngismus 
stridulus,  this  being  present  in  fully  two  thirds  of  the  cases;  but  in  older 
children  this  association  is  quite  rare.  General  convulsions  occur  in  from 
twenty  to  thirty  per  cent  of  the  cases.  Tetany  is  not  a  frequent  disease 
in  America.  In  a  pretty  large  hospital  service  I  seldom  see  more  than 
four  or  five  cases  a  year,  while  in  some  European  cities  tetany  is  re- 
ported to  be  very  common  and  at  times  to  occur  epidemically.  It  is 
probable  that  more  than  one  pathological  condition  has  been  included 
under  this  term. 

Etiology. — While  tetany  may  occur  at  any  age,  it  is  most  frequent  in 
infancy.  Of  eighty-seven  cases  reported  by  Barthez  and  Sann6,  fifty  per 
cent  were  observed  in  the  first  two  years,  twenty  per  cent  from  three  to 
six  years,  and  twenty-five  per  cent  from  twelve  to  fifteen  years.  Of  thir- 
ty-eight cases  in  children  collected  by  Griffith,  sixty-six  per  cent  were 
under  two  years  of  age.  In  infancy  males  are  much  more  frequently 
affected;  but  when  the  disease  occurs  in  older  children,  females  appear 
more  liable  to  it.  Tetany  rarely  occurs  as  a  primary  disease.  It  is  most 
frequently  associated  with  rickets;  in  fact,  rickets  is  almost  invariably 
found  in  the  infantile  cases.  It  sometimes  occurs  with  chronic  diarrhcea 
and  with  marasmus.  It  has  been  known  to  follow  broncho-pneumonia, 
pertussis,  typhoid  fever,  rheumatism,  and  measles.  Of  the  exciting 
causes,  the  most  frequent  one  is  some  irritation  in  the  gastro-enteric 
tract.  This  may  be  the  products  of  chronic  indigestion,  or  acute  intoxi- 
cation, worms,  and  sometimes  even  intussusception.  Attacks  in  older 
children  are  frequently  ascribed  to  cold.  In  girls,  tetany  may  occur  at 
the  time  of  puberty,  especially  where  menstruation  is  delayed ;  it  has  fol- 
lowed removal  of  the  thyroid  gland. 
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Pathology. — rp  to  the  pn»M»iit  tiiiir  no  conMant  anatonncal  l«*sion« 
havt*  Imtii  (Uiiioiistratid  in  t tetany.  T\\v  circiiinsitancoH  in  which  it  oc- 
curs, its  symptoms  and  course,  all  indicate  that  it  is  a  n«'urosis  prohahly 
depend in)^  u|N)n  disturlmnccs  of  nutrition  in  the  nerve  celU  of  the  spinal 
cord  and  medulla. 

Symptomi. — The  s[>asin  may  develop  ahru])tly,  or  it  may  1h*  prtrttliHl 
by  sensory  disturliances,  such  as  pain,  numhness,  or  tin^lin^.  The  U|>- 
per  extn*milies  are  usually  first  alTected,  the  situsm  gradually  iMHtunin^ 
more  severe  and  finally  involving  the  lower  extremities.  lioth  si^K^s  ot 
the  lM)dy  are  efpially  atTected.  The  |>osition  assunuMl  hy  the  hands  is 
very  characteristic:  The  fingers  are  tlexed  at  the  nietacariMi-phalangcal 
joint  and  the  ]iha]anges  extendiKl;  the  thunilts  are  adductinl  almost  ti> 
the  little  finger;  the  wrist  is  t1exe<l  at  an  acute  angle,  and  the  whole  hand 
drawn  somt^what  to  the  ulnar  side  (Fig.  Vi\),  No  motion  is  alio^ietl 
at  the  wrist,  hut  movements  at  the  cIImiw  and  shoulder  are  usually  nor- 
mal. Tilt*  feet  are  strongly  extemhil.  sometimes  in  the  |N>sition  of  typi- 
cal «M|uiiio-varus.  The  first  ]))ialanges  of  the  toes  an*  tlexiMl.  and  the 
second  and  third  rows  extendetl;  the  plantar  surface  is  strongly  archetl, 
and  the  ihirsiim  of  the  ftNtt  is  very  prominent,  standing  out  like  a  cush- 
ion. Tlu*  ty  laical  {Hisition  of  the  fiM-t  is  well  shown  in  Fig.  I 'J  I.  The 
teiido-Achillis  ^taIlds  (»ut  prominently.  Motion  at  the  hip  and  kmn*  is 
generally  free.  The  s|kasm  in  many  castas  is  limited  to  the  hai^U  and 
feet:  nmre  rarely  tin*  muscles  of  the  thigh,  usually  thf  at]ductor>.  may 
he  inv«»lve«l.  In  very  rare  cases  the  muscles  of  the  trunk,  tin*  faue,  or 
tin*  «-\c  may  he  in  vol  veil. 

The  kiHf-jerk  and  the  cutaneous  reth-xi's  an*  exaggenited,  and  there 
i>  al>ni»rnia!  «>\eita)iility  lM»th  to  the  galvanie  anil  far.idii  <  urn  tu«  iiiid  to 
mtiliaiiiial  irritation.  I^JL'ht  j»ercu«'>iou  iipun  th**  utTvi'  trunk  tifti-n  in- 
duces niarkrd  contraction  of  the  musclfs  >upplied  hy  the  ui-rM*.  This 
[^  partieularly  >triking  in  the  faei*.  Tin*  eonirai  tion  itf  ifi*'  filial  mii^- 
«les  following  su*h  irritali»in  i>  known  as  "  l'h\o>iek's  >ymptom  "  or  the 
farial  plieiioiiienon.  Sjui^^m  may  also  In*  exciteil  liy  pnssure  uj-in  the 
larL'«*  ner\i'  trunk',  and  nrlfries  of  the  part-  alTecti'il.  Thi-  i«.  kn<iwn  as 
"  Tn»ii>-iauV  >ympti«ni.** 

I*ain  muIhi;  t-*  the  -p.i^in  i-  fnipii'ntly  pn'-ent.  It  \<  u-ually  -harp 
anil  laiirinatiiiL'.  aihl  ma\  U*  so  Ne\en'  a?*  to  eauM*  ehildn*n  to  ery  out. 
r.iin  i-  iniiu««d  h\  an\  .itteinpt  to  overcomi*  tin*  «pa-m.  and  -••metimi's 
it  i-  ftn^tant.  Mthi-r  di-lurhanee'S  of  MMi^ihility  an*  even  nmrf  t«ininion 
tlian  pain  Tln-ri'  i-  no  !o-^  of  ciinM'iou<ne<i<  and  no  fever.  Thf  -{ui**m 
is  L'l'ni'Mily  « .•ntinu»»u*,  althoiiirh  ih«'re  may  U*  jn'riini-  i.f  ri-nn*-i"n  or 
even  nf  int»r!ni— ion.  Whi'U  a<«iiH'i  iti-d  with  lariniri-mu-  -tri'liilu-.  the 
spa-m  i*  Tiiiith  in.n'a-i'd  durini;  thi^-e  attack-. 

Tile  dn rati' 111  ^f  the  di-«'a>e  is  fn>m  a  f»'W  dav-  to  several  w*i  k-  The 
mild  form,  whieh  is  usually  swn  in  infant^,  in  mo>i  tn-^K  |ia— e-  away 
s]M)ntaneiiu-ly  in  one  or  two  wtvks.  although  thert'  may  lie  n'1a|iM*s  ami 


second  ut  tacks  at  Tariubl 
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years  old. 

the  diaeAse.  Spasm  of  the  glottis  ma] 
When  associated  they  generally  oease  at 
ma  J  follow  or  alternate  with  the  spasm. 
Diagnosis. — -The  diagooBtic  features  o 
in  infanta  oanally  limited  to  the  hands  at 
ness,  the  apastii  being  increased  or  exci 
exaggerated  reflexes,  and  the  preaeuce  of 
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rioketn  or  nome  diiordef  of  thv^  intcKtiti(»*  Ifac  ievero  form  fnay  in*  mi*- 
taken  for  UfUniiai;  but  this  i«  very  rare  except  in  tlie  newlj  Uiru;  And 
tri^mua  is  the  rule,  antl  generally  it  is  the  first  sjoiptam.  Trtsititis  is 
extremely  mre  in  tetany.  From  meningitis,  tetany  is  distinguished  by 
the  absence  of  eerebnU  symptoms ;  from  cerebral  tumour,  by  the  bilateral 
character  of  the  spasm,  the  abtenoo  of  headache  and  fecal  biahi  symp* 
toms;  from  haemorrhage,  by  the  abeence  of  cerebral  symptoms;  from 
malarial  spasm,  by  the  fact  that  it  is  constant,  not  intermittent 

Progfiotis.— Tetany  per  3$  is  not  fatal,  but  death  may  resalt  from  tba 
devetu[>nieut  of  general  conrulsions  or  from  the  original  diseaae  which 
tetany  complicates.  BecoTory  is  usually  perfect,  although  Goiren  slalce 
that  in  rare  oaaes  it  in  fr>)|f)WiMl  by  inviiirular  atmphy. 

Treatment —The  first  indioatiou  is  to  rrmoTe  tbecauaefand  this  ia 
most  cases  is  found  in  the  dtgestire  tract  If  ricketa  is  present  il  ahoold 
reoeive  the  usual  treatment,  lK>th  dietetic  and  medicinal.  If  vorras  are 
snspected  a  Tcrmifuge  should  bo  given*  For  the  relief  of  the  upasm,  tho 
hot  bath  is  a  most  valuable  remedy ;  friction  may  also  be  employed.  Dniga 
which  have  the  power  of  allaying  spasm  should  be gtfati«— chloral,  hromldesii 
and  an tipy rino.  I  n  the  event  of  failure  by  these  motlioda  galvaoiam  may  be 
trii^l.  After  the  attack  the  child's  general  nutrition  should  reoeife  cvdlol 
aUenlioii,  to  pre^eni  rehiin 
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Idiopathic  spaam  of  the  glottis,  or  kryngisrans  stridulua,  ba  1 
diseaae,  and  belongs  eepodaUy  to  infauL^v.  It  is  a  pure  nearosk,  not  ofloa 
mm  except  in  children  who  are  rachitic*  It  is  frequently  aasociated  with 
oarpo- pedal  apaam  and  with  goMtml  oonvulsiona  The  diaeaas  is  »ot  to  be 
oonfoaoded  with  ordinary  apaamodic  croup  or  catarrhal  spaam  of  Iho 
larynx,  which  is  of  very  freqoenl  oooarrenoe^ 

Spaam  of  the  laryni  may  beasiii  in  ae?«ral  oondiliona  quite  difterenl 
from  laryngbmaa  alfidnlna.  It  forms  one  of  Uie  eaaential  featarea  of  par^ 
loaia  II  oooitn  boUi  ill  lalBiila  aad  ill  older  ebildiwii  from  preaanre  apoii, 
or  irritalioaor^lbe  poottmocaalrfe  or  reoorresillarfagBalaanrebyi^ttimoQr 
til  tho  mediaaltnumt—ttsiially  a  tubcreutooa  lympb  node,  or  ratro-oaopbagsil 
abaoeM*  Bailee  ^aam  of  the  hstp^  k  alaa  aaaoetatid  with  enUriped  Ion* 
aila»  adoaoid  growtba  of  tho  pliaf7iix»  and  etongalid  umU.  Tben  is 
a  form  of  laflex  spaam  whieb  ocoum  In  the  newly-bom  aoeompanted  bf 
orowinf  {napiration ;  this  is  not  frequent  a!  '  1  !y  snrbaa 

Idiopathic  spasm  of  the  lar>iix  Is  quit  i  frt^m  any  of  these 

eoiMUtioQa.  It  is  peculiar  to  infancy^,  the  great  proportion  of  ra»es  oc^ 
enrrii^  between  the  «ixth  and  eighlecBth  months.  Malr^  a|>pear  to  bo 
more  swaeeplible  than  femalos.  The  eoofttltiti'^nal  condition  with  wkkb 
il  ia  ufiully  asaoeiaied  is  ricketa.    In  a  lar;.  r  of  casrs,  but  not  in 

alU  tbaiw  is  cranio- tabea.    Many  writen  U  m.  .v  .M^t  laryngiamaa  is  in- 
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variably  of  raclutic  origie.  Of  fifty  c 
found  in  all  but  two  unmistakable  e\ 
occurs  in  delicate  infants  who  liave  hee: 
and  it  is  probably  on  this  account  that  i 
and  spring  than  at  other  seasons.  T 
may  be  a  breath  of  cold  air,  or  any  for 
passion,  fright,  or  cning. 

Pathology, — ^There  are  no  anatomi< 
a  pure  neurosis,  and  it  is  generally  be! 
pending  essentially  upon  imperfect  nut 
spinal  cord  and  medulla. 

SymptoniB. — The  disease  is  often  u 
attacks  liave  become  quite  frequent,  tl 
later  ones  more  and  more  severe,  Occj 
may  be  severe.  The  attack  comes  on  s 
his  head,  the  face  becomes  pale,  then  lii 
plete  arrest  of  respiration.  Tliis  cont 
which  the  cyanosis  deepens,  and  the  chi 
violent  efforts  to  breathe.  If  the  paroj 
may  he  so  great  as  to  lead  to  loss  of  c 
fatal,  or  the  attack  may  terminate  in  g< 
tacks,  after  fifteen  or  twenty  seconds 
glottis  opens,  and  a  long,  deep  ins  pi  rati 
a  crowing  sound.  The  so-called  ^*  1 
"  crowing  attacks  "  of  infants  are  nsu 
of  spasm  are  often  brought  on  by  pasi 
occur  from  two  or  three  to  twenty  t 
condition  of  the  child  may  be  norma 
present.  It  is  important  to  note  tha 
stridor  due  to  narrowing  of  the  glot 
condition  of  apnoea  from  its  complete 
in  the  same  ease  are  equally  severe, 
of  a  day  a  great  many  mild  attacks,  b 
eral  convulsions  are  seen  in  over  one  tl 
spasm  or  tetany  complicates  a  still  lar^ 
ent  in  the  interval,  it  is  always  increai 

The  duration  of  the  disease  varies  i 
or  even  mouths.  In  cases  which  term  in 
diminution  in  the  frequency  and  sevei 
finally  cense  altogether. 

Prognosis, — This  is  good,  except  wh 
Tlie  eases  in  which  fatal  asphyxia  oec 
proper  treatment  marked  improvement 

Diagnosis. — ^This  is  to  be  made  Iroi 
The  differential  points  have  been  mei 
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Owin^r  to  tin*  o<'<'urn»nn»  of  tin*  |mro\\>iii«.  ami  th«»  rn^win;:  ^nimN.  tin* 
ilis^'jiM*  may  Ik»  iiii'-takrii  fur  u-hfK»piii;:-n»ii;r}),  -m,!  j|,  f,|,.(  ||,i^  .jjn^, 
iio>i7*  is  not  infn><|iii*ntly  uuulr  liv  |mn'nt^.  A  can^fnl  fxarninatioii 
«>f  tin*  jmticiit  <l«riM^'  thv  attacks,  tlif  ali^'iKi*  of  (f»ii;;li.  aiitl  ilii'  fn*- 
«|Ut'nt  association  of  tetany,  an.»  suHu-irnt  to  tliffon'ntiato  this  fnuii 
jKTtiissis. 

Treatment. — Diirinp  the  attack  the  ohject  is  to  bn»ak  the  spa!*m.  In 
mild  cases  this  may  Ik*  *lone  hy  sprinkling  water  in  the  fat-e.  In  sev«'re 
casrs  inlialations  of  i'hlon>form  may  U*  rei^uired,  and  even  intiilNition. 
IJetw(»en  the  attacks  the  ]mtient  should  he  ^iven  either  hroinide  and 
chloral,  or  antii»yrine.  Sodium  bromide,  pr.  v,  and  chloral,  jjr.  ij.  may  be 
given  every  thret'  or  four  hours  to  a  chihl  a  year  old  until  the  fnipn-my 
and  severity  of  the  attacks  an*  c(mtrf>lled;  afterwanl  tliree  time>  a  day. 
My  own  e.\]HTienc<'  with  antipyrine  in  this  disease  leads  me  to  tin*  U'lief 
that  it  is  more  ctTective  than  bromide  and  chloral.  When  tin*  symjiioms 
are  sevi'ri',  two  grains  of  antipyrim*  nuiy  U»  given  every  four  hours  to  a 
child  a  year  old,  the  dose  iH'ing  gradually  diminisluNl  as  the  symptoms 
imj)rove. 

The  general  tn*atment  of  the  child  is  quite  as  important  as  ^Irug*  di- 
nnted  towani  relieving  the  sfKism.  Cohl  s|>onging  ^h^»uld  U*  ummI  in 
every  <a>e  unless  it  occasions  so  much  fright  a^  to  incn*ase  the  numU'r  of 
pan».\y<m<.  Careful  attention  should  U»  given  to  the  «Iiet.  (*hildn*n 
>hoii1d  U'  ke|it  in  the  ojh'U  air  as  much  as  possible.  Cml-livcr  oil  iii 
ncc*!fd  in  most  cas«'s,  and  rachitic  cases  an»  sometimes  much  U'liffiteil 
by  |>lii»sph  >ru<.  Any  soune  of  bx-al  irritatit>n.  such  as  enlarged  ti^n^ils, 
ebuigat*'*!  uvula,  or  adenoid  growth<.  shouM  I*'  n*moveil :  fi»r,  if  nut  the 
actual  cau-e  of  the  attack,  they  may  U*  the  nif'an<i  «»f  aggravating  the 
syiiijitom*;.  In  all  ca^^e-i  the  treatment  -should  U*  «-ontinuc«|  f.ir  -e\cnil 
Weeks  after  the  |iap»\y<ms  have  suli^iiled. 

(IIOUKA-SAIXT   VITrs-S   \K\SiK. 

('hi»n*a  i-i  a  functii»nal  nervous  dis4*ase  characterizi*t1  by  aimle-i-i.  im»g- 
ular  niitveiiient-i  i«f  any  or  all  the  voluntary  muscles.  Choreic  nio\e. 
ment<^  are  of  a  >omvwhat  >pa^m(Hlie  character,  often  aiHiMnpanie«l  by  an 
:ij«pjin-iit  "r  n-al  hi-^  nf  |Hiwer  in  the  gn>ui»s  of  mux^les  afTtH'ti*tl.  and  by 
a  mental  conditii»n  i»f  e\tn»me  irritability. 

Etiology.  t'hi»rea  i-i  mi»-t  fn-^pii'mly  s«vn  U'twivn  the  ap*s  of  *e\en 
iinil  fnurleen  ve:ir*.  nf  Mi;  m^'^,  <;  wcn»  un«b*r  tivi'  yi»ar*,  t'i  U'twi-i-n  the 
and  nine  year-,  and  t\s  iN-twi-en  ten  and  fiMirti^en  year*.  The  \.«\inire'it 
ca-i'  nf  whii  li  I  ha\e  rec  »rd  wa-*  tliat  •»f  a  child  f«»ur  year^  obi.  It  i-  e\- 
tn'niel\  rare  U-fure  ilie  third  year,  ahhiuigh  it  may  iHtur  even  in  in  fancy, 
anil  in  :i  fi-w  returdi-d  ra-e-  it  was  unibuibtedlv  coni:enital.  My  ••«»»  .ib-er- 
vation^  ciim  iile  with  th«»-e  nf  m^arly  all  writeri.  that  the  di^NiM*  i-  m*»re 
than  twi*v  a-  fnijiienl  in  fenmle*^  a*  in  malt^.    While  chtir^'a  may  U*  ^vn 
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at  all  seasons,  it  is  much  more  frequent  in  the  spring  months.  Of  717  at- 
tacks studied  by  Lewis  (Philadelphia),  the  largest  nimiber  began  in  March, 
and  the  next  largest  number  in  May;  in  my  own  cases  May  stood  first. 

The  relation^  chorea^to  rheumatisnijs  of  much  importance,  and  has 
during  late  years  attracted  a  great  deal  of  attention.  Thus  far  the  inves- 
tigations of  different  writers  have  given  results  which  are  somewhat  con- 
tradictory. Some  have  found  evidences  of  rheumatism  in  but  a  small 
proportion  of  the  cases — in  not  more  than  5  or  10  per  cent — while  the 
statistics  of  others  have  placed  the  percentage  of  rheumatism  as  high  as 
50  or  even  60  per  cent.  It  is  rather  striking  that  the  statistics  of  neu- 
rologists, almost  without  exception,  have  given  a  very  much  smaller  per- 
centage of  rheumatism  in  choreic  cases  than  those  taken  from  children's 
clinics  and  hospitals.  The  question  hinges  largely  upon  what  is  to  be 
admitted  as  evidence  of  rheumatism  in  a  child;  if  cases  of  acute  articular 
inflammation  only,  then  the  number  will  be  very  small;  if  subacute  eases 
with  joint  swellings  are  included,  the  proportion  will  be  considerably 
larger;  while  if  we  admit  cases  of  acute  endocarditis  without  articular 
symptoms,  and  those  of  articular  pains  and  joint  stiffness  but  without 
swelling,  the  proportion  will  be  very  much  increased.  My  own  belief  is 
that  there  is  a  very  close  connection  between  chorea  and  the  rheumatic 
diathesis  as  manifested  by  all  the  symptoms  alJove  noted,  and  accom- 
panied by  a  family  history  of  rheumatism.  On  careful  scrutiny,  the 
number  of  cases  of  chorea  in  which  unmistakable  evidence  of  this  di- 
athesis is  found,  is  very  large,  including  in  my  own  observations  over  one 
half  the  cases.  There  seems,  then,  to  be  a  large  group  of  cases  which 
may  be  classed  distinctly  as  rheumatic  chorea.  There  are,  however,  many 
others  in  which  no  such  element  can  be  found. 

My  former  associate.  Dr.  F.  M.  Crandall,  has  analyzed  146  eases  of 
chorea  treated  by  us  at  the  New  York  Polyclinic  and  elsewhere,  with  the 
following  results:  Of  111  cases  in  which  the  question  of  rheumatism  was 
investigated  there  was  a  definite  history  of  it  in  63.  In  41,  rheumatism 
occurred  before  the  chorea;  in  13,  the  first  evidence  of  rheumatism  was 
coincident  with  the  chorea;  and  in  9  it  first  occurred  subsequently  to  the 
chorea,  usually  within  three  months.  In  about  one  third  of  the  cases,  at- 
tacks or  rheumatism  occurred  during  or  subsequent  to  the  chorea  as  well 
as  before  it.  It  may  then  be  stated  that  previous  rheumatism  was  evi- 
dent in  37  per  cent,  concurrent  rheumatism  in  24  per  cent,  and  subse- 
quent rheumatism  in  15  per  cent  of  the  cases.  Excluding  cases  men- 
tioned twice,  and  also  all  those  in  which  there  was  a  history  only  of 
*^  iyrowjn^jjains,''  there  was  evidence  of  articular  rheumatism  in  56.7  per 
cent  of  the  cases.  Many  of  these  patients  have  now  been  under  obser- 
vation for  several  years,  and  it  has  been  interesting  to  see,  as  time  has 
passed,  how  the  evidences  of  the  rheumatic  diathesis  have  multiplied  the 
longer  the  cases  have  been  followed. 

In  the  above  statistics  only  articular  symptoms  have  been  accepted  as 
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«Tid«Doe  of  rheunuiiiim.  If  the  caaei  of  endooudiiii  wiUioQl  articnbi 
•jrmptOQit  were  included,  m  I  think  they  mi^ht  fairl;  be,  it  voald  rmm 
the  prv>portion  uf  rheumatic  CMOt  still  higher  The  great  jiroportioo 
of  cardiac  moxniurs  pertigting  after  chorea,  if  not  alt  of  tbmii^  aboiild*  I 
beliefe,  be  claned  aa  rbeumalic,  e?en  if  no  articular  ajmptomi  liafa  bem 
preaent 

Overpreanire  in  ichool  ii  often  an  important  factor  in  the  prodnciien 
of  chorea,  m$  liaa  been  ihoim  by  Stnrgea  (Liondan).  Atmmia*  If  not  an 
eneential  faator,  ia  eertainly  a  ?ery  iioportsni  one,  and  the  great  ptopor- 
tion  of  caaea  proaasit  very  diatinei  eYideiieee  of  it  Chorea  may  deraloii  aa 
a  aeqiiel  of  any  of  the  infeeliotia  diaaaaaa»  more  particularly  loarlefi  and 
typhoid  foTon,  It  ia  aeen  quite  often  in  oaaea  of  chmnio  ntnbrial  poi- 
eoning.  Among  the  reflex  oatiaea  may  be  mentioned  pbiaoaia«  elthar 
lumbrieoida  or  pinwonna,  delayed  menatruation,  and  ocular  defeeta^— 
although  the  lattiir  more  frequently  oanaa  n  local  apaam  of  the  moaelea  of 
the  eyca,  which  can  hanlly  be  oonaidared  dioiwie.  It  baa  baen  daimad 
that  chorea  may  reault  from  thm  raflai  irritation  ariiing  from  adenoid*  iif 
the  pharynx  and  enlarged  tooatla.  Whether  thii  ti  directly  or  only  iiidi* 
rectly  a  caoae  ta  not  endent  The  aaaooiatton  of  the  two  oonditiona  la  not 
fery  infrequent 

Hereditary  influance  U  of  oonaidermble  impcHlanoa  in  the  prodoction 
of  chorea.  It  is  much  more  frequent  in  children  of  naurotie  familieai  and 
fery  often  aefwral  snooeaaiTe  genenitiQnai  or  aefwal  childfen  in  the  same 
family,  may  anffer  from  the  diaeasau 

The  exciting  caoae  of  chorea  in  a  certain  proportion  of  caasea  b  frigbt; 
oooaaionaUy  it  ariaea  from  imitation,  and  the  diaaua  baa  baen  known  to 
oocnr  apidamicaUy  in  institutions.  Oboreiform  nofaiiiaiila  may  foUow 
hamtplifia.  Oborea  and  epilepsy  may  ba  aaaoctated  in  tbe  same  patienti 
or  ona  diaeaaa  may  follow  the  otbir. 

The  oanaea  which  underlie  tha  oeenrranoa  of  ebortia  tlMi«iora»  aaem  to 
be  a  rheumaiic  diatheais>  a  nenrottc  constitati<Mit  anawnia,  and  aomie  aetvra 
diatnrbancf^  of  general  nntritian*  Wben  Ibeaa  pf«liq>oatnf  factors  ara 
prasenlt  an  attack  may  be  indacwd  by  many  tbio^  Tba  gfwatar  Ibe  pra- 
dispcieition  tba  fees  important  may  be  tbe  asctUng  oanaa.  A  fery  large 
number  of  tba  oaaaa  of  eb^tea  are  in  cbUdiwn  who  pwaant  *  ^  -  t  kvi- 
aaneas  ol  rbenmatiimt  althongh  Ibe  axptanalian  of  this  mint  ..xiot 

yet  nndorstood.  In  another  group  Ibe  naniwtia  abneot  prad0minaim,aod 
in  tbeaa  Ibara  oiay  be  no  oonneotion  wbatetar  with  thanmariam. 

fatbolagy.— The  esael  palbolcgy  uf  chorea  is  at  tbe  promt  time  not 
settled.  Tim  seal  of  titc  moebUl  preeeas  is  nncknibtndly  tlw  central  nerr* 
one  syntera^  pfobably  tbe  motor  areas  of  tbe  cortfut  Tbe  m^^  ^i^^*- 
aialed   witli  rhenmatiam  are  now  ganomlly  rvardad  as  of  i 

^gin.    In  fume  eaven^  cant**  which  were  fatal,  owing  to  associate* »i^ 
pccitte  eodoewfdtlis,  capilUr\  t mU^li  )uiit«  !i^»n  fonad  in  the  hraln     1 1 
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ever,  it  is  by  no  means  established  that  this  is  the  condition  present  in 
most  of  the  rheumatic  cases.  The  fact  that  in  the  great  majority  of  such 
cases  complete  recovery  occurs  in  the  course  of  a  few  weeks  or  months, 
speaks  strongly  against  any  important  structural  change  in  the  nervous 
centres.  In  cases  not  rheumatic,  the  most  probable  explanation  of  the 
symptoms  is  to  be  found  in  vascular  changes,  having  their  origin  in  dis- 
turbances of  nutrition. 

Symptoms. — An  attack  of  chorea  generally  comes  on  gradually.  At 
first  the  child  may  be  considered  simply  as  unusually  nervous ;  if  at  school, 
there  may  be  noticed  a  difficulty  in  writing,  drawing,  or  in  using  the 
hands  for  other  delicate  operations.  At  home,  the  child  is  continually 
dropping  things,  has  difficulty  in  feeding  himself,  sometimes  in  buttoning 
his  clothes,  and  very  frequently  he  is  not  brought  to  the  physician  until 
the  symptoms  have  lasted  a  week  or  two.  Sometimes  the  legs  are  first 
aifected,  and  a  history  is  given  of  frequent  falls,  a  stumbling  gait,  ditYi- 
culty  in  going  upstairs,  etc.  At  other  times  the  spasm  is  first  seen  in  the 
facial  muscles,  with  disturbance  of  articulation,  twitchings  of  the  eye 
muscles,  and  the  child  may  be  punished  for  making  grimaces.  In  most 
cases  the  spasmodic  movements  soon  extend  to  all  parts  of  the  body. 
According  to  Starr,  they  remain  limited  to  one  side  of  the  body  (hemi- 
chorea)  in  about  one-third  of  the  cases.  When  fully  developed,  the  move- 
ments of  chorea  are  quite  unmistakable.  They  are  irregular,  jerking, 
spasmodic,  never  rhythmical,  rarely  symmetrical,  and  vary  in  intensity 
from  an  occasional  muscular  contraction  to  almost  constant  motion.  The 
movements  are  not  under  the  control  of  the  patient's  will,  and  are  usually 
intensified  by  eiforts  to  repress  them.  They  are  increased  by  excitement, 
embarrassment,  or  fatigue,  but  do  not  continue  during  sleep. 

Very  often  there  is  some  weakness  of  the  affected  muscles,  which  may 
be  so  great  as  to  lead  to  the  suspicion  that  actual  paralysis  exists.  Not  in- 
frequently I  have  had  patients  brought  to  the  clinic  for  supposed  paralysis, 
either  of  one  extremity  or  of  one  side  of  the  body,  where  the  choreic  move- 
ments have  not  been  severe  enough  to  attract  the  attention  of  the  mother. 
This  paralysis  usually  disappears  in  the  course  of  a  few  weeks. 

In  severe  forms  of  chorea  the  patient  may  be  unable  to  help  himself 
or  even  to  walk.  The  symptoms  may  be  so  intense  as  even  to  endanger 
life.  Such  cases,  however,  are  dangerous,  not  from  the  choreic  move- 
ments, but  from  the  acute  endocarditis  with  which  they  are  frequently 
associated. 

The  mental  condition  of  choreic  patients  is  one  of  marked  irritability. 
They  are  fretful,  emotional,  easily  provoked  to  tears  or  laughter,  and 
difficult  to  control.  In  extreme  cases  a  mental  disturbance  bordering 
upon  acute  mania  has  been  observed.  In  other  cases  the  facial  expression 
and  manner  of  speech  strongly  suggest  beginning  imbecility.  All  degrees 
of  speech  disturbances  are  seen  from  the  slight  difficulty  in  articulation 


due  to  iiuibiHiy  pro|xsrly  to  cootrol  the  movemeiili  of  Ibe  loQgiie  aod  Up$^ 
to  A  c:oTiditioii  in  which  speech  is  almott  impoMbbi  In  mro  mtm  9fmoh 
bfts  been  tetnpniiirily  Imi,  Heart  murmuri  &re  frrqaeiit  in  Qbarai*  Boom 
of  thote  ftii»  i»(  liDanutc  origin,  some  powiblj  Ar«  due  to  eboTM  of  the  hmrU 
muscle  iteelf — although  thii  U  a  mailer  of  iome  tmoertatnty — but  a  larfe 
iium(x9r«  probiibly  the  oiajority,  aredna  to  oomniTianl  •odooarditb,  aa  h 
shown  bj  the  fact  that  they  are  ponnatienlt  and  mm  foUo«ed  br  all  tba 
iignii  of  organic  heart  diaeaie.  Daring  entry  atUck  the  heart  ihoold  ha 
cloeely  watched,  eei>eeiaUy  in  ehildrf n  in  whom  there  b  a  ftfong  pradi»' 
{lOiition  to  rhenmatiain. 

The  urine  in  chorea  has  rooenUy  been  itudied  with  care  bj  Herter  and 
Bnitth,  who  have  shown  that  in  rer;  many  caaea  there  ig  an  eioeeiifv 
atimination  of  orioaeid.  This  is  neither  the  cause  nor  the  eSeet  of  iha 
ehorsa«  but  is  io~^  regarded  m  efidenoe  of  a  profound  dbtarbaiioe  of 
nutrition,  of  wUoh  Hit  oboreio  morementaan  but  another  mmifailatioe^^ 
The  general  oomdltfaiQ  of  ehoiaie  patients  is  osnally  moeb  batow  aomaL 
They  are  aniemio ;  the  appetite  is  poor,  often  caprteioiis;  they  sle^p  tary 
badly ;  they  suffer  frequently  from  headaches ;  tbey  are  easily  fatigQsd  by 
slight  rouscuUr  exertion ;  and  in  short  they  haTt  all  the  symptom  of  a 
greatly  dijituHxHi  nutrition. 

Oomi  UkA  DnratieiL— The  ordinary  form  of  cborea  tetvds  to  spon* 
taaeous  recovery  in  from  six  to  tf^wadMi  Baeepyaoally  it  may  last  for 
three  or  fonr  months.  In  a  small  number  of  cases  the  diaeasa  may  ba- 
ooma  ohponio  and  eontinna  indaAnit^y.  Certain  forms  of  looal  ^asm, 
partleiilariy  choreifami  nuyiisnaiiti  of  Iha  mnaoba  of  tba  Csee^  egrss^  or 
necl^  may  be  permanent.  In  any  oan  of  dioiia  whieb  lasta  loofsr  Iban 
the  usual  time,  the  patient  sboold  bo  oarefolly  axamined  for  soma  oanae  of 
peripheral  irritation.  The  tandaoey  to  relapses  and  noond  attacks  is  ? ery 
marked.  lAler  aUaoka  are  Ukaly  to  oeaiir  bi  Iba  Mfting  aooeaedtog  tba 
Sril  iUnasi,  and  In  a  laaaU  nambar  of  palkiila  altacJcs  may  oomo  amry 
year  for  foor  or  fire  yaaia. 

MifiMls^^Tliera  is  lillla  diflioultj  m  raoqgiiiBtng  oborra  from  the 
snddaiii  irfognlar,  spasnodto  oootfaeliofli  of  tba  maaoliB  oomitig  cm  under 
tiie  cir^umstanoas  iodicalad.  No  other  mofanenta  of  ehi1dhi>od  are 
iikaly  to  bo  oonloandad  vfth  it.  Tba  form  of  eborai  following  hemi- 
pisgte  ia  nsaaDy  mosa  athaloid  than  obofatOi  fit  tl  timv  it  domif  stno* 
biles  ordioary  oborea*  The  diffleolty  in  dislhiguiBhing  batwaen  tlie  two  is 
ofliii  ingrsMtd  by  tba  fiioi  that  Iba  waakMSot  abnpla  oborsa  may,  if  ani- 
hteral,  daesly  sfaanhte  hamf pl^gia.  TbaaaislBnoaof  rtgidilytooiilfaotioos. 


•  Dr.  Qettsr  km  iillai  a^  i 
TUs  batei  ftoaad  la  nuyiy  «si 
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and  increased  reflexes  belongs  exclnsif 
will  usually  suffice  to  clear  up  all  doubt 

FrognoBis. — As  a  rule  this  is  favouui 
predicted,  the  exceptions  l>eing  few  itti 
be  warned  of  the  tendency  of  the  diseai 
and  the  fact  should  be  stated  that  in  a 
disease  may  be  perroanent.  The  progn 
cuiring  in  chorea  should  always  be  gua] 
functional  and  disappear  with  recovery 
of  those  which  do  not  disappear  is  !?iiffi< 
apprehensive  as  to  the  ultimate  result, 
endocarditis  may  be  fatal ;  a  number  of 
there  was  no  other  evidence  of  rheumat 

Treatment — The  general  managcmt 
tant  with  the  administration  of  drugs, 
once  be  taken  from  school,  and  should  n 
or  to  riilicnlc  on  account  of  the  moven 
bo  given  to  tlie  patient's  diet  and  genei 
iron,  are  indicated  in  most  cases.  The  J 
tiouB,  and  all  stimulants^  particularly  tei 
prohibited.  While  fresh  air  is  dtj^sirabl 
with  great  caution  and  its  effect  should 
never  be  carried  Iwivond  the  point  of  slig! 
moral  restraint  is  absolutely  neceesar 
choreic  patients  do  very  badly  at  home  ' 
ceive  sympathy,  while  in  a  hospitalj  wh< 
made  to  control  themselves,  they  begin 
nasties,  although  useful  in  some  of  th< 
harm  in  those  which  are  severe.  They  si 
ically  practised  twicn:^  a  day,  but  not  coi 
cases  the  '' rggUieatment  "  should  be  e 
ficial  in  the  milder  ones;  the  patient  is  j 
and  ])hysical  rest  secured.  This  may  b€ 
for  lifteen  or  twenty  minutes  a  day.  Th< 
alone  or  in  conjunction  with  massage,  ii 
cases  the  regular  use  of  cold  sponging  is 

With  reference  to  the  use  of  drugs, 
other  cases  those  in  which  the  connectioi 
In  the  rheumatic  cases, salicylate  of  soda 
usually  employed  may  be  absolutely  wit 
under  observation,  arsenic  had  been  conti 
slightest  improvement,  when  the  patien 
subacute  rheumatism  for  which  salicylate 
with  the  effect  of  controlling  the  choreic 
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nontly.  In  tlio  nnn-rlH'Uinatic  rjiM»s.  nrsc'nio  is  almost  univfrNillv  ail- 
rn  it  till  ti)  rM»  \\ir  iiio>t  \alualil«'  n'liutlv  wr  |H)>m»ss.  TIu*  iiii'tliiHl  »if  aiiiiiili- 
i'-tratinii  is  iin|M>rtaiit ;  failun'  fnsjiiriitly  n»>iilts  fnuii  tin*  um'  i)f  1«m> 
small  <ii»>r>.  Il«';riniiiii>:  with  four  «ln>ps  of  Fi»w1it's  s<»liition  ihni*  tiiiuK 
a  (lav  fur  a  rliiM  of  ri;:lit  y(*ar>.  tliiMlaiiy  ipiantity  inav  U'  iii«-rcaMil  li\  oiu* 
drop  fUili  ilav  until  a  di^turltanii'  of  tli«*  >tiMnarh  or  ImiwcU  i>  prfMlufiil. 
with  |Mitlinr»  untlrr  tin*  i-ycs.  Tin*  ilru^  >)ioul(l  now  Ih»  >to]i|Mil  fur  two  i»r 
thni*  day*.,  ami  tln-n  tin*  ^anM»  dos4»s  n^suuK^tl  and  ^^radually  nuTt-aMiI. 
u-*ually  u)i  to  «-i;:[it  ilro|i>  thnv  times  a  day,  sometimes  in  ten.  and 
rwu  twelve  ilrop>.  unh*?*>  tile  movement>  ira.M'  lH»fon»  that  time;  hut  wh«'n 
till-*  iH-eur-*  the  dru;r  shoulii  Im»  >top}N*«l.  Ar^eiiie  shouhl  alway*  U-  ^'iven 
after  meals,  ami  lar^rely  ililuteil.  the  flo<«'  Immu^t  taken  in  a  full  ;:la>*  of 
watiT.  hut  not  nfe«'-^arily  ilrunk  at  i>ne  time.  The  ]Mw^il)ility  of  arM>nieal 
|Mii>nnin;r  ^hi»ulil  U*  ri'meiidM're<l.  although  it  if  extnMuely  rare.  Si-mplo 
ha^  reporteil  a  eaM*  in  uhieh  multiph*  neuriti*.  ami  p-neral  pipnentation 
•  if  the  ^kin  <Heurnti  afti*r  fi»ur  mvk'*'  ailmini>tration  i»f  the  drujr. 

In  till*  fveiit  of  the  fadun*  (»f  ar^^nit*  ahuie.  it  nhouhl  In'  nuiihineil  with 
th«'  re^t  tn-atUHMit.  I>ru;:>  whieh  f«>metiiiies  sueee«il  wh<*n*  ar^'nie  fail- 
are  antipxrine  and  ^irwhnine.  Fnun  tiftei'n  to  twenty  ^^rain<i  of  anti- 
pM'ine  -houlil  U'  driven  ilaily  in  divid«*il  doM*s  to  a  ehild  of  ri;;ht  year<. 
TlhTe  are  a  «-«Ttain  numlM*r  of  eaM»<  in  wliu*h  strikin;;  iiiipro\eiiii*nt  fi»l- 
Ii»w^  the  UM'  «if  thi^  dnii:  if  ;rivi*n  in  the  full  tlo'M-i  mention«il.  Tt>  a  ehilil 
of  i-iirht  \i-ar*  -tryehniiie  shoulil  U'  driven  in  ih^**  nf  ^^  of  a  ^rain  lh^^» 
tiiiM'^  a  «lay.  tin*  dox*  lieinir  ^nulually  inercaMtl  until  doul»le  tlii<«  ipiantity 
i-  jrixen  :  sometime**  i-veii  larijiT  i1i>m*s  than  theM'  are  well  Uirne.  (ialvan- 
i-m  I-  tif  -ouM'  \aluf  in  t-a^i'*  noi  n-lie\ii1  hv  ilrui;'*.  Arute  «'liorea  «»f  L'n'al 
M*\iTit\  ma\  ntpiin*  i»pium.  hromiile>  and  ehli>rul,  or  cxi-n  ehli»p>fiirm. 

In  I'^tiiiiatiiiL'  tin*  value  of  drui:«*  in  tin*  treatment  of  rhoDM.  ili.-  natu- 
ral rouTM'  iif  ihi-  iliM-a-M*  >h«>uld  U*  kept  in  mind,  -imf  th«»M'  ilruL'-  whieh 
an*  taki'ii  afti-r  the  ihinl  i»r  fourth  wei'k  an*  niueli  mop*  liki-lv  to  U» 
thou;:ht  U'ni-tii-ial  than  tlntM*  um*i1  in  the«*arly  |N>riiMl  of  the  attat  k. 

Thin*  i-  iii»  diiuhi  that  ehon»ai  may  U*  de|N*mK'nt  u|Nin  *«»me  mular 
dtfift.  aihl  a  (iirrit-tion  of  thi>  will  then  form  an  e-^'Utial  j^irt  **f  X\w 
fn-.iiiiMiit.  althoUL'h  fiw.  if  any,  iaf^»^  an*  runti  hy  attention  to  the  ey«»s 
ali>ni-. 

*  ii'ifi-a  ha^  a  -tron;;  t«*nilenry  to  nrur.  t»s|>«vially  in  the  fprin;:  tif  iho 
\.ar.  t  hildnii  win*  ha\»'  lunl  one  attack  shouhl  lie  eloM'ly  wati  hdl.  jmr- 
tM  iil.ir!\  witli  n-fi-n-nei*  ti»  thfir  w«»rk  in  M'hi^»l.  They  >lii>ulil  not  U* 
rr-iw-itd  in  thiir  -ludii-.  tln*v  •.liouM  have  hm;:  vaeation^  ami  th«'  nenou-i 
'.v^ii-iii  *1p»uM  nut  U*  put  u|«»n  anv  -m-xi-h*  ten^ii»n  fi»r  a  loui:  time. 

OTHKK  srASM*»I»H'   AKF»TIn\S. 

Habit  Spasm. — Thi-*  t«Tiii  i*^  u^il  to  deM-nU-  ii-rtain  <'paMUit<1ie  mus- 
cular mt»\eun'ni*  uhieh  at  tirst  an*  unlv  <Hva»ionally  notiitnl.  hut  whii-h 
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may  persist  until  they  become  habitual  and  almost  entirely  involuntary. 
The  movements  usually  affect  the  muscles  of  the  face,  but  they  may  be 
seen  in  almost  any  part  of  the  body.  The  most  frequent  varieties  consist 
of  blinking  or  sudden  frowning,  raising  the  eyebrows,  or  some  peculiar 
grimace.  At  other  times  there  is  sudden  twisting  of  the  head,  shrugging 
of  the  shoulders,  or  jerking  of  the  hands.  It  is  not  often  seen  in  the 
lower  extremities,  but  the  muscles  of  respiration  are  quite  frequently 
affected.  There  may  be  a  half-sigh,  a  sort  of  sob,  or  a  peculiar  dry,  laryn- 
geal cough. 

These  movements  are  at  first  infrequent;  but  as  the  habit  becomes 
more  firmly  fixed  the  spasm  recurs  every  few  minutes,  and  in  severe  cases 
it  may  be  almost  continuous.  The  form  of  spasm  is  not  always  the  same ; 
one  may  disappear  and  another  take  its  place.  The  condition  may  last 
for  months  or  years,  and  it  may  even  be  permanent. 

Habit  spasm  is  really  little  more  than  exaggerated  nervousness  con- 
tinuing in  some  definite  form  until  by  repetition  a  fixed  habit  is  estab- 
lished. It  is  different  in  cause,  course,  prognosis,  and  treatment  from 
chorea,  with  which,  however,  it  is  often  confounded. 

The  causes  are  those  of  neuroses  in  general.  In  the  beginning,  at  least, 
there  is  usually  a  somewhat  depreciated  general  health.  The  patients 
are  nervous  children  of  neurotic  antecedents.  There  may  be  a  history  of 
some  definite  exciting  cause,  such  as  illness  or  overwork  in  school.  The 
spasm  of  the  muscles  about  the  eyes  may  be  associated  with  pathological 
conditions  of  these  organs. 

Habit  spasm  is  to  be  differentiated  from  chorea :  this  is  usually  easy, 
from  the  limitation  of  the  movements  to  one  part  or  group  of  muscles  and 
from  the  duration  of  the  disease. 

Treatment  is  quite  unsatisfactory  after  the  habit  has  become  fixed, 
hence  it  is  of  very  great  importance  that  it  should  be  arrested  at  the 
earliest  possible  age.  Punishments  are  of  no  avail,  and  usually  aggravate 
the  condition.  Rewards  are  much  more  effectual.  The  general  health 
should  receive  attention  and  nerve  tonics  should  be  given,  especially 
strychnine. 

Athetosis  and  Athetoid  Movements. — This  term,  introduced  by  Ham- 
mond, is  used  to  describe  a  chronic  form  of  spasm  usually  seen  in  the 
hand,  but  sometimes  also  in  the  foot,  and  even  the  face.  It  may  affect 
both  sides,  but  in  most  cases  it  is  unilateral.  The  movement  is  slow, 
irregular,  and  inco-ordinate — a  sort  of  "  mobile  spasm,"  it  has  l>een 
called — and  there  may  be  associated  a  certain  amount  of  muscular  rigidity. 
Such  movements  may  occur  in  persons  otherwise  healthy,  but  are  usually 
seen  as  a  sequel  of  cerebral  palsies,  generally  hemiplegia.  Recovery  from 
the  paralysis  may  be  so  nearly  complete  that  the  athetoid  movements 
are  looked  upon  as  primary.  In  some  cases  the  movements  are  more 
rapid  and  somewhat  resemble  those  of   chorea,   the  condition   being 
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Himnn  cliuted  as  pa$i-kem%plegic  cnarm,     Attirtcwm  is  nni  mflii- 
iim«l  liv  tntatnif^nt. 

B4itar7  and  Boddinip  Sptsm  of  the  Hetd. — Thete  ire  rmre  forant  of 
irn^^uliir  rriuvi'inciitii  usually  ohscned  m  iiifftikcy.  Tbe  condilioii  vat 
dei^cribec)  long  agu  by  tlenuch^  and  ^iuee  then  cttMi  llATe  bMQ  fv|ioirt9d  by 
lladdi'o/  Peterson,  and  otherH.  The  mmt  fr^aeot  ii  the  rotary  spasm, 
whiih  ooDiUU  in  a  iiide-t()*ti]do  omllatiun  of  tlie  bead,  which  may  be  ilcvw 
or  rapid,  and  in  nonw  eaM*i»  i%  almont  ecmtitiUQUft,  Sottie  chitdren  haT«  at 
iimm  the  nodding  «pasm  aiio»  and  in  otben  thii  ia  the  only  moTemeoi 
»ci'n.  Nystagmus  b  froqtieiitly  aatodated^  and  may  affeel  oo#  or  both 
eye5<    In  a  few  of  the  n^ported  caaeo  convaffeent  ^trabUmui  wai  pr«ient 

The  cauacti  of  the  €on<r  l»4ciire,    Ii  it  nfiialty  leaa 

in  infancy  between  the  t hi  F  ntba,  and»  Uke  moet  oarr- 

ous  Bymptoma  of  this  period,  haii  been  aseribed  to  dmtition»  bat  withonl 
any  special  reason.  In  three  of  Ibe  cases  reiMiriinl  by  Ilsddi  r  '  ''  winI 
an  injury  to  the  head,  nnd  mfeht  pf^rhnpj*  K*  nr^Tv?n!  :i*  n  r^  »  ru- 

bral concussion. 

As  a  rule,  the  cnnditicrn  laht*^  ii 
cry  gc*Demlly  taking  place.    The  j  .    ir 

•ble.  In  mo&t  of  the  reported  <!ases  impfoveini*nt  has  Icdlowed  the  iiiQ 
of  bniimdo^ :  from  ten  to  twetre  grains  daily  sbould  bt  given. 

Vystagmua— This  term  in  applied  to  rfaythmioal,  involantaryvOaeQIttlory 
movements  nsnally  of  both  eyes.  They  wrm  oaiised  by  ibe  altrmate  oon- 
tractiou  of  opposing  mnsolea  Nystagraos  may  be  either  Yertical  or  biri* 
sontal.  It  is  most  often  seen  in  infants  a  few  months  i4d,  and  is  a 
symptom  of  irritation  which  may  be  fsMfil  or  leeaL  In  some  cases  ibe 
movement  is  almost  oaoiinuona»  ooeaRing  efn  ia  sleep;  in  otbtrii  ii  is 
only  nolioed  ai  timet  of  speofad  exetomeiit 

The  etiology  of  nyilagmna  la  abeenra,  and  it  may  oeair  in  ^vile  a 
variety  of  oonditions^^-aooietimes  rslermble  io  ibe  ryoi  ai  olher  tunes  to 
tiie  oentral  nervooi  qralam.  On  the  part  of  the  eye,  nystagmos  may  be 
doe  to  blindness  firom  any  eaiise^  to  eomgeiiilal  oataniel»  eomeal  opacity, 
disease  of  the  efaotoid  or  retina,  or  to  errors  of  lefascMBn.  It  may  be 
seen  in  almost  any  organic  disease  of  the  aervons  system,  both  with  focal 
and  diftuB  Moosi  especially  ia  ebronio  hydiMspbalnai  iamlar  erktqM^ 
Inberoiilooa  raeninfiiia,  and  in  dteeasse  in  widoh  ajglit  is  iar|«ired.  N yalag- 
moa  may  be  of  reflei  origin,  sa  in  a  case  recently  oecnrring  in  the  Babise* 
Hospital,  where  aa  infant  with  a  eevece  dlarrbcHi  had  repeated  aSlaeka» 
wUeh  dlmppemd  eMh  time  afler  iatsiliaal  irrlfal^  Wbile  it  is  of  no 
Importance  aa  a  localising  symplooit  aystaffmne  ttsnally  indicates  aomo-^ 
Ibiiilg  mote  tbaa  fnnetional  distariiaiioe^  An  esceptaon  to  ibis  may  pe^ 
hapa  be  made  when  it  foUews  eersbnd  ceoCTiishin     In  snob  caesa  it  ia 
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usually  temporary,  disappearing  in  a  few  days  or  weeks.    Under  moBt 
other  conditions  it  may  continue  indefinitely. 

The  condition  of  the  eyes  should  be  investigated  in  every  case  of 
nystagmus ;  it  is  only  when  the  cause  is  here,  and  can  be  removed,  that 
habitual  nystagmus  is  amenable  to  treatment. 

Hicoough  (Singaltus). — This  is  a  spasm  of  the  diaphragm  which  is 
usually  seen  in  young  infants.  In  them  it  is  in  most  cases  due  to  some 
irritation  in  the  stomach.  It  is  seen  after  eating,  and  may  depend  upon 
overfilling  of  the  stomach  by  food,  swallowing  of  air,  etc.  In  other 
cases  it  has  no  relation  to  the  taking  of  food,  and  is  to  be  regarded  as 
a  form  of  refiex  spasm,  which  may  occur  from  a  variety  of  causes,  such  as 
cold  feet,  chilling  of  the  surface  during  bath,  or  suddenly  taking  an  in- 
fant from  a  warm  bed  into  a  cold  room.  In  cases  like  the  above,  hic- 
cough, though  sometimes  annoying,  is  of  little  importance.  It  may  be 
associated  with  gastric  indigestion,  with  intestinal  flatulence  or  inflamma- 
tion, with  'peritonitis  or  intestinal  obstruction.  With  the  last  two  condi- 
tions it  is  always  an  unfavourable  symptom.  In  older  children  hiccough 
sometimes  occurs  as  a  pure  neurosis. 

The  object  of  treatment  is  to  remove  the  cause.  In  infants  this  is  to 
aid  in  the  expulsion  of  the  gas  from  the  stomach  by  manipulation,  position, 
or  the  other  means  useful  in  gastric  colic.  Where  it  is  a  nervous  symptom 
only,  it  may  be  arrested  by  holding  the  breath,  by  prolonged  forced  ex- 
piration, as  in  blowing  a  trumpet,  and  sometimes  it  may  be  relieved  by 
drugs  which  control  muscular  spasm — e.  g.,  antipyrine  or  chloral. 

Thomflen'i  Disease  (Congenital  Myotonia). — This  rare  disease  is  usually 
congenital.  It  may  occur  in  several  members  of  the  same  family,  and  is 
often  hereditary.  The  characteristic  symptoms  are  a  peculiar  rigidity  of 
the  muscles  which  is  observed  when  they  are  first  brought  into  action  after 
repose.  This  rigidity  is  spasmodic,  and  usually  continues  but  a  few 
moments.  It  may  recur  when  voluntary  movements  are  again  attempted. 
If,  however,  muscular  effort  is  persisted  in,  it  soon  passes  off.  It  is  in- 
creased by  apprehension,  excitement,  or  cold,  and  by  observation.  The 
legs  are  most  frequently  affected,  the  condition  being  often  noticed  when 
the  patient  starts  to  walk ;  any  of  the  voluntary  muscles,  however,  may 
be  involved.  It  may  be  greater  upon  one  side  of  the  body  than  upon  the 
other.  The  muscles  are  abnormally  sensitive  to  mechanical  stimulation, 
and  often  to  galvanism.  They  are  above  normal  size,  and  the  fibres  them- 
selves are  enlarged. 

The  pathology  of  this  disease  is,  according  to  Gowers,  an  altered  func- 
tional condition  of  the  muscle  fibres,  and  an  abnormal  functional  state  of 
the  nerve  cells  of  the  cord  and  the  cortex.  It  is  incurable,  although  the 
symptoms  nray  be  improved  by  active  muscular  exercise. 

Oeryical  Opisthotonus. — This  is  usually  a  symptom  of  disease  at  the 
base  of  the  brain,  occurring  with  simple,  tuberculous,  and  chronic  basilar 
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meniiifitiii  iditttliinei  with  tnmoiirt  of  the  posterior  tmm  of  the  akiilL 
Howevor,  in  eertaiii  cieee  il  oooum  as  •  form  of  rofles  apum,  pftrtieii* 
Urljr  ID  young  mfaote  who  Art)  «uffering  from  dkrrlMBAl  dbMici  or  mmnuh 
mus.  Ill  iheie  oaioe  it  may  lii«t  for  dayi  or  wtdU.  The  deformity  ti 
produced  by  aootitrttction  of  the  superior  Sbrei  of  the  Impesiiie  and  fay  the 
poeterior  group  of  oerTtcal  muaclea. 

TerttoelMa^Wry'Jeak,— Torticollk  U  UBuallj  produced  by  a  toisio 
apasm  of  one  sterno-maatoid  mu0c]e«  with  which  may  be  aaaociated  iuam 
of  the  posterior  oenrtcal  moaoleai 
iucludiug  the  tmpexius.  In  r^ 
|Oent  oaaea  there  is  aimply  a  con- 
ditiott  of  muscular  s{>ajifn ;  iu  thoee 
of  long  standing  there  may  be 
permaneot  ihurtening  of  the  af* 
fixted  mu«cle,  atrophy,  aud  par- 
tial paralyaia.  A  aomewhat  simi- 
lar deformity  may  bo  cauiied  by 
cicatricial  contraction  of  thv>  tia- 
anes  of  the  neck  following  buroa. 

The  iloformity  iraries  som^ 
whalaooording  as  the  stemo-maa- 
toid  muscle  is  alone  affected,  or 
the  poaterior  musclei  also,  and  as 
to  which  predominmtea.  In  sim* 
pleaterno^mastoid  spasm  the  head 
ij  inclincHl  u>  '  ~  t«d  side  and 
rouu^l  towun  jipoaate  side; 

the  chin  is  raised,  and  the  ear       r 
appmofaea  the  olaride,     Whea  «.ww«.ii> 

olhar  mnadea  are  infolTid  Iha 

deformity  is  modified.  If  the  trapetsiaa  ia  aSeeled  (Fig.  Ittf )  there  ta  leai 
rotation  of  the  head,  btit  it  Is  drawn  to  the  affeeled  tide  and  somewhat 
backward,  while  the  ahodder  is  raised  and  the  spine  enrtcd*  Both  of 
theae  symptoms  may  bo  aeen  to  a  slight  degree  in  almoal  any  OMrfced  ova 
of  atermK-maatoid  spasm.  Sometimes  the  spasm  of  the  poetorior  mimolea 
afllacts  both  sides;  the  head  k  Onm  drawn  backward  and  held  rigidly  bat 
withont  rotatbo.  In  moat  of  the  recent  eaaai  the  dafotmity  can  be 
partially  or  entirely  oferoome  by  pafliTe  foftee ;  but  after  a  time  this  ia 
impoesilile,  owing  lo  moseolar  sborte^ng.  In  recent  caaea  also  bcaliaad 
pain  and  trndecoeaa  are  fieqweotly  |me9nt,aiid  eameiimas  they  am  safen^ 

fliabyy.— <Spasmodfa>  toftfootUa  my  be  prodnoad  by  uything  eanaiag 
irritation  of  the  trunk  or  the  braiiolMa  of  the  spinal  aceeeeeiry  nerta ;  the 
sonroa  may  be  in  the  spinal  eaaal,  in  tba  cfmaiam,  aloQg  Iba  oosna  of  the 
irva  Ininkt  or  of  any  of  its  peripheral  ffimik 
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Cases  are  usnaUy  dirided  into  conga 
from  tbe  recorda  of  the  UoBpital  for  the 
York,  for  nmotoen  years,  gi?e8  the  followir 
coll  IB  from  Pottos  disease  not  beiDg  includ 
coQgeDitat,  32 ;  under  tiro  yeara,  33 ;  frG 
ten  years,  40 ;  acute  (i,  e.,  of  less  than  two 
60,  of  which  number  23  had  lasted  two  ye« 

Regarding  the  cause  of  congenital  to 
Such  cases  have  often  been  attributed  to 
hnmatoma  of  the  sterno- mastoid  (page  [ 
cides  with  Whitman^  that  this  is  rarely  if 
Bible  that  the  deformity  is  sometimes  the 
during  delivery,  the  cause  of  most  of  the  c< 
ditions  existing  before  birth.  It  may 
may  be  due  to  a  faulty  position  of  the  c 
from  more  serious  conditions,  such  as  mali 
meut  of  the  two  sides  of  the  body* 

One  of  the  most  frequent  causes  in  th 
the  spinal  accessory  nerve  by  an  enlarged 
the  cause  assigned  in  nearly  half  of  Whiti 
etiology  of  torticollis  followiog  scarlet  f 
have  seen  it  in  tbe  early  stage  of  quinsy,  ao( 
neck.  A  cause  which  tlie  phytiiciau  shoulc 
Pott's  disease*,  torticollis  may  be  the  oarli 
times  almost  the  only,  objective  sympto 
coming  on  acutely  is  most  frequently  < 
malaria.  I  have  notes  of  eight  cases  clear] 
seen  at  least  a  dozen  others.  In  several  of 
dicity  in  the  spiistn,  it  recurring  regularly 
day  until  quinine  was  given;  in  some  ca; 
in  others  not.  In  the  so-called  rheumati 
sore u ess  are  ratlier  more  prominent  than  i 
of  Whitman's  cases  the  spasm  wasattribut 
and  in  only  nine  was  it  associated  with  so 
system,  most  frequently  with  chorea, 

Protfnosis, — The  result  in  a  case  of  to] 
the  severity,  and  the  duration  of  the  defc 
from  malaria,  rheumatism,  etc*,  recover,  i 
the  course  of  a  few  weeks,  sometimes  in 
cover  spontaneously.  The  congenital  c 
usually  amenable  to  mechanical  or  post 
There  is,  however,  in  most  of  the  other  v 

•  Obaervatioiis  upon  Torticollis.  Medic 


liptmitj,  if  untratttd,  to  jvrtijit,  uml  rvrn  Ui  mcrr^iue.     If  it  liij 
•i¥«ml  moDthi  tho  prtibabiliiioA  of  sponlxuivoni  rrNnn^rv  nrtten  uf  iai* 
profQiiieoi  ATQ 11111111 

Tratlaiiml— Tbe  first  indicilioii  ia  to  remoTe  or  tnaat  ibe  mom  wbori 
one  can  be  found*  Malarial  oaiei  r^uire  quioiDe ;  rlieantatk  otflBi  mm 
benefit^  bj  reit  in  bed,  hot  appUcationi,  counter<imliiiiofi«  frioliiMi,  and 
someUmea  by  auti-rbenmatio  remedki.  Qmm  whioh  have  laatad  a  moQUi 
tteualljr  require  some  ortbopvdio  bead^fopport,  and  iboao  vhleb  baft 
lailad  lix  monthi  or  more  are  rarely  cured  wilbcrai  a  anrgical  opoalioQ. 
This  may  be  either  a  0nbcutaneou8  tenotomy  or  myotomy  of  Ibe  ilemc^ 
maitoid,  or  an  open  inciuon.  Whitman  gtree  the  result  of  thirtr-tvo  eaeai 
admitted  for  treatment  to  the  hoepital  mentioned^  aa  followi :  In  17  in 
which  the  deformity  had  lasted  leai  than  9xx  montha,  10  wtrre  cored,  tba 
average  tlumticin  of  treatmenl  Unng  three  monthi;  4  w«>rT»  improted,  and 
3  not  improved,  the  aruragi»  duration  of  treatment  in  theee  eaiee  bafaag 
eleven  ntoutLiA.  Of  15  caMi  in  which  the  deiormity  had  taatedofVilt 
mouths,  none  were  cured  and  only  6  improvei]^  after  an  aferage  uf  abiiat 
eight  monthjt'  treatment  In  the  foregoing  eeriei  of  eaiea  the  trealmanl 
oonsiatKHl  mainly  in  tho  um^  of  iirtho|MiHlie  apparatuf ;  talar  roetilti  from 
IneUoti  hare  btH>n  ronniderably  more  farourable.  But  tbeie  fignrea  ahow 
how  serioui  a  matter  ia  an  oM  ooae  of  l«irtUMdlia»  aod  enphairiae  lk«  ioK 
portance  of  reeorting  to  radical  meaawea  early  in  the  di4i^44» 

BTCTBltliL 

9Ma  ia  QOl^ftjIJieaae  of  ehildhoocL  but  one  which  ia  oocaikoany  oooeb 
in  early  life.  AU  thai  will  be  attamptad  in  Ihia  ebapier  b  U»  pobt  out  the 
moat  common  manifeolatiinia  el  hysteiria  when  it  oociin  in  yaong  rhihiren. 
After  puberty  it  ii  eoenttaDy  the  aaiB«  ai  in  adutto.* 

ItMogy. — Hyitaria  b  vary  rare  befota  tJie  aefwolb  or  eighth  year,  and 
moot  of  the  oaeea  oaen  In  cbUdiwn  oocor  after  tbe  lentb  year.  Aa  to  eai* 
there  ia  no  eucsh  predominance  of  femaliw  oa  in  ktar  life,  altboogb  etw  in 
ebildbood  they  are  more  frequently  aSectad  Ibaii  malea.  Haiwdilafy 
iainaneei  play  an  important  pari  in  ibe  prodoolioo  of  llda  dtaeaaa.  It  ia 
oeen  b  ohSilren  who  inberii  a  nerrooa  oonalitution,  or  in  whoea  parania 
n«rfona  diaBaaeoi  inch  aa  inooniiyi  or  liyakaria»  or  alooholiim  baTo  bean 
preeent  Of  Ibe  oiber  etioldfioal  laeton  Iba  oaool  iaportani  aiw  a  dia- 
onlf  nn]  nutrition,  freqaently  with  aaamoia  or  chloroeifi  and  oiaipieaiHiw 
in  ecbooU.  MailiirhaCioQ  or  phtmooii  may  ael  aa  an  asdiing  oaaeai  or, 
indaed^  anything  wbieb  kadi  la  an  anlted  otftona  irrttahiUty  and  difir»> 
aia^n  of  Iba  ganand  heallk    II  it  ooeaoionaUy  aaw>dalad  wilb  tnber* 


•  Pbr  a  fy kr  dlMairiie  af  tkh  lol^eel.  i 
MQIa,  la  Keelliif'i  Oyekfsdki  f^  It. 
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cnlosis ;  it  may  follow  any  of  the  acnte  infectious  diseases ;  or  it  may  be 
excited  by  injury,  fright,  or  imitation. 

SymptoniB. — There  is  scarcely  any  disease  in  which  the  clinical  picture 
presented  is  so  varied  as  in  hysteria.  It  may  simulate  almost  any  form  of 
organic  disease  of  the  brain,  lungs,  digestive  organs,  bones,  or  joints.  The 
most  common  symptoms  may  be  grouped  under  four  general  heads.  These 
are,  however,  seen  in  almost  every  conceivable  combination. 

1.  Psychical  symptoms. — Where  these  predominate  there  may  be  seen 
periods  of  mental  depression  of  longer  or  shorter  duration,  a  change  in 
disposition,  an  indifference  to  surroundings,  a  capricious  humour,  or  a  nerv- 
ous condition  of  extreme  irritability  with  irregular  paroxysms  of  laugh- 
ter or  weeping  without  cause.  There  may  be  great  excitability  of  temper, 
and  fits  of  passion  almost  maniacal  in  their  severity.  There  may  be  vari- 
ous hallucinations.  Sleep  is  frequently  disturbed,  sometimes  by  attacks 
resembling  ordinary  night-terrors ;  sometimes  somnambulism  is  present. 
There  is  often  a  disposition  to  deception  about  the  most  trivial  matters, 
which  may  last  for  weeks.  There  is  a  tendency  to  imitate  the  symptoms 
of  various  diseases,  which  the  patients  may  have  witnessed  in  others  or 
about  which  they  have  read. 

2.  Sensory  symptoms. — These  are  the  most  frequent  manifestations  of 
hysteria  in  early  life.  There  is  often  general  or  local  hypersBsthesia^ 
which  may  be  so  great  as  to  simulate  inflammation  of  the  various  internal 
organs.  Anaesthesia  is  much  less  common,  although  it  may  be  seen  in 
children  as  young  as  eight  or  nine.  Headache  is  an  occasional  symptom, 
and  is  sometimes  associated  with  great  tenderness  of  the  scalp.  There 
may  be  neuralgias  in  the  different  parts  of  the  body,  or  sharp  epigastric 
pain,  sometimes  accompanied  by  vomiting.  Sometimes  the  special  senses 
are  affected,  giving  rise  to  hysterical  blindness  or  deafness,  usually  of  short 
duration. 

3.  Joi7it  symptoms. — These  are  really  a  variety  of  sensory  disturbances. 
They  are  not  uncommon,  and  are  often  most  puzzling.  The  symptoms 
may  be  referable  to  the  spine,  or  to  any  of  the  large  joints,  particularly 
those  of  the  lower  extremity.  All  forms  of  organic  disease  of  these  joints 
may  be  simulated,  and  these  patients  are  often  treated  for  months  with 
orthopaedic  apparatus,  with  the  belief  that  they  are  suffering  from  Pott's 
disease,  lateral  curvature  of  the  spine,  club-foot,  or  ostitis  of  the  hip,  knee, 
or  ankle.  Cases  of  this  sort  have  been  very  fully  described  by  Qibney,* 
and  by  Shaffer,  whose  articles  should  be  consulted  for  fuller  details.  They 
are  usually  seen  between  the  ages  of  ten  and  fourteen  years,  and  occur  in 
both  sexes.  There  may  be  lameness  referred  to  one  of  the  large  joints, 
curvature  of  the  spine,  or  torticollis.     The  symptoms  are  roost  frequently 


*  Gibney,  Transactions  of  the  American  Neurological  Association,  1877.    Shaifei; 
Arohives  of  Medicine,  New  York,  December,  1879,  February  and  April,  1880. 
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rifernyl  to  thi*  n\i\  nwt  m  \i  10  the  kiiM,  the  tnkle,  or  the  fpioe.  Tki 
pdn  ii  oftoti  acutfi.  It  U  inc^raiaed  by  molioii,  and  bj  ftttempta  si  ovtr* 
oomiQg  the  ileformity,  if  anj  11  pnweQL  There  u  1  marked  hjpenMlheib 
of  the  whole  liaib,  and  jtometimei  of  the  bodj.  In  nearly  eirery  eiee  thae 
U  auu-ked  teDderneeii  of  the  spine  upon  priMnte,  ivpeeialljr  in  the  deinal 
region.  The  deformity  majr  be  rerj  slight  from  spasm  of  the  fleion 
onlj,  or  it  may  be  «o?vre»  and  followed  bj  oontrseture,  so  that  the  thighs 
may  be  flexed  tightly  against  the  abdomen  with  the  heels  sgainal  the 
buttocks.  Such  deformities  may  last  for  months.  Theiw  may  be  eon- 
sidc<rablo  muscular  atrophy,  bat  only  that  which  comes  from  disosai  A 
special  difficulty  in  diagnosis  arises  from  tlie  ciit^nmsta&oe  llwl  ihsM 
symptoms  oooasionally  follow  an  injury. 

Organic  disease  of  bones  and  joints  may  asQally  be  exdnded  by  atten- 
tion to  the  following  points :  The  mode  of  onset  m  mon»  abrupt  than  is 
•een  in  bonu  difieasts,  and  the  coarse  of  the  disease  b  qtiile  imgolar.  The 
degree  of  deformity  u  greater  than  is  seen  in  bone  diseaes  ot  tlie  smim 
duration.  There  are  general  hyperastberia  of  the  limb*  aeate  teiideme«  of 
tbo  ffpine  upon  premirs,  and  nndne  seiisitifeiiBSS  to  bealiKr  eold.  The  de<* 
fc»rmity  varies  from  time  to  time,  besng  always  more  marked  when  exanimi- 
taon  is  attempted  If  the  patients  are  closely  walchedt  olber  erkleneea  of 
hysteria  may  be  seen.  Under  complela  aaMthesia  tbt  oontfa^nisa  may 
disippsar  entirely*  Tbc^re  is  no  eiilaf|aaaeol  of  Ibi  artieoltf  ends  nf  the 
bonca,  no  swelling  of  thu  00! t  parts,  and  no  endeoee  of  actire  tnflammatioci 
or  ol  suppuration.  AU  tlie  symptoms  exeepi  the  deformity  aiw  sitb^eelife. 
Under  proper  irsatment  there  k  In  meet  eassa  perfect  teoofwry,  often  in  a 
snrprtsingly  short  time* 

4.  Maior  nmd  mumMm  Bymjdmns.—Xu  the  milder  forma  we  may 
see  many  Tariettes  of  looio  or  clonic  spasm.  Then  may  be  aeen  local 
spasm  of  the  eyea,  faoei  or  month,  spasm  of  the  mnecles  of  Uie  neck  pro- 
dhidng  iorticoUia,  of  the  musdes  of  respiiatioQ  caasifig  dyspama,  which 
may  be  oomtfant  cir  paroxyaaiaL  Tliefo  may  be  Uoooogh,  or  spasm  of  the 
hrynx  cansing  hplerioal  aphoiiia.  A  eery  oommim  ^rmptom  is  hyslariml 
oeof  h,  which  may  be  so  f^ooat  and  so  setere  aten  acoompanied  by 
hmmopiysia^that  grave  dbesee  of  the  longs  is  saspeeted ;  the  eliast, 
however,  is  fiee  from  the  phyaieal  atgna  of  dhasae.  There  may  be  flre- 
qnent  attacks  of  fomiting  wiih  eraolatioM;  tbese  may  be  oontinaed  some- 
timea  even  for  months,  aad  in  tare  inctaoees  ble^d  hss  been  vomited* 
Tbers  may  be  dysphagia  from  spasm  of  the  mnphnfUi  or  ngmrgilation 
'  of  feed  on  attempts  at  swallowing.  In  more  severs  ooieB  we  amy  have  Ike 
qrmpUMns  of  chorea  major  and  attacks  of  hystero-epilepsy.  The  Mksi  are 
rare  in  child nrn  and  do  not  dilbr  essnttaUy  from  sooh  attacks  In  oMsr 
patii*nta.  Then*  afw  onany  prodroesal  sgfmplomsL  The  ooavnlsive  bovo> 
menta  are  eiceedtngly  wied  in  type.  Theiw  are  painful  eeiMoliona  and 
kiesst  by  praamre  opoo  which  hyslerieal  symptoasa  may  be  in* 
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creased  or  even  couvulsions  excited.  Th* 
Irregular;  All  variations  in  tonic  and  clou 
thotoDua  is  freqiieot.  Consciousness  is  not 
halluciniitions  are  proscnt     The  temperati] 

Hysterical  paralysis  is  not  common  in 
even  in  the  very  young,  Gillette  has  report 
months  old  who  exhibiljed  the  symptoms  c 
Other  symptoms  occasionally  seen  in  hysteri 
uria,  sometimes  incontinence  of  urine,  dj 
saliva  or  perspiration,  and  very  rarely  hyst( 

The  general  condition  of  hysterical  pal 
maL  They  are  poorly  nourished  and  amttm 
capricious  appetites,  feeble  digestion,  and  f 

BiagnoslA. — Hysteria  is  apt  to  he  overlo 
chiMren  is  not  considered  as  often  as  it  e 
diagnosis  is  easy  if  hysteria  is  suspected.  . 
neeted  symptoms  is  usually  present  which  j 
Organic  disejise  can  be  excluded  oidy  by  car 
It  is  to  be  borne  in  mind,  however,  that  h} 
Gates  organic  orconstiuitional  disease.  Mu 
to  a  family  history  of  liysteria  or  of  other 
hysterical  paralysis  is  differentiated  by  the  ; 
even  though  atrophy  exists.  Hysterical  cot 
true  epilepsy  by  the  absence  of  any  el e vatic 
the  tongue,  evacuation  of  the  viscera,  of  i 
rapid  disappearance  of  tlie  symptoms  unde 

Prog-noBii.— This  is  better  than  in  ad' 
taken  in  hand  early ^  before  the  disease  ha 
much  depends  upon  how  well  the  directioi 
out.  The  prognosis  ia  less  favourable  wl 
strongly  marked.     In  many  eases  there  are 

Treatment^ Prophylaxis  is  of  much  it 
tendcucy  to  nervous  diseases  exists  in  a  fai 
children  are  phiced  under  the  physician^s  ca 
toward  muscular  development,  keeping  thi 
ground*  Such  children  should  lead  an  on 
ble,  preferably  in  the  country  ;  they  shouh 
exercise,  and  their  education  should  be  din 
mentj  special  attention  being  paid  to  regi 
tion  of  overpressure  in  schools.  Theatres 
avoided.  All  stimulants,  including  tea  ai 
forbidden.  The  diet  should  be  plain  and 
taut  that  such  children  should  bo  removed 
cal  mother,  when  this  is  possible. 


k 
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In  the  jrencral  mftnajr<*Tnrnt  of  n  » n»*r  nf  hysipna,  n  if»  mi  uip  firsl  im- 
porta mu!  that  the  chiM  ^iMuhl  hr  luri-d  for  by  a  pervon  of  linitiieM»  whu 
can  i*xennmr  firii|HT  iimtrwi.  UvvtiTicat  children  are  alwfl|«  OMiiAgod 
nion*  iii^ily  whrn  th«7  lire  n^niovcd  from  their  homes  mud  plac^i^d  under  tiie 
chargi.'  of  a  ^ood  traincd*nuriu?.    Itiolation  is  Hhrtfihiti*!?  i*«ut*ntia}  in  nuiny 

iCftseK.    Th(.*  general  health  (ibotjid  lie  caref  ,  an<1  an^mir, 

'iron,  cod-liver  oil,  and  other  tonica  given  act  ..,,,.,,  ... ,., lUon*.  llorvc'* 

Iwek  exercise  and  oilier out^ofnioor  apartu  tihould  bt*  eni*«iuraiied,aiM]  4>Tcrj 

bineans  taken  to  interest  tht^  child  in  iK>mething  wl  phjitcal 

<*3£ercbc.  In  cawa  of  stnmlutrd  di»t^«4%  the  child  ah'  . .  .  ,  .  l«j  bed,  no 
books  ot  toys  allowed,  and  no  effort  made  toward  hk  amuaeineiiL  No 
sympathy  should  be  eihihiteti.  but  the  -  *     "  bo  treated  with  kind- 

ness and  firmness.    This  moral  treatu  aa  tmpciitant  ai»  any 

other  part  of  the  thi^rapeutica.  In  ctmm  with  hysterical  joint  syinptoms 
the  V  '  '  *  *r  thing  is  counti^r^irritation  to  thft  spine,  pimfcmHy  by 
the  1  iter>.     8omv  case*  ^rif  b(*nefttte<l  by  gal?aoiaiii«    The 

moral  effect  of  h5(iodennicB»  even  of  cold  water*  is  aniDclimcs  strikiJig. 
Under  no  circumstances  should  rr     *       nl  forre  be  iii*ed  to  fiTcnsome 

'defonnity.     Many  cases  of  hvM*  i  ■  »¥e  umler  hydrtitherapy;  the 

eold  d<mehe^  Uie  mid  pack,  or  tlie  shower  bath  may  he  u««L  Tluf  is 
vahmhle  in  cH>njundion  with  ma^imi^e  and  the  "  ni»t  tneatment** 

In  attack**  of  hy?tcro-cpileii«y  the  ntld  douche  may  be  mwii  nr  prwa. 
sure  made  upon  the  testicle  or  ovary.    In  iH*vere  catir^  ether  n 
In  all  hysterical  com^s  the  condition  of  the  bowels  should  n  •  .  ui 

attention,  as  these  patients  ar«  very  prcme  to  obsitoate  oai^ 


llEAfiACUKa 

Haadachw  aiw  not  common  in  Utile  child rsn  eicepl  in  CMinn«ctioQ 
with  diiaaaa  of  tiia  bnun  or  meuingw;  in  older  children  they  occur  from 
oaniaa  atmtbur  lo  those  sean  in  adall  Kfa.  Tba  moal  fraqueot  haAdadiai 
may  be  gronpad  in  tha  foUowij^  danaa : 

I.  T&rif  kmidmdkm. — Snob  am  Ilia  baadadiai  ifmlting  ffan  nnHiila« 
frcmi  carbonic!  acid  in  pooriy  fantalalcd  rooms,  and  fmm  malaria.  But 
Iba  largiwi  oanber  ara  doa  la  afaaorption  of  kudaas  (nun  Ilia  inlaalioaaB 
and  ara  aaMiriifail  villi  elinmie  iodifaatkiii  aod  oiQali|iatiiRL 

I.  Mmuhckm  /mm  mtmmim  9md  mainHiriiiam^^Th^m  are  must  frih 
qamlly  aeaa  in  girls  fhMn  tan  to  fonrleeii  yaats  obi  Soma  ans  intaUeti- 
iQaily  briglil^and  hata  baao  utowded  in  lliair  aoliool  work ;  olhafv  ara  dull 
and  laam  only  with  difficulty,  and  in  eaaaayiaaca  worry  a?ar  Ibsir  work 
tmtU  lliiir  health  beoomaa  undarniufd.  Tliay  daep  badly,  lois  appelita, 
and  oflaa  booiMia  eliorai&  Tha  anaoua  nay  ba  ailkar  the  aann  or  lbs 
iwnll  af  Uiaaa  ayaiptoiBfc  Tha  nrina  fai  llMie  oaaaa  aflm  oootalna  a  larfi 
lof  ario  add* 
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3.  Headaches  of  nervous  origin. — These  may  occur  in  children  who 
are  highly  neurotic,  either  from  their  inheritance  or  surroundings,  and  in 
those  who  are  the  subjects  of  epilepsy  or  hysteria,  and  they  may  be  symp- 
tomatic of  organic  disease  of  the  brain,  such  as  tumour  or  tuberculous  or 
syphilitic  meningitis.  True  facial  neuralgia  is  rare  in  childhood  except 
from  carious  teeth ;  from  this  cause,  however,  it  is  not  infrequent. 

4.  Headaches  due  to  disease  of  some  of  the  organs  of  special  sense. — In 
connection  with  the  eyes  there  may  be  conjunctivitis,  keratitis,  iritis,  errors 
of  refraction,  or  sti'abismus ;  connected  with  the  nose  there  may  be  polypi, 
hypertrophic  rhinitis,  or  adenoid  vegetations  of  the  pharynx;  connected 
with  the  ears  there  may  be  otitis  or  foreign  bodies  in  the  canal.  Each  one 
of  these  conditions  requires  special  treatment. 

5.  Headaches  due  to  inherited  gout  or  rheumatism. — These  are  not 
very  frequent,  but  they  may  be  severe,  and  may  at  times  simulate  the  onset 
of  meningitis.  They  are  often  accompanied  by  pains  in  the  joints,  mus- 
cles, or  nerve  trunks ;  they  may  be  associated  with  a  urine  which  is  highly 
acid  and  contains  deposits  of  oxalates  or  of  free  uric  acid. 

6.  Disturbances  of  the  genital  tract  are  rarely  a  cause  of  headaches  in 
children,  although  this  may  be  the  case  in  girls  about  the  time  of  puberty, 
especially  where  menstruation  is  delayed  or  difficult 

DiagnoBis. — The  diagnosis  of  headaches  includes  the  discovery  of  the 
cause,  and  this  is  often  difficult.  In  an  infant  or  a  young  child,  organic 
disease  of  the  nervous  system  should  always  be  suspected  as  a  cause  of  se- 
vere headaches.  In  older  children  the  important  things  to  be  considered, 
because  the  most  frequent,  are  digestive  disturbances,  nervous  exhaustion, 
malnutrition,  and  visual  disorders.  An  absolute  diagnosis  in  a  case  of 
persistent  headache  can  be  made  only  by  a  careful  physical  examination, 
not  omitting  a  study  of  the  urine ;  often  there  must  be  a  close  observation 
of  the  patient  for  some  time. 

Treatment. — The  only  successful  treatment  is  that  which  is  directed 
toward  a  removal  of  the  cause.  Each  one  of  the  different  groups  above 
mentioned  is  to  be  managed  differently,  according  to  the  principles  else- 
where laid  down  regarding  the  treatment  of  these  conditions.  For  the 
relief  of  the  symptom,  cold  to  the  head,  a  hot  foot-bath,  and  phenacetine 
in  moderate  doses  are  perhaps  the  most  certain  of  all  remedies. 

DISORDERS  OP  SPEECH. 

In  this  chapter  will  be  discussed  only  functional  speech  defects,* 
those  depending  upon  organic  conditions  being  considered  in  connection 
with  diseases  of  the  brain.  The  most  common  varieties  are  stuttering, 
stammering,  lisping,  alalia,  backwardness,  and  functional  aphasia.     AH 

*  See  Wyllie,  Edinburgh  Medical  Journal,  October,  1891. 
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I  ftre  much  more  frequent  in  bojt  than  in  {T^rta,  the  [mtpoitiOQ  bii&g 
more  thjin  four  to  one. 

Stuttering, ^Tbis  is  tb«  most  common  form  of  tptech  dtstorbftoos. 
Ariiculutiou  is  distinct  and  the  separato  scmnda  are  properly  prodnoedt 
but  thero  is  a  difliculty  in  oonneoting  the  oommiaiit  with  the  jocetding 
f  ovrel ;  this  seems  like  an  obstaole  to  be  OTeroome.  StnUaring  is  ooe^ 
sioually  seen  in  most  children.  It  is  more  frequmt  in  the  ifaird  and 
fourth  years,  before  speech  is  thoroughly  maaUwed*  At  this  age  it  ts 
aggravated  or  produoed  by  disturlwaoei  of  nutrition^  but  is  usually  of 
temporary  duration,  lasting  for  a  few  weeks  or  months.  Only  recently  a 
littlu  boy  of  four  was  under  my  care,  who  became  rery  an«*micv  skpl 
poorly,  and  suffered  from  malnutrition  as  a  mult  of  the  ootifipeflieftt  tiici* 
dent  to  a  home  in  the  city.  He  soon  began  to  stutter,  and  I&  a  sborl 
time  it  became  painfully  marked.  After  a  few  weeks  in  the  country  bt 
improYed  very  much  in  his  general  oondition,  gained  four  or  Sfe  poonda 
in  weight,  and  bis  stuttering  completely,  and  I  think  pennaneiilly,  dis^ 
peared.  Such  disturbanoea  as  this  are  analogous  to  chorea.  In  other  mam 
stuttering  follows  some  acute  iUneeSi  and  under  endi  ootidittoia  alio  it  ia 
usually  of  short  duration. 

Host  children  who  become  habitual  stutterere  do  not  begin  until  tbey 
are  six  or  seven  years  old,  and  sometimea  eten  bter.  fttultariog  may  arise 
from  imitattooi  and  probably  inherilMioe  ia  an  oeeneooal  fantor.  It  it 
frec|uently  a  mark  of  degeneration. 

It  is  important  that  all  such  caees  rwoeife  early  Ireatment  bafora 
the  habit  becomes  firmly  fixed.  The  prognoeii  is  good  for  eponla* 
neous  recoTery  In  nearly  all  the  oases  seen  in  very  yonnf  cltildren^ 
and  abo  in  those  coming  on  after  acute  illness.  Other  mtm  in  whieh 
the  condition  haa  become  habituaU  shoald  hate  the  baaati  of  ayala* 
matic  training  under  a  competent  laaeber  ta  biialhing,  focal  and  speaeh 
gymnastics. 

■tonMriaiff.— This  term  is  sometimes  used  syMmyi&OQsly  with  slnl- 
tariof.    KneMnaul  makee  Uie  d  n  batweeo  them  thai,  in  stammer- 

ii^,  iodiTidiial  sonnda  are  diOlcii.:  . .  ^  .-odoelioii,  whUs  in  stutlering  it  ia 
s^Uabio  combinations.  Btammoring  ia  oAeo  aooompaaiad  by  sdim  dalsol 
in  the  organs  of  articulatjon— the  loeih,  lipa,  loogtia»  or  palala  whieii 
b  not  present  in  stuttering* 

The  treatment  oonsisia  in  eaiwfUl  traiidng  and  in  the  corrsetiein  ol 
whatever  abnormal  boat  eoiMUliaiia  asajr  atist 

Hi|<n  In  this  Ulna  ia  inpartaol  piwdwetioii  of  eartabi  aaMJii 
owing  usually  to  a  faulty  podtioo  of  the  organs  of  artienlaliaii.  Tlia 
aattads  may  be  so  indistiiict  that  they  aaa  not  be  nnderetood.  In  tUa 
eoadition  alio  tlieti  may  be  defective  fonnatioa  of  some  of  the  organa  d 
aiticnfaitioii,  although  in  the  mflder  forms  this  b  not  tbe  oase^  Tba  treat* 
Bont  ia  similar  to  tlial  of  ataainaring. 
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Alalia* — This  consista  in  a  total 
all  jouug  iafants  during  their  earlie( 
child HMi  it  is  tigiially  associated  with  so^ 

Baokwardaess. — ^Backwardness  is  ci 
late  development  of  speech  due  to  idio( 
deaf  are  almost  ie variably  able  to  Bj^ei 
qiience  of  prolonged  or  very  severe  illae 
it  may  be  lost  from  similar  causes.         | 

Fmiotional  Apliasia. — The  term  hai 
of  speech  wliich  sometimes  occurs  iu  cl 
fright  or  anything  else  which  has 
preasion.  West  records  an  instance 
suffering  from  an  attack  of  chorea  inc 
came  difficult  and  then  was  lost  altogetl 
my  only  **  Yes  "'  and  ^*  No."  The  case 
end  of  nine  weeks  had  recovered  comp 

Loss  of  speech  sometimes  follows  tl 
cially  typhoid  feven 

In  all  disorders  of  apeech,  the  funct 
from  those  wliich  depend  npon  deafm 
frerjuency  with  which  these  disorders  a 
nutrition,  and  to  local  causes  in  the  m 
in  mind,  and  these  conditions  should  n 
early,  before  the  habit  of  defective  sp( 
For  the  latter  class  of  unfortunates,  s 
competent  teacher  should  be  advised,  pri 

DISORDERS  OP 

Bistnrbed  Sleep,  SleeptessneHS,— Dist 
more  common  in  infancy  and  ehildhooc 
the  causes  of  the  two  conditions  miiy  be 

Elioloffy.— In  infancy  these  sympto 
hunger  or  to  indigestion  resulting  from 
Very  often  disturbed  sleep  is  the  resu! 
during  sleep  or  night- feeding.  Sometim 
piin  of  colic  or  otitis;  at  other  times  it  i 
condition  of  nervous  irritability,  the  resu 
siuToundingg. 

In  later  childhood  the  first  thing  to 
disturbed  is  some  derangement  of  the 
foond  the  explanation  of  fully  half  the 

♦  For  the  characteristics  of  the  sleep  of  infa 
the  different  ages,  s^  pages  5  and  6. 
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wlwre  the  symptom  is  of  long  dumiion,  h  ohrotiio  i&laitiiiml  indigtitbii, 
often  «8iociuUHl  with  intlicftnnriA,  m  condition  iti  wbioh  the  disgnosis  of 
the  mother  in  tuimliy  worms.  Other  cwam  are  duo  to  olMlnietsd  raipiim* 
tion  from  ad«uoid  growths  of  the  pbarjDi  or  enlarged  toDiiIt»  mm^Amm 
to  nocturnal  attacks  of  anthma.  A  lack  of  Ireth  air  in  the  itl«>epitig  rooiB, 
eioeesiTt)  or  iuduffloient  bedclothiug,  and  cold  feet,  are  other  freqiieal 
eauaoe.  DiiiturbcHl  deep  with  ^'starting  pains'"  b  one  of  Iha  wriieit 
ayraptoms  of  bip>joint  diieaae.  In  the  nerroai  exhaustion  reralting 
from  orerpressure  in  schools,  and  in  malnutrition  and  angpiat  die* 
turbancea  of  sleep  are  well*nigh  constant  Thej  are  also  seen  tn  orgatib 
oardiac  disf*ii0e  and  in  all  pulmonary  conditions  accompanied  by  dysp* 
na*«  or  cough.  SIcH^p  may  be  dtsturl>ed  in  consaqnenoe  of  bad  drauna 
which  have  their  origin  in  exciting  stories  beard  or  read  jost  before  bed* 
timet  or  in  too  riolent  or  exciting  play*  To  discoTer  the  oiuse  in  aloiost 
any  caaa  it  is  neceoary  to  infostigate  carefnlly  the  whole  rontine  of  tho 
child's  life* 

StftnphfHM.—Thti  confliiion  mny  h^  one  of  rcnl  in$M>mnia  which  may 
hist  for  weeks  or  months;  or  the  sleep  may  bo  simply  disturbed  and  reat- 
kea,  the  child  wuking  many  timee  during  the  nighty  and  when  aslsap  will 
not  li-  «  but  constantly  changes  his  position.    Sometimea  chiMr«ii 

wake  >  }  with  a  sc^ream,  but  immtnliately  drop  off  to  alaep  again. 

Trmtment — The  esaential  treatment  consijvta  in  tbo  dbeovtry  and  r^ 
moTal  of  the  cause  of  the  disturbance.  This  will  oflfili  inroire  a  radical 
ehangt^  in  the  manner  of  feeding,  in  the  hygiene  of  Uie  nur»ery»  and  in 
all  the  surroundings  of  the  child ;  but  in  this  way  only  should  tbeae  oases 
be  managed.  Under  no  circumstances  should  the  phjsioia&  cousileMttioe 
the  nse  of  drugs  to  promote  sleep  in  cbildreiit  eiotpl  In  Qie  onae  of  atfetw 
acute  disease*  Soothing  syrups  and  all  nostrums  for  **  teething  *^  should 
be  absolutely  forbidden.  Mothers  and  nurses  are  only  too  ready  to  fall 
into  the  habit  of  uitng  thmn,  liecause  the  injnrioos  effeeta  are  not  appre- 
oiatod.  When  the  cause  of  sleeplessness  is  found  and  remoiod  the  child 
will  sleep,  but  compulsory  sleep  obtained  under  other  eonditi^fns  is  alwa}i 
pri<ductire  of  more  hmrm  than  good.  If  f<Mid,  diet,  and  all  bad  habits 
baire  been  corrected  *  ncnrotu  causes  should  he  investigattil.  Ulirn  no 
eanse  can  be  discovered  th<^  ttt^atment  tlioQld  eoiiiiat  in  potttJig  the 
ehild  u|w)n  the  liimplei^t  (ittviiiible  dtet^  and  in  attentioa  to  sock  gaieral 
-  ai(  anaemia,  malnutntion,  and  nruraslhenia.  aome  itf  which 
^.^  ..  ...  vt  ct*rtain  to  be  present.  In  many  casea  a  warm  tiath  at  isnl- 
tim<«r  will  be  found  benefictal  A  quiet,  darb^ned  room,  plenty  nf  freah 
air,  and  the  -r  .f  bodi  eating  ftnd  dr^  i:  llie  night,  aiw 

essential  to  a  iioat  cases.    When  tlH^  tympanies  sfHne 

acute  disease^  the  drugs  whicii  are  moft  nsefnl  are  eodeiiie  and  triooaL 
A  dhild  of  two  yi*ani  may  take  |%  of  a  ^  '      '  iue  or  two  grains  of 

triiioftl  as  an  initial  diise,  to  he  iiicfiMiai*^  i 
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grouped  under  IMb  head,  both  having  ■ 
turhed  by  fright.  In  an  excellent  artieB 
attention  to  the  necessity  of  sharply  disi 

The  condition  in  the  finst  group  parti 
It  may  be  due  to  partial  asphyxia  from  t 
or  to  other  causes  mentioned  under  disti 
or  intestinal  in  its  origin.  These  eases 
be  disturbed  from  the  outset,  and  the  ati 
tion  of  such  disturbance.  The  child  wa 
citement,  and  often  says  he  has  had  a  ba 
recognises  those  about  hiro,  but  it  may  1 
ciently  calm  to  sleep  again.  The  attac 
the  next  day.  Cases  like  this  are  to  be  m 
88  those  of  disturbed  sleep  above  mentio 

In  the  second  group  are  the  only  eaac 
rors  "  should  really  be  applied.  These  a 
tion  is  a  much  more  serious  one.  The  s 
ance  of  the  central  nervous  system.  Ace 
cially  in  those  of  neurotic  antecedents,  o 
ferod  from  infantile  convulsions,  and  it 
nervous  attacks — migraine,  hysteria,  ep 
attack  usually  comes  suddenly  where  a 
ing  quietly,  and  more  frequently  in  the  e; 
He  is  generally  found  sitting  npri^ht  i 
terror,  being  *'  nfniid  of  the  dog/*  or  "  t 
Tiaion  or  halhicination  which  has  produc< 
ciated  witli  sometbiug  of  a  red  colour, 
those  about  him,  does  not  know  where 
without  coming  to  full  consciousnesa*  1 
tion  of  what  haa  happened.  Usually  no 
times  a  large  amount  of  pale  urine  is  | 
peatod  at  intervals  of  a  few  months,  or  t 
but  whatever  the  peculiar  nature  of  the  i 
in  nearly  the  same  form.  Such  attacks  1 
epileptic  seizures,  and  the  diagnosis  bet  a 
cult.  They  are  always  to  bo  regarded  £ 
what  they  are  ia  theoiselves,  but  on  accot 

TVeatment, — All  mental  and  nervous 
avoided,  and  where  the  attacks  are  freriue 
at  bedtime,  Some  person  should  sleep  i 
or  in  an  adjoining  one  with  the  door  opei 

*  Americui  Joum&l  of  the  Medical 
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Excessive  Sleep. — It  ia  rare  lliat  either  infatiU  or  eliiidfen  iJt^fp  «ti  tm- 
naturai  aruoiiat  of  the  time  utiles  one  of  two  caujten  b  pranfJit^Hirgautc 
braiji  dijsea^  or  the  nm  of  drug».  The  latter  U  alwijs  to  bd  ftuitprrtcd  if 
with  the  Etieep  there  U  iifiM)ctatifd  abitinato  coiuilipiitioti.  Opium  in  tho 
farm  of  ''  84x>thiQg  »ymp'*  or  paregiirt^  is  tho  drug  which  has  uiually 
been  giTeiL 

INJUEiaU8  HABITS  OF  IKPAKCT  AKD  OHILDaOOD. 

On  account  of  the  vlom*  connection  of  such  habit«  with  distur{j4UioQS 
of  the  nervona  system,  they  may  be  properly  oooatdensd  with  tbe  feme- 
iioDal  nervoua  diseaaeB.  Altliough  some  of  these  habits  may  not  im  of 
seriouj^  iin{H)rtaiu*t%  yet  n»  a  group  they  have  rooeived  altogether  too  little 
nttmitifui  at  the  hnntU  of  the  physician. 

8ucki]|g« — Thii$  id  a  very  common  habit  in  infants,  and  during  the  Bnl 
few  monthifi  it  i«  «*een  to  ijonie  dcgnw  in  most  of  them.  If  they  are  raiih 
fully  watch(*d  the  liahit  is  eai^ily  «itoppcd;  otherwiae  it  may  oonii&Qe  in* 
definitely.  Young  infantit  unually  ^uck  the  ftngen  when  hungty,  and  this 
can  JNairwly  lie  c*«»n.*idrntl  ahnnmiaK  hut  an  effort  nhuuld  always  be  i 
to  stop  it,  iei^t  the  habit  Ijecome  divnh  Lmdner  *  dii^tmguisbas 
simple  sucking  anil  Mucking  with  combinations.  In  t)i«!  fonoflr*  the  cUld 
■neks  some  part  of  the  l)oily,  nuch  as  the  thuinh,  tlngers^  loei^  Imigiie,  lipB» 
back  of  the  hand  or  arm,  or  it  may  be  ^Hiie  forei^  anhetanee, 
part  of  the  clothing,  the  blanket^  a  rubber  nipple^  or  the  **  pacifier/ 
la  the  most  common  form  that  is  seen.  In  the  eeeond  fwiely  the 
ing  is  actxrmpatiitHl  by  the  rubbing  of  some  oth^  pafH  wfaidi 
afford  a  pleaMimhle  eicitmnent ;  this  may  be  the  ear«  the  genitals,  or  any 
other  portion  of  the  bculy.  SometiaMa  sttoUoff  h  aeoompMued  by  aome 
practice  which  pnxiuces  actual  patn^  audi  as  pviDifligof  the  hair  or  scrtteb- 
ing  the  body.  Habits  of  sucking  often  persist  throngbmit  infatu?*  and 
not  infrequently  throughout  childhood;  they  hare  nflsn  boon  ksciwn  to 
oontinue  up  to  puberty.  The  longer  the  habit  Ium  lasted  the  mint  difli- 
cnlt  is  it  to  break. 

The  resolts  of  iocking  may  be  serkms.  Defonniti«s  of  the  thumb  or 
linger,  of  the  lips  and  teeth^  and  even  of  the  Jiwv,  are  sonelfaMi  pro- 
duced. I  know  a  lady,  now  in  advanced  life,  whose  thnmhs  to  this  day 
sh<iw  a  deformity  rGsnlting  from  the  habit  of  thnmb-sneicinc  whOe  a  child. 
In  her  i*a^  the  liahit  wsa  not  broken  nnlQ  ahe  wm  nigbt  or  BJM  jean 
ohL  Pfohabty  the  most  pemieiona  remit  of  aneking  is  ito  tandem^  to 
datdop  the  habit  of  mastnrbatioit  Habitual  sod^  of  >^i^  f^tiil  or 
linger  may  lead  to  spinal  cnnratnre, 

rreaiai^'al,— In  tlie  mam^mint  of  thwi  cmos  (be  m«4  imporlAiit 
thing  b  to  arrest  the  habit  ewly,  beffrnw  it  baooflMS  Isel    Ttm  wfla  (ht 
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habit  of  Ihuinb-t^uekini:^,  nr  of  sucking  a 
motberK,  uuri*c*8,  and  soiiRHiiiit^s  evon 
temporary  quiet  which  is  thereby  prod 
should  it  be  resorted  to  as  ii  means  of  pi 
wise  quieting  the  nervous  system.  W 
which  is  at  all  sueeesiriful  is  meehanict 
cover  the  part  whieh  is  isueked  with  1 
young  infants  may  be  covered  with  mit 
a  nighl-gown  whieli  i.s  pinned  to  the  bet 
child  to  gL*t  the  part  to  the  mouth;  or  p 
at  the  bend  of  the  elbow,  so  as  to  prev 
milder  cases  the  habit  is  often  disconi 
it  has  been  indulged  until  a  child  is  fo 
only  with  the  greatest  diflicnlty.  Pun: 
rewnrds  are  oft^'U  sueeessfiiL 

Masturbation. — Tbi.<  is  not  iniet»nim 
have  been  ol^^erved  during  the  first  year, 
or  ei^ddfj  nnrnth.  It  is  seen  in  fliiUlre 
but  in  irjftjnti^  and  young  childrun  it  it 
coiimuui  in  girls  than  in  boys, 

Eiinhgy. — Local  causes  are  present 
and  this  is  usually  something  wliidi  | 
most  frequent  are,  long  or  adherent  pre 
vaginitis,  eczema  of  the  labia,  thrt^adwor 
which  is  irritating  l)ecause  of  excessive  a 
of  uric  acid  may  be  a  cause.  Any  irrit 
the  parts  in  some  way,  and  a  pleasural 
action  is  repeated  until  a  habit  is  forn 
in  which  the  legs  are  robbed  together,  ( 
climbing.  To  these  causes  must  be  add 
of  sucking.  After  infancy  the  habit 
quired  from  other  children,  sometimes 

General  causes  are  also  important 
are  the  same  as  underlie  most  of  the  neu 
ana*mia,  general  malnutrition,  and  a  hi^ 
13  often  an  inheritance,  nnd  is  always  ag 
tend  to  unnatural  stimulation  of  the  no 
tion  develops  in  a  young  child  without 
early  sign  of  citber  mental  deficiency  r 
for,  other  stigmata  of  degeneration  wil 
eases  other  vicious  traits  will  soon  appe 

Symptoms. — In  infants  and  very  y 
often  accomplished  by  thigh  friction  or 
pillow,  chairj  or  some  other  object.    Th< 
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]e*ft.  Fn*qiH*nt)y  the  rhild  will  ^impiy  lie  upoD  the  fliMir  with  the  IhiglM 
crosKi^  11  nil  rigidly  hcl(1»  and  only  a  bark  wan!  and  fonranl  moiioii  of 
the  Lody  madt\    Thid  lasts  for  a  few  moment.  i«  ai  <  fl  bj  floah- 

iiig  of  the  face  and  gome  appearance  of  exciteinenl.  :  .  1  by  retaia- 
tioD,  and  often  by  perBpiratiou.  It  frequently  happenii  urith  little  diil- 
dren  that  these  *^c|u^er  tricks/'  a^  tliey  are  often  reg^arded,  have  tieeo 
enntitiU(*d  for  months  before  their  true  nature  is  iospeded. 

A  consciou^nei^s  that  they  are  doing  sometbitsg  wm^g  aatly  kada 
even  ^  Mldren  to  get  by  tbemselvcs  when  they  repeal  the  habit. 

It  is  i  _  J,  likely  to  be  practiKod  when  children  lie  long  awake  alone 

after  they  go  to  bed,  or  if  they  wake  early.  The  habit  is  always  made 
worse  by  any  deterioration  of  the  general  health.  1  have  known  chil- 
dn^n,  who  uiTe  thought  to  be  eurrd,  to  relap«^  undrr  »ndi  conditions. 

It  is  imniewhat  dilTicuU  to  separate  the  general  syinptutnA  with  which 
niattturbation  i»  a<4i*iH»iated.  iind  uixm  which  it  largidy  dcpt'nd»^  fniin 
thf»^e  wliirh  are  the  direct  n?«ult  of  the  habit.  There  are  ^^itne  childrrn 
in  whom  the  condition  h  chiefly  or  enUrelr  dejiendenl  upon  a  hM:al 
cause,  or  when  it  is  only  occasionally  practised^  in  whom  n«i  grnefal 
iyinptoms  are  seen,  or  at  most  only  an  uniuitural  shynn^  and  a  difipoit* 
lion  to  teek  ttei^uxion.  Others  an*  prrHHiriouH  and  etcitablt^  with  an  ri- 
eceiiTe  amount  of  nervous  n*nsibility.  There  are  otlirrs  in  whcmi  inore 
narked  nervous  eymptom^  are  present;  the  tnoit  striking  are  aWot* 
miodedneta^  loea  of  power  of  concentration^  lorn  of  interitt  in  all  anmee- 
menta,  and  mental  depresaion.  In  some  eeiie  oympliooiaiik,  or  efen 
inaanity,  may  l»e  the  reanit  Eptlepay,  chore^i,  or  hyatena  may  defrlop^ 
jiii  '     Iv   vifhere  n  ntnn*  '  *  '       '  in 

th  :,     The  ciTect  of  ml 

derelopment  of  the  cliibl  may  U^  serioiia  whrn  it  ia  lirgun  at  an  cariy 
■ge  or  is  frequently  practiscfi  Rut  rven  mon*  striking  ui  the  change 
•OBietinies  brought  aUmt  in  a  child*ft  moral  natun*.  Kven  tittle  cfaildrvn 
of  eight  or  nine  years  may  become  eentrea  of  mural  infection,  which 
may  invoh         -    ip  of  plav      •        r  even  a  whole  acfaoot 

Local  '-i*  of  nn  ^n  art*  not  alwaji  pfi^sent;  in  the 

mek  there  may  be  nMlnea#  and  slight  swelling  of  the  prvpurr;  the  or- 
gans may  be  abnormally  large  or  simply  mach  related,  In  the  female 
similar  conditions  may  en«t.  and  sometimefl  there  is  vaginitis. 

Pnofn^tftf.— Masturbation  in  children  ia  at  all  timci  a  moat  diffleult 
condition  lo  deal  with.  The  outlook  b  better  in  infanta  and  yonag  chil- 
dren than  in  tho>«r  who  are  older,  hecnoie  tlie  latter  are  more  dilfknU  to 
wateh  am)  control ;  bacidei^  in  them  the  haUt  haa  oanalli  become  more 
firmly  flied.  In  jMng  ehOdren  loenl  eaoiei  are  frequently  fonnd  to  be 
at  the  root  of  the  tronhte;  in  thcHe  who  are  older  genenil  camsea  are 
BiOfe  often  preaent,  and  theae  it  may  be  tmpomble  to  rcnKHre.  Wkes 
naatiiK^tiou  is  a  symptom  of  degeneracy  it  is  nawally  hoptiliia. 
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Treatment. — The  most  important  thing  is  an  early  recognition  of 
the  condition.  The  physician  should  put  parents  and  nurses  on  their 
guard,  and  the  first  suspicions  should  be  reported  and  the  child  care- 
fully watched  until  all  doubt  is  removed.  In  young  infants  much  may 
be  accomplished  by  mechanical  restraint.  The  kind  of  restraint  which 
is  necessary  will  depend  upon  the  manner  of  masturbating.  If  by  the 
hands,  they  should  be  tied  during  sleep,  so  that  the  child  can  not  reach 
the  genitals ;  if  by  the  thigh-friction,  the  thighs  should  be  separated  by 
tying  one  to  either  side  of  the  crib.  In  inveterate  cases,  a  double  side- 
splint,  such  as  is  used  in  fracture  of  the  femur,  may  be  applied.  In 
children  that  are  over  three  years  old,  all  such  contrivances  are  almost 
invariably  unsuccessful.  It  is  of  the  utmost  importance  in  every  case  to 
have  the  child  under  the  close  surveillance  of  a  competent  and  trust- 
worthy person.  He  should  be  especially  watched  just  after  being  put 
to  bed  and  immediately  after  waking.  Corporal  punishment  is  often 
useful  in  very  young  children,  but  of  little  or  no  benefit  in  those  who  are 
over  three  years  old.  In  fact,  in  such  cases  it  may  do  positive  harm,  for 
deception  and  lying  are  soon  added  to  the  previous  vice.  The  mother 
should  secure  the  child's  confidence,  and  in  every  way  possible  seek  to 
strengthen  his  will  and  stimulate  his  self-control,  using  her  influence  to 
help  him  break  the  habit.  The  local  causes,  too,  must  be  examined  into 
and  removed  whenever  found.  Circumcision  should  be  done  if  phimosis 
exists,  and  even  where  it  is  not,  the  moral  effect  of  the  operation  is 
sometimes  of  very  great  benefit.  In  girls  improvement  sometimes  fol- 
lows a  separation  under  anaesthesia  of  the  preputial  hood  from  the  cli- 
toris. If  a  dorsal  slit  is  made  in  the  prepuce  a  recurrence  of  the  adhe- 
sions can  easily  be  prevented.  Complete  circumcision  is  sometimes  done 
with  advantage,  and  in  very  obstinate  cases  the  clitoris  may  be  cauterized. 
Blistering  the  inside  of  the  thighs,  the  vulva,  or  the  prepuce  is  sometimes 
useful.  Care  should  be  taken  that  the  clothing  does  not  irritate  the 
parts.  The  child  should  not  only  be  removed  from  all  vicious  compan- 
ions, but  constant  watchfulness  should  be  exercised  in  the  home  and  at 
school,  that  the  child  should  have  no  opportunity  to  teach  other  children 
the  habit.  In  the  most  serious  cases  the  child  should  be  sent  away  from 
home  and  kept  from  other  children.  The  co-operation  of  a  trustworthy 
nurse  or  companion  is  indispensable.  General  treatment  should  be  di- 
rected to  the  child's  condition;  it  is  required  in  most  of  the  cases. 
A  child  suffering  from  malnutrition  and  ansemia  should  be  sent  to 
the  country,  kept  out  of  doors  and  away  from  books,  studies,  and  from 
everything  which  stimulates  or  excites  the  nervous  system.  Almost  all 
exercises  except  horseback  may  be  recommended.  Every  means  should 
be  employed  to  build  up  the  child  physically.  Cure  resiQts  in  most 
cases  only  by  using  all  these  measures  and  for  a  long  time. 
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Hail-biting  and  Ton^e-sncking  axe  two  fornix  nf  tiahit  wtii(£  an*  )w 
fmiuint  jirifi  h ss  ini|M)rtuijt  Hum  those  already  mentiooed.  ITkc  fiinner 
ijc  best  rc^mc'lit  il  by  keeping  the  nulls  cut  very  short.  Tonftio-Miekfaig 
seldom  becomes  a  fixed  habit,  and  the  child  m^ually  eeasea  it  of  hif  own 
acc^^rd  as  he  grows  older. 


CHAPTER    in. 

DISEASES  OF  TUK  BRAIN  AM)  MEXiSQES. 

MALFORMATIONS. 

Thk  mftlfonnation«  of  the  brain  are  of  jpfeat  tarietr,  and  mam  mj 
them  ore  uiMy  of  nnatomical  interest,  a^  the  eonditiouji  art'  ineomp«tibk* 
with  life*  Only  the  mo^^t  frec|nent  and  the  bent-known  typi'^  will  bi»  mvn- 
tioned,  and  those  wliirh  an'  of  inlen*st  fn>m  n  Hinirnl  |>^>int  of  vifw. 

Xeningfocele,  Encephalocelet  and  Hydrencephaloeele. — 1lie«e  thfN* 
conditions  have  in  common  a  protruMon  of  some  part  of  the  cimnlal  cnn- 


fito.  l9d.~Xli*til«tf«M^l«u 


T\m,  l>i>— Ktta^^hatao^lfc  ft*.  iSfi^^-li 


tent£  through  an  opening  In  the 

»kulL     In  meninjyoeele  (Figi.   123, 

12<1)    them    t*    protrusion    of    the 

mrmbranefi  alone.     Theite   form  a 

me,  which  !»  ui^ually,  hut  not  inva- 

fiaUy»  diiitended   by  thud.     In  en- 

cephahfcele    {¥\^.   124)    there   i«    ■ 

prt»tniMi<in  of  a  |Kirtion  «»f  the  brain 

•nb^tamv;   thin   t»  iH>nni«<'tfHl   with 

lll«  res^t  nf  the  brain  by  a  nmstrict- 

lid  Back  or   [jedtcle.     The   tumour 

tnaj  or  m«y  not  contain  fluid.    In 

hydrenorplialooele  (Pig.  Ith)  there 

it  a  protfwion  of  a  portion  of  the  btain  »uli«tan«»  which  «  witliin 

it  a  cat ity  fllM  with  fluid,  this  cavity  communicating  ^tb  tlM^  dtiUsided 

latefnt  ventrietei. 
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In  all  these  conditions  there  is  a  turn 
round  or  pyriforni  shnpe,  witli  a  smooth  < 
nary  size  is  that  of  a  mandarin  orange;  it 
as  hirge  as  the  pati^ 
eroJ  hy  tho  stalp,  w 
hut  it  may  he  cove 
or  it  may  eihow  a  ce 
hifida,  Otht^r  defc 
cluh-foot,  and  hare- 
All  those  condit 
quent  and  most  se 
this  heinci:  tisiudly 
The  next  in  frtque 
the  hest  progno^ia 
h^'ruia  cerebri  If 
the  hrain.     In  mei 


L 


tiufit  in  tJiti  Babies^ 


there  is  simply  an  aceumulation  of  fluid 
c^omniunieates  by  a  small  o|>ening  with 
tliL*  lira  in. 

Of  one  hundred  and  five  ease?  eollectt 
the  oeeipital  n^gion  and  forty-six  were 
which  the  oueipital  protnision  takes  plac 
in  t!ie  median  line.  It  may  commnnica 
posterior  fonfaneh  with  the  foramen  magu 
the  eleft  of  a  spina  l>iihla.  The  oeeipiti 
he  divided  in  the  median  line,  or  rareh 
absent 

In  the  naso-frontal  form  (Fig.  128) 
is  usually  at  the  root  of  the  nose,  a  little 
of  the  me<]ian  line.  The  aperture  is  nios 
lietween  the  eribriform  plate  of  the  ethii 
frontal  l>onus.  It  may  he  between  ttie  h 
of  the  frontal  honej  causing  a  median  tu 
point  of  pmtrusion  may  also  he  the  la 
of  the  skidl,  generally  about  flie  lateral  i 
suhires;  it  imiy  project  into  tlie  month  * 
tumours  \iYv  usually  small,  although  lar 
lobes  of  the  hrain  luive  bei'u  seen. 

The  theory  of  the  origin  of  these  mal 
accepted  is  that  they  arc  primarily  cases 
and  as  the  enuiial  cavity  is  gradually  cl 
bones,  a  certain  portion  of  the  brain  is  h 

Sijmpiomn. — The  tumour  is  always  « 
it  fretpiently  increases  very  much  in  sis 
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and  elastics  usually  giving  eTidence§  of  fluid ;  it  puliHte^i  njuobraioiMly 
with  the  lieart;  during  screaming  or  forced  iuspiniLiou,  it  inrmiifg  fa 
iizc;  partial  and  iu  some  caacs  complete  reduction  ik  {KMsdblet  but  ihli  It 
uaually  followed  by  marked  cerebral  symptom^  eton  by  convuUlooa.  ▲ftar 
partial  reduetion,  an  opening  iu  the  skull  may  o(t4!tu  bo  made  CMit  Hlcio- 
oephalufl  may  be  preiieut,  or  there  may  be  unequal  deTdopmtnt  of  Ibe  Ivo 
8idt»  of  the  head* 

The  foUowrbg  dilfereutial  pointa  given  by  Tre?««,  indicate  the  most 
characteristic  features  of  the  three  Tarieties :  In  mcntngoceJet  the  latiioiir 
10  at  first  small^  but  increases ;  it  haa  a  smootti  surface ;  it  is  p<^duncitlated ; 
tbere  is  distinct  fluctuation,  perfect  translaconcyf  Ttkr^ly  pulsation ;  often 
it  is  completely  reducible ;  compression  of  the  tumour  catisee  eetvbral 
symptoms;  the  skull  is  normal.  In  encephalocele,  the  tumour  is  mnaU 
and  smooth;  it  is  rarely  pedunculated;  fluctuation  is  absent;  il  is  Ml 
translucent;  there  u  distinct  pulsation;  it  is  usually  reducible; pswm^ 
causes  oerebnU  symptoms;  the  skull  is  normal.  In  hidrencepbaleetli^ 
there  is  a  large  pendulous  tumour  with  an  irn^gular  or  lobulated  sar* 
face;  it  is  peduuculati^d  ;  translucency  is  rarely  completo;  flnctitatioa  li 
distinct;  it  is  irreducible;  pressure  rarely  causes  symptoms;  micimefilift* 
Ins  and  other  deformilii^  are  often  associated. 

The  occipital  tumours  are  nsnally  more  serious  than  tlie  frontal  onea. 
The  majority  of  cases  die  in  the  course  of  the  fltut  few  weeks  ol  life, 
death  resulting  from  meningitis,  convulsions,  or  rupture*  In  meningecole 
the  tumour  usually  grows  slowly,  and  ultimately  may  be  shni  off  from  Ibe 
cranial  cavity  ;  but  gradual  thinning  of  the  membrane  may  take  pfaioe,aiid 
spontaneous  or  accidental  rupture  occur.  In  encephalooele  the  iunmor 
grows  slightly,  or  not  at  alL  Most  of  these  patients  eabibil  signs  cl 
mental  impairment  or  other  evidem^es  of  ofganie  brain  diiwuSi 

Trraimfni. — Ac<*fmltng  to  Trt^ves,  operation  is  |iislifiablii  only  in 
case  of  im^iending  rupture.  The  conditions  present  are  nswntiillj  the 
same  as  in  spina  hi^da.  Mening«icele  may  be  sspirateil,  injecled  with 
iofltut*,  or  with  Morttm's  iodine  ami  M>lulioii*  the  sic  may  be 

laid  open  and  a  plastic  operation  per.  .  .i..  ior  the  dorare  ef  the  com* 
mtmiinition  with  the  cranial  cavity ;  or  the  skin  may  be  divided*  and  a 
ligature  or  clump  Appliinl  to  shut  off  tlie  COmmnnicAtinn  with  the  brain. 
All  thc9»e  mctliodii  ImvL*  been  at  times  fmrrsssluU  but  cure  has  in  many 
been  followed  by  the  development  of  diroaic  hydmcephalns. 
le  is  to  be  treated  by  pnolect  ion  ami  compimiiioiB-  Agpisatistm 
wuy  he  ferried  to  if  fluid  b  proasiit  In  hydreueephaleeele  the  pfwpMMie 
is  absolutdy  bad  under  all  eircumstiaees.  Schata  *  give*  the  ffdiowing 
shoving;  the  nstilts  with  and  without  opemlaoii.  a!'  •* 

:  iadnded :  Of  twenty-lonr  occipital  timoim  aol  oporati^l  ^ 
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recovered;  of  thirty-live  operated  on 
six  recovered.  Of  forty-six  frontal  tumoi 
thirty- two  caaea  without  operation*  and  tv 
with  operation. 

Hierooephalui. — This  is  generally  regai 
fication  of  the  skull ;  but  this  theory  is  ( 
all  the  cases.     In  many  children  su:fferinj 
ossify  and  the  fontanels  close  much  earl 
the  same  age,  chiefly  because,  with  the  re 
has  ceased  to  grow.     So  it  is  true  of  some 
cephalus,  that  the  early  ossification  of  the 
of  the  brain,  aud  not  the  reverse.     The 
arrest  in  the  brain  are  for  the  most  part  uc 
dates  back  to  intra-uterine  life,  although  ii 
after  birth. 

It  is  well  known  that  there  is  not  an 
size  of  the  hetid  and  the  size  of  the  brain,  f 
respond.  If  the  circumference  of  the  heac 
the  age  (i^age  20),  and  relatively  much  less 
rest  of  the  body,  mierocephalus  may  be 
attention  to  the  fact  that  the  circumferei 
normal  and  yet  the  essential  conditions  ol 
imperfect  development  of  the  anterior  part 

The  symptoms  of  microcephaly s  are 
paralysis,  existing  in  all  possible  combinal 
of  severity. 

A  new  surgical  interest  in  these  cases 
last  few  years  by  the  operation  of  craniectc 
ation,  which  was  devised  by  riaunelongm 
pressure  by  making  a  longitudinal  openin 
sides-  The  opening  miide  is  usually  abo 
or  five  inclies  long.  It  is  one  or  two  inc 
which  it  is  parallel  For  the  time  being  tl 
but  it  is  doubtful  if  even  this  is  perman< 
thirty-throe  cases  operated  upon  by  Am 
deaths  and  nineteen  recoveries.  At  the  I 
the  cases  which  survived  the  operation  wf 
in  seven;  slight,  in  seven;  "some,"  in  one 
one;  uncertain,  in  one.  I  quite  agree  wit 
justify  the  performance  of  this  operation. 

Congenital  Hydrocephalus.— These  eai 
k'lungiu^,^  in  this  group,  allliough  thoy  h 

♦  New  York  Medical  Eeconl 
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Parenoephaliii  (literally,  a  hole  in  the  brain)  is  a  conditioQ  in  which 
there  is  a  large  depression  in  some  part  of  the  brain,  but  witii  surroundJiig 
parts  wel]  developed.  Such  deprefisions  may  invoWe  a  whole  lobe,  and 
thej  may  be  deep  enough  to  reach  the  lateral  ventriolet. 

PorencephaluB  is  deecribed  as  congenital  or  acquired.  lo  tlia  oomfrcni* 
tal  form,  the  defect  is  uaually  found  in  the  anterior  or  middle  part  of  the 
brain.  The  origin  of  these  conditions  in  still  a  disputed  qtiealioii*  Tbijr 
[Are  probably  due  to  early  vascular  changes.  Children  sometioies  liv« 
BTSfal  years  with  very  large  defects^  the  symptoms  depending  tspoti  tht 
f  aeat  of  Uie  lesion*  The  acquired  form  of  porencephalns  is  unnally  ooe  ixf 
the  late  results  of  meningeal  hsBmorrhage.  It  may  affect  one  or  both 
|sides»  Such  cases  present  the  symptoms  of  spastic  paralysis^osiiaUy 
diplegia.     In  all  cases  with  large  brain  defects,  the  spaoe  is  filled  with  floiiL 
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Pachymeningitis^  or  inflammstion  of  the  dura  mateir,  oocun  both  M 
an  s^ute  and  a  chronic  disease. 

Aeate  Pachymeningitis.^Thig  is  tcry  rare  in  children.    Only  pndty* 
taieningiti^  citerna  is  generally  included  under  this  term,  as  acute  paehy* 
Loitningitis  interna  does  not  occur  alone,  but  usually  with  inflamtnalioD  of 
'the  pia  mater  (leptomeningitis).     It  may  be  associated  with  ilinase  or 
injury  of  the  bones  of  Uie  skull,  but  is  most  frequently  seen  in  oonnNSlioii 
with  middle-ear  disease.     It  generally  begins  as  a  loc^lixed  prooesSi  tot 
the  inflammation  may  extend  to  the  inner  layer  of  the  dnra*  and  to  the 
pia  mater;  or  it  may  remain  cirenmscritipd,  and  terminate  in  the  forma- 
tion of  an  abi^'css  between  the  dura  mater  and  the  bone. 

Tto  symptoms  of  aetite  pachymc^ningitis  are  dbtinctive  only  when 
Uw  proetss  is  localised.    Tht\v  an*  then  u^^ually  asaocialed  with  middle* 
ear  disease,  and  are  indiHtrnguUhable  from  those  of  eeiebral  sh*cr»^ 
The  tD'nUnt'tit  U  sur^^irnl, 

Chronic  Pachymeningitis. — Tliis,  in  chtldfvn»  almost  inrarialdy  af 
fects  the  inner  Uyer  of  the  dura  mater  (pachymeningitis  inlema);  it  is 
also  knoim  as  p$eudo*membranmis  and  as  hiwmorrk^fic  pM€h§mtmmfiti$ 
''Vt  kmmaioma  of  ik^  dura  mai^r.  Its  causes  ai«  for  the  most  pari  n* 
known.  It  is  not  very  rare,  being  usually  discovered  at  aalo|iiy  in  dtiil* 
dren,  chiefly  cachectic  infants,  who  have  died  of  other  diseases.  In  the 
k  Bsport  of  the  New  York  Pathological  Society  for  1890  Northrop  Koords 
sii  sQcfa  aise«L.  I  hsve  se^n  five  similar  ones,  as  well  as  ime  athtr  assc^ 
elated  with  chronic  hydroetpbtlns. 

Two  dasses  of  esses  tr«  to  ha  dlstingaisbad— Ihosa  with,  and  Iboaa 
wilhattieateosive  hsnnorrhsfes.  In  the  latterg^  nd  a  thin, 

tfanahiceiit,  vaseakr  membrane  lining  the  intiv,  .    .  .  dura.    It 

may  be  only  a  delicate  film  which  can  be  scraped  off;  it  may  be  as  thick 
as  ordinary  bloCltng^psperp  or  even  twice  that  lUdniossw   The  membraae 
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is  often  oxlematoiis;  it  is  exceedingly  vas 
thin  walls.  There  are  iisnallj  scattert 
there  may  be  a  few  of  larger  size*  This 
inner  surface  of  tlie  dura,  but  in  most  cas 
vexity  and  may  be  found  only  here ;  it  h 
than  upon  the  other.  In  cases  of  long  e 
between  the  dura  and  the  pia.  When  larg< 
quite  a  different  pathological  appeanince 
in  a  case  upon  wliich  I  nmde  an  autopsy  h 
are  fairly  typical :  The  infant  was  six  moi 
existed  for  six  days.  The  fnnfjmfl  wns^  1 
the  sagittal  and  coronal  sutures  were  sepj 
one  eighth  to  one  fourth  of  an  inch  in  th; 
of  the  right  hemisphere  and  part  of  the  c 
dura  was  lined  both  at  its  convexity  and 
grayish  color,  aboot  one  sixteenth  of  an 
was  aniBmic. 

In  cases  of  longer  standing  partial  < 
seen ;  in  more  recent  ones  the  blomi  is 
found  acute  leptomeningitis  with  a  pur 
hemorrhagic  pachymeningitis.  In  cases 
there  may  be  partial  or  even  complete  abe 
the  formation  of  cysts,  considerable  infle 
with  deposits  of  blood  pigment^  and  fin  a 
cortex.  The  source  of  tlie  haemorrhage 
large  vesael,  but  more  frequently  the 


%m/)/oi7w.— These  are  due  to  the  haei 
matory  process.  Until  heemorrhage  oc< 
which  the  disease  can  be  recognised.  Th 
pachymeningitis  ia  found  at  autopsy,  its 
ing  life.  The  occurrence  of  haemorrhage 
ing  or  convulsions,  and  usually  there  is 
be  a  question  whether  the  convulsions 
the  hasmorrhage.  In  most  cjiscs  they  se 
usually  general  and  repeated.  If  the  h 
may  be  stupor  without  convulsions  until 
In  the  fatal  cases  the  symptoms  general 
week.  There  are  dulness,  stupor,  and  fin£ 
or  convulsions.  If  the  hti?morrhage  is  d 
case — there  is  rigidity  of  all  the  ex t remit 
rigidity  affects  only  one  arm  and  leg.  ' 
contracted,  but  may  be  dilated  or  unec 
plegia,  or  monoplegia,  according  to  the 
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uBtil  defttti  occiiri^ 

i!  nertm  art  nol 

^  ofltti 


fige.     I'he  rc%*«[»iruuori  i«  glow  atid  irn      V 
Stokefl  Viiriifty.     The  pulses  is  dow,  irr*'gu 
The  temiKiniture  is  nt  first  normal,  bat  n^ 
when  it  is  from  100**  to  103'  F.     Generally  m 
affected*  and  opistbotonas  is  abseDt     Tlu*  kii* 
ated«     In  cases  which  do  not  prove  fatal — ^UuiiN^  Wmg  cihieflj  in  oldir 

children — we  have  a  itiinilar  onset,  hut  after  a  few  da|s  r -^neas  b 

rt^M^HincHl,  and  onlj  hcmipU^gia  or  monoplegia  rematni*    1\  -^'  of  the 

p<ira]v»iif  is  that  iiecu  alter  meningeal  hiamorrhage  due  U»  other  eaiSMa* 
Wagner  has  reported  a  case  in  which  recurring  hamorrbagtv  took  ptaot 
at  intervals  of  seveml  months,  the  autopsj  tbowing  dutinct  mdmosi  of 
botli  old  and  recent  lesions. 

rit4!h>  meningitis,  I  belieTe^  pUjrs  a  much  more  important  WMe  in  tba 
prod  action  of  meningeal  ha^morrhaget  in  children  than  htts  geneimlljr  beta 
aecxtrdcd  to  it.  From  the  freqnencj  with  whii  h  thin  lesion  is  found  as  a 
oauae  of  sudden  meningeal  hotmoniiag^  which  are  fatal*  it  is  not  unlikelj 
tliat  many  of  the  csans  which  recxifar  willi  haniplegia  or  inoDop&egia,  maj 
be  duo  to  the  aama  oanse. 

The  progiioik  dapenda  upon  the  ige  of  Um  patient  and  the  rzteiil  of 
the  htemorrliagew  Eitensivo  haemorrhages  are  asnaUy  fatal  In  infuiejt 
but  small  ones  aro  seldom  8o»  for  tliaj  are  rarely  at  the  base.  Tka  prof* 
nosis  of  the  paralysis  in  cisea  not  termtnaling  fatally,  is  tlie  aama  as  afltf 
meningeal  hemorrhage  duo  to  other  oattsea,  with  perhaps  an  added  liaUl* 
itjr  to  recurrent  attacks. 

Without  hirge  haemorrhages,  pachjoieningitis  interna  can  not  be  diaf> 
nosticated ;  and  it  is  impoauble  to  diflerentiate  tite  hsmorrliagio  caan 
from  other  variataoo  of  moningaal  li^morrliage.  ll  ia  Important  to  mako 
a  dtagnosts  betwaeit  paohymeningttia  with  hiottofrliaga.  uid  aealo  aimplt 
mrntngitis.  In  the  former  we  have  a  sudden  onael;  stupor  oecttrrtiig 
early,  usually  on  the  flnit  day,  gradually  diminiahlng  in  eases  of  rocovary, 
or  deepening  into  coma  in  fatal  casoa;  localiaed  or  gaoand  paralysis,  alao 
ooenrring  early ;  there  is  no  fever  in  the  baghining,  and  only  modarala 
fever  at  the  oloaa.  In  acute  meningitts  w«  osoally  havt  a  hliglitr  tnii* 
peralQre,  especially  early  in  the  diseaae ;  ooaia  develops  later,  and  rigidity 
of  the  eztreisitiea  is  la»  prodoaooed.  In  certain  oasea,  bowevar,  wbeia 
the  linmorrhige  oecori  in  the  eoursa  ol  aoOM  otbar  diaaaae,  a  dtflbraottal 
diagnoeia  may  be  impoaaibla. 

7>^aieiii.--Tbo  tiwlnmil  of  paohynaiiiii|ilia  bBOiorrhifiea  ia  9jm^ 
toinatio.  The  indieatloiia  are*  to  relievo  oarabial  ooQfsaliott  by  applyfaf 
ioe  to  the  bead,  to  allay  irritative  aymptonna  by  the  uae  of  bromidea,  and 
to  keep  the  patient  perfectly  qaial. 
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ACUTE  MENINGITIS. 

Three  distinct  varieties  ot  acute  meningitis  are  met  with  in  children. 

1.  Cerebro-spinal  meningitis.  This  is  the  only  variety  of  meningitis 
which  prevails  epidemically,  but  it  also  occurs  sporadically.  It  is  due  to 
a  specific  cause,  the  diplococcus  intracellularis  of  Weichselbaum,  known 
also  as  the  meningococcus.  It  may  be  regarded  as  a  general  infectious 
disease,  but  with  its  essential  lesions  in  the  brain  and  cord. 

2.  Simple  acute  meningitis,  which  may  be  due  to  a  wide  variety  of 
micro-organisms.  Although  this  is  sometimes  primary,  it  is  usually  a 
secondary  disease. 

3.  Tuberculous  meningitis. 

CEREBRO-SPINAL    MENINGITIS — ^EPIDEMIC    MENINGITIS— CEREBRO- 
SPINAL FE^'EB. 

Epidemics  of  cerebro-spinal  meningitis  are  separated  by  quite  long 
intervals  and  occur  without  any  assignable  cause.  The  following  chart 
(Fig.  129)  represents  the  prevalence  of  the  disease  in  New  York  city 
during  the  last  fifty  years.     This  shows  that  very  little  was  seen  of 
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Fio.  129.— Chart  showing  deaths  from  cerebro-spinal  meningitis  In  New  York  city,  for  fifty 
years,  per  100,000  of  population. 

cerebro-spinal  meningitis  until  the  epidemic  of  1872.  After  this  time 
a  certain  number  of  deaths  from  this  cause  occurred  each  year,  there 
being  two  or  three  times  as  many  in  some  years  as  in  others;  but  there 
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I  no  extensive  epidGinie  until  that  of  1M4--8.  What  hat  ban  aaid  of 
York  U  true  of  almn^t  inirry  large  city.  In  romoto  eountry  toUM^ 
u^iotiallr  ritni'i^^.  and  aft^^r  prpraUing  a  few  mootha 
i?ar»  as  oiVDteriouAlj  m  it  came,  Epidemioa  are  uniaUjr 
aeem  in  the  winter  and  early  npring.  lasting  for  leveral  month*,  gan* 
erally  reai'hiDg  l\mr  height  in  Mardi  fir  April  and  alowly  lubatdiiig  a# 
warm  weather  apjiroaehm. 

With  reference  to  the  eause  of  epidemicfi  very  little  has  beoi  aettlad. 

When  the  difieaAe  prevaiU  in  cities  it  uiiually  ocrun  in  crowded  tana- 

ment^,  Ijeing  relatively  infretjuent  in  private  htiune*.    Many  eaaoi  may 

occur  in  certain  dii^tricta,  while  in  othem  not  very  far  rrmoved  Ili0ra 

bmay  k*  very  few.    T\us*^  facta  anggwt  a  eomiacttoii  with  nnaanitary  oon* 

rditiunii,  but  nottiing  that  ia  poiitive  haa  been  demonatratad. 

Cerebro*)jpinal  meningitia  b  not  contagioua.  Whether  the  diteaaa  ii 
in  any  way  cotimiuoicahle  ia  not  yet  e^tabliahod.  The  fact  that  id  a 
itiniiiderable  nuinU^r  of  caaea  (about  15  per  cent  according  to  the  obiir- 
vationa  of  the  New  York  Health  Department)  an  organi^n  cloaely 
n^^mbling  the  meningoooocuay  if  not  identical  with  it,  hae  bean  foond 
in  the  noeee  of  children  and  adnlte  axpoaed  to  the  dieeawp  affotdi  aoma 
grounds  for  believing  the  diaeaaa  to  be  eommunicable;  probably  fery 
^  mueh  a^  lotmr  jmettmonia  aometimea  ia*  Howerer^  when  we  eo(ttaider 
that  in  fully  TO  per  cent  of  tlio  caaea  but  one  pefaon  in  a  hooiahold  It 
atTi«ctedi  although  no  effort  at  taolation  ia  made»  it  arill  be  apparvnt  that 
the  danger  of  sjireading  tlie  diaeaae  in  thia  way  ia  alight  I  have  oerer 
known  the  dijiOMO  to  originate  in  a  boapital»  although  in  New  York 
patitnu  with  i*trrebro^pinal  mamngltia  ata  n^larly  racatvad  into  boa- 
pitaJ  wanla  with  other  children.  Sporadic  OMaa  of  maningitia  oeenr  after 
epjdemice  from  no  apparent  canea  and  without  any  connaelton  with  one 
another.  Children  of  all  agea  are  about  equally  iiiacqitible  to  tUa  di*- 
eeae.  The  youngest  eaaa  I  have  leen  waa  in  a  child  of  two  and  a  half 
montha. 

Cerebro-aptnal  meningitia  ta  due  to  a  apaciila  orgaiilim,  tba  diplo- 
ooocua  intracellolaria  or  meningoooeciiaw  Thia  ta  prewiit  in  the  oMoin* 
goal  andate,  in  the  oerebfo^panal  floid  ohlaiDed  by  lambar  p«uieliii% 
and  in  aoma  caaea  can  be  demonatrated  in  the  Uood.  It  b  ahnoai  intari* 
ably  found  in  pain  or  totrada  within  the  laneoeylea.  It  b  daookwriaed 
when  ataincd  by  Uram^a  method.  Tba  portal  of  entry  it  aa  yvt  not 
BBttM;  but  from  the  fiu^t  that  early  in  the  diaeaae  the  eepmifla  bae 
bami  m  often  obtained  f nim  the  upper  part  of  the  Doaev  tba  iaferenea  bae 
been  drawn  lliat  infection  of  the  bmin  lakae  plaee  throiach  thia  channaL 
Oateide  the  body  the  oriafiiira  ia  ankaown. 

iMiaai, — In  epidttnio  manh^gHia  death  may  take  plaaa  m  early  that 
the  chaafm  found  al  autofny  are  alight*  There  may  be  only  a  eenma 
enidatian  and  tntenae  hypenemia,  which  ia  donbllem  maeli  kae  marked 
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after  death  than  during  life.  The  eerebro-spinal  fluid  is  turbid  and 
much  increased  in  amount.  The  microscope,  however,  may  show,  even 
in  these  early  cases,  an  abundant  exudation  of  leucocytes  in  the  pia  mater. 
After  the  third  day  the  lesions  are  quite  uniform.  The  convolutions 
appear  somewhat  flattened  from  pressure  due  to  distention  of  the  ven- 
tricles. The  inner  surface  of  the  dura  is  usually  normal  or  only  con- 
gested. There  may  be  thrombi  in  any  of  the  cerebral  sinuses,  or  in  the 
meningeal  veins  of  the  convexity.  There  is  an  exudation  of  greenish- 
yellow  fibrin,  which  is  sometimes  very  abundant.  It  is  generally  widely 
distributed,  but  is  most  marked  over  the  anterior  half  of  the  brain  and 
at  the  base.  In  some  cases  it  is  limited  to  the  base,  but  very  rarely 
limited  to  the  convexity.  There  is  an  increase  in  the  quantity  of  cerebro- 
spinal fluid.  The  ventricles  are  moderately  distended  with  serum  or 
sero-pus,  and  their  walls  may  be  slightly  softened.  The  brain  substance 
of  the  cortex  may  be  reddened  or  may  appear  normal.  In  the  meninges 
of  the  cord,  lesions  similar  to  those  of  the  brain  are  usually  seen.  Tlie 
exudation  is  principally  upon  the  posterior  surface,  and  may  extend 
throughout  the  entire  length  of  the  cord,  or  be  limited  to  its  upper  or 
to  its  lower  portion. 

Microscopical  examination  shows  the  exudation  to  consist  of  fibrin 
and  pus  cells,  which  infiltrate  the  pia  mater.  The  superficial  layers  of 
the  cortex  in  the  inflamed  areas  often  show  minute  hasmorrhages  and 
very  marked  cell-infiltration.  Minute  abscesses  may  be  present.  Very 
marked  degenerative  changes  can  usually  be  demonstrated  in  the  nerve 
cells  themselves.  The  cells  of  the  neuroglia  are  also  affected ;  they  are 
swollen  and  increased  in  number ;  and  there  may  be  proliferation  of  the 
connective  tissue  about  the  blood  vessels.  Changes  in  the  cord  similar 
to  those  just  described  may  be  found,  but  these  are  less  frequent  and  as 
a  rule  much  less  severe  than  those  in  the  brain.  Inflammatory  products 
are  sometimes  present  in  the  central  canal  of  the  cord  and  in  the  walls 
of  the  lateral  ventricles  of  the  brain.  The  inflammatory  process  fre- 
quently extends  along  the  cranial  nerves,  especially  the  optic  and  audi- 
tory, and  this  may  result  in  choroiditis  or  otitis;  from  the  cord,  it  may 
extend  along  either  the  anterior  or  posterior  nerve  roots.  Descending 
degeneration  is  found  in  the  nerves  both  of  the  brain  and  cord. 

In  patients  that  die  after  the  disease  has  lasted  two  or  three  months, 
the  later  results  of  these  lesions  may  be  seen.  There  is  usually  present  a 
chronic  meningo-encephalitis,  sometimes  diffuse,  sometimes  localized. 
The  pia  mater  is  cloudy,  thickened,  and  frequently  adherent  to  the  brain. 
Here  and  there  are  seen  small,  yellow,  opaque  patches  which  are  the  result 
of  fatty  changes  in  the  cells  and  fibrin  of  the  exudate,  with  some  prolifer- 
ation of  connective  tissue.  The  lesions  are  usually  most  marked  at  the 
base,  where  the  thickening  of  the  meninges  and  the  adhesions  may  lead 
to  the  development  of  a  secondary  hydrocephalus. 
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In  cases  which  have  lasteti  a  much  longer  time  the  most  marked 
changes  are  in  the  brain  siibstance.  There  may  be  gencralizod  meningeal 
adhesionjs,*  with  a  dilliise  cortical  atrophy,  but  more  fre<iuently  there 
are  areas  of  isclerosi«,  especially  over  the  frontal  and  temporo-sphenoidal 
lobes,  with  which  there  are  almost  always  associated  marked  descending 
degenerative  changes  in  the  cord.  Such  lesions  are,  of  course,  perma- 
nent, and  seriously  interfere  not  only  with  the  functions,  but  also  with 
the  growth  and  development  of  the  brain. 

The  visceral  lesions  most  frequently  found  in  epidemic  meningitis 
are  pulmonary.  There  may  be  lobar  or  broncho-pnciimonia,  and  in  the 
exudation  may  be  found  the  same  organism  as  in  the  brain.  Acute  de- 
generation of  the  liver  and  kidneys  is  also  frequent.  The  other  viscera 
are  seldom  affected. 

Symptomi. — ^The  symptoms  of  eerebro-spinal  meningitis  do  not  differ 
essentially  in  the  sporadic  and  epidemic  cases,  except  that  the  most  severe 
forms  of  the  disease  are  seen  in  the  latter.  They  may  be  divided  into 
several  quite  distinct  groups: 

1,  Ht/per-acuie  form* — Cases  of  this  kind  are  rarely  seen  except  in 
an  epidemic,  and  usually  occur  at  its  height.  The  onset  is  very  ahrupt, 
the  course  short  and  intense,  and  death  may  take  place  in  from  twelve 
to  thirty-six  hours.  The  following  case  illustrates  this  type:  A  little 
girl  of  ten  years  was  well  enough  at  2  p.m.  to  carr^^  a  bundle  of  clothes 
a  dozen  city  blocks.  Returning  home,  she  complained  of  intense  head- 
ache, vomited  frt»quently,  and  was  so  weak  that  she  was  obliged  to  go  to 
bed.  In  a  few  hours  she  passed  into  deep  coma,  with  very  high  fever, 
and  died  at  11  p.m. 

The  earliest  symptoms  are  usually  intense  headache,  repeated  attacks 
of  vomiting,  and  very  high  fever.  There  is  great  prostration  and  the 
nervous  symptoms  increase  so  rapidly  that  in  a  few  hours  the  patient 
may  become  comatose  and  death  occur  in  a  short  period.  The  tempera- 
tnre  rises  rapidly  to  104*  or  lOG*"  F.  A  few  petechial  spots  may  be  dis- 
covered over  the  face,  chest,  or  extremities.  There  is  usually  no  rigidity, 
but  rather  general  relaxation.  The  pulse  is  weak,  in  most  cases  rapid, 
but  sometimes  slow  and  irregular.  The  respiration  is  usually  irregular 
both  in  frequency  and  depth. 


*  This  lesion  and  it«  effects  are  well  illustriited  by  on©  of  my  own  patients  who 
died  six  months  after  an  attack.  She  was  a  bright  little  girl  of  four  and  a  half  years, 
and  had  a  typical  attack  of  raeningitb  of  moderate  seTtjrity.  Convalescence  was  slow, 
but  at  the  end  of  two  months  recovery  was  perfect  in  everything  but  lier  mental  con- 
dition. She  retnernbered  nothing  which  she  had  previously  learned  in  the  kinder- 
garten, wh«re  she  had  been  an  exceptionally  bright  pupil  Her  mind  was  a  blank. 
She  was  dull,  listless,  and  her  face  had  a  vacant,  idiotic  expression.  The  special 
senses  seemed  unaffected,  and  speech  was  retained.  She  died  during  an  attack  of 
conTulsions.  At  the  autopsy  the  pia  was  everywhere  thickened  and  adherent, 
while  in  the  cortex  were  present  the  earlier  changes  of  a  general  encephalitis. 
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The  syinptoms  appear  to  be  due  to  t 
of  the  infeetion;  second,  the  rapid  accuii 
causing  eoiiui  with  cardiac  and  rcspira 
tliese  factors  are  present,  but  I  believe  tl 
important.  In  support  of  this  view  is  th 
of  this  type  in  infants  with  an  open  foni 
vive  the  violence  of  the  onset,  a  period  ( 
day  or  two  the  disease  follows  the  regula 

2.  Usual  form. — In  tliis  also  the  on& 
i^  violent  as  in  the  eases  just  described, 
headache,  vomiting,  convulsions,  delirium 
hyperesthesia  and  rigidity.  Tlie  initial 
1U4°  F.  Opistliotonus,  with  severe  pain 
along  the  spine,  and '  general  muscular 
There  is  often  aetive  delirium,  but  rarely 
generally  rapid,  120  to  I^jO,  and  sometir 
i8  often  slightly  irregular,  and  it  may  Ik 
is  not  so  frequently  seen  as  in  the  yqtj  aci 


Fio.  180, — Poeture  in  cerebro-Bpinii] 

As  the  disease  progresses,  the  nervou 
little  from  day  to  day  for  two  or  three  ^ 
irritative  t y  ]  i  e — i u  ode r a  t  e  del  i  r i  u  m ,  e x  tre 
muscular  rigidity.  The  posture  is  qu: 
Owing  to  the  opisthotonus  the  child  cann 
upon  the  side,  with  arched  spine  and  ne 
extremities.  There  is  a  rather  rapid  los« 
j»rostration,  and  a  weak,  rapid  pulse.  The 
From  time  to  time  attacks  of  vomiting 
considerable  difficulty  in  feeding.  The  di 
ease  is  from  three  to  six  weeks.    The  con 
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of  rfliDimion  ind  exaixirbation.     If  rc?i^iviTv   u-»  lo  r  ^       r    ;. 

peratiire  gradually  falli  to  normal  ami  aft<^ji  at  tni 
The  mind  baeomed  clear,  and  one  by  one  the  narroui  tymploma  dja- 
apiH'nr,  the  muscular  rigidity  being  uxualiy  tbo  laal  to  fOu    CooTabMoanot 
i?  always  protract wt 

In  caaea  ending  fatally,  the  patient  uaually  paaict  into  a  deep  atnpor 
or  eotna»  with  extreme  pn)v<tnition»  a  »low^  weak,  irregular  puiae*  abaU«>w 
respiration  of  tlie  Chejme-Stoked  variety,  nunken  abdomen^  genciml  reUx'^ 
uiktu,  and  death  occurs  from  uxhauAtion  or  from  braDelKK|iiieitiiiQaia* 

Dceoi^iomiUy  the  attack  is  much  prolonged,  the  teret  and  all  the 
active  nymptom^  continuing  from  eight  to  twelve  wddca.  Emacsatkin 
BometimeA  kHximad  extreme^  and  with  a  few  nervous  fymptoma  may  eon* 
tinue  hing  after  tba  fev«r  eeaien.  In  iniantay  death  is  often  dutt  U> 
ttiarai^mutc.  While  a  fatal  outcome  ia  more  freqoait  in  tboae  prnbnged 
caees^  not  a  few  reoover  completely,  even  where  aymploiiiis  have  htftod 
for  eight  or  tc^  weeka, 

3.  Mild  form. — Especially  towanl  the  end  of  an  eptdendc,  and  mm^ 
times  occurrini^  f^fi^inidically^  there  are  seen  oaaoa  wUdi  m  their  ooaat 
and  for  tb«j  tir^t  two  or  three  daya  resemUe  thoee  joal  deembed;  bni 
instead  of  running  the  mtuaJ  eouive,  the  fever  and  the  nevwoa  eymploaia 
aubaide  rapidly  and  eonvaleioaiee  la  wtaUiilied  earl^y. 

4*  CA  route  farm. — Owing  aometimca  to  the  eitmtp  •omatfipus  to  the 
{loaition  of  the  lesions^  the  diaeeae  does  not  aobaide  al  the  naoal  timm,  hot 
nenrona  symptoms  continue  after  the  temperature  and  mo^  of  the  other 
oonetitutional  symptoms  have  paaaed  away.  Tbaie  eeaaa  aiw  chieijr  nf 
the  hajtilar  type,  and  ofteo  lead  to  the  devetopDOilt  of  dtronie  baailar 
meningitis  with  aecondary  hyilrooephalna.  They  are  amie  folly  cam- 
aite«d  in  a  later  duipter. 

OiueL — One  of  the  moet  striking  features  of  this  diieaae  ia  the 
abruptm^  with  which  it  devebpe.  Occaaiooally  there  are  iodeflnlte 
eymptoms  for  a  day  or  two  before  acCtfe  aymptoni  bq^in;  b«t  ia  the 
great  nugority  not  only  the  day,  but  the  Iwiir  of  the  ooeet  is  ddbdtely 
marked.  The  most  frequent  initial  qnnpComs  are  the  stmnltaneeiia 
oeeurrence  of  *evere  hcadaclie  and  «wtttifig»  followtd  by  high  fever  and 
marked  prostration.  The  vomiting  ia  ueiially  n'peatril,  projectile^  and 
haa  no  rdation  to  meala.  Convulaaoiie  oecurrvd  m  the  bf*gtmaiag  of  M 
per  eeot  of  my  oaaoL  Oeoaatooally  a  decided  chill  ia  nen.  Af  ti9  tweDty- 
ftinf  hours  acute  general  paiu  and  bypermstbasia  are  oaiially  pnaatt 
together  with  rigidity  of  the  mueelea  of  the  seek  and  esttt«mlti«»,  tiring 
rise  to  opisthotonus  and  muscular  eontrartlons. 

8Mi^—Eimptimm  upoii  the  akin  vary  mneh  In  frequency  in  dttfersni 
efrideniicsL  The  meet  eharaeterlalk  one  ia  the  a|ipeeraaee  of  amall  pimo- 
tmU'  favmorrhagis^  resembling  flen  bttos;  they  are  not  numereoa,  but  may 
be  foukl  on  aknet  asny  part  of  the  bo^y,  most  frafoently  npon  the  ea- 
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tremities,  the  upper  part  of  the  chest  and 
have  been  present  in  aliout  14  per  cent  of  tJ 
the  name  "  spotted  fever  ''  has  arisrcn.  Tl 
to  the  early  stage  of  the  disease,  fades  quic 
the  third  or  fourth  day.  In  some  eases  a 
in  others,  an  eruption  closely  resembling  n 
and  face  is  common  in  older  children,  but 
have  been  seen  in  about  one-third  of  my 
pressure  points — the  trochanter,  the  mallei 
in  several  instances  the  ear  has  been  the  pi 

Nervous  system.— Headache  is  a  freq 
usually  severe;  it  is  more  often  frontal  tha 
elated  with  vertigo.  There  are  acute  pains 
the  spine,  and  marked  general  hypercEsthe 
that  any  movement  of  the  body  causes  ag 
the  most  striking  symptoms  of  the  disease, 
the  acute  stage.  The  mental  state  varies 
lirtum  is  frequent  in  the  early  stage  of  t 
wild  and  active.  After  delirium  a  stage 
giving  place  to  great  irritability  when  the 
sious  arc  sometioies  seen  early,  but  are  sob 
the  disease  or  toward  its  close.  There  is  ra 
cept  toward  the  end  of  fatal  cases.  In  som 
and  quite  severe  symptoms,  after  the  snbsi^ 
excitement  or  deli  Hum,  the  mind  remains 
attack  Under  these  circumstances  an  erro 
particularly  if  the  physician  has  not  ohserv€ 

Tonic  spasm  of  the  various  muscular  gn 
the  hyperfcsthesia,  is  persistent.  Tlie  rigidi 
cles  of  the  neck  and  back  produce  cervical  i 
cal  opisthotonus  is  most  marked  with  lesioj 
be  wantmg  in  tlie  rare  cases  when  the  lesioi 
vexity.  Tonic  spasm  of  the  extremities  us 
the  thighs,  legs,  and  arms.  Late  in  the  di 
complete  extension  of  the  lower  extremiti 
The  tonic  muscular  spasm  gives  rise  to  Ker 
tmd  the  leg  when  the  thigh  is  flexed  upon 
one  should  not  place  too  much  dependence 
if  ever,  wanting  in  cerebro-spinal  meningit 
conditions.  Muscular  rigidity  is  one  of 
and  one  of  the  last  to  disappear.  Almo 
absent  is  in  the  early  stage  of  the  hyper- 
fatal  eases,  when  there  may  he  general  rele 
toms  frequently  present  are  ankle  clonus 
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of  tho  hnnd^,  mi  pamlyii^  which  may  bo  facUU  moooplfgie,  or  huai- 
plegic.  Early  in  the  iimuc  the  louse- jerlci  ara  umudl/  iocreiiHl ;  in  the 
later  stagei  they  are  of t<?ii  loit. 

Eife  and  ear. — The  pupil»  in  the  early  itage  are  generallj  ooQtrMlei; 
towaixl  th<5  eia«e  they  art?  luually  widdy  diUtid.  Ocular  paraljraot  am 
not  so  frequent  nor  so  marked  as  in  tt)l>  v  -^  meniiyitisL  llie  eaine 
ia  true  of  the  changes  in  the  optic  din  iigh  tbiee  rary  niiieh  in 

different  epidemioa.  There  may  be  congv^tion  of  the  fundtis*  rottniliip 
or  optic  neuritis  In  some  epidemios  eiicb  dmiiget  haw  been  obaetiped  in 
fnlly  half  the  ca^oi!^  In  that  of  lMMr4«  in  my  own  hoepital  esMa,  Ibqr 
wme  rarely  seen,  and  then  were  but  alightly  marked.  Conjunctivitii  k 
most  fniquently  present  and  may  be  severe.  There  may  he  diomiditia 
and  sometimes  complete  iK^t ruction  of  the  eye,  but  mmally  thU  Is  nni* 
lateral.  In  mnA  epidemics  the  iMirs  are  moie  frequently  alfeetod  than 
the  eyes.  £arly  deafness  may  be  due  to  a  leaion  c^  the  andiloiry  DttnTe^ 
ia  generally  bihteral,  and  often  perouuifiiit  Acute  otitia  media  oonui 
as  a  complication,  and  the  menlngocnecrut  is  ocoaaiooally  found  in  the 
diJKrbarge.  This  was  true  of  three  of  my  hospital  cesqa.  Permaaait 
deafne^  is  sometimes  due  to  clianges  in  the  brain  iiselL 


mmms 


*OCf 


[Tilr-TH-f- 


Bgr 

"?!» 

«j 

llli. 

3 

K 

ML 

a^B 

i^ ' 

si^F 

raifiytfpW« 

MLUnw  and  m 


rri» 


ht\i  : 


L  ^ 

^H  Ferrr.— This  dtsiwe  ia  usually  aKeoded  by  high  feter,  but  the  enure 

^H  ia  apt  to  be  an  trreirutar  one  and  shiiwe  wide  veri^iona.    The  lenpenk 

^1  ^"^  ^  nearly  alwayp  hiih  at  the  onset ;  in  the  byper-ereie  raees  it  may 

W  leedi  1Q€*  F.  m  higher.    The  niee]  raivs  daring  the  dasaeee  is  fmn 

^_  100*  to  IM*  F.  (Fig.  131).    SofiietittiBS  U  ia  elaadily  Ugb:  ^^  ^»^»- 
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quently  a  few  days  after  a  sharp  acute  ( 
normal  and  remains  there  for  several  da; 
period  are  most  difficult  of  diagnosis.  ' 
aDother  sharp  rise,  and  afterward  contin 
sion  and  exacerbation  in  the  temperature 
of  the  prokmged  cases.  Often  it  becomes 
may  bear  no  relation  to  the  severity  of  t! 
tion  of  the  febrile  period  is  usnally  from 

Eespiration  is  disturbed  very  early  u 
irregular  and  may  be  slow  or  rapid.  T 
the  attack  it  may  be  nearly  normal.  0 
Cheyne-Stokes  variety. 

Puhe, — Through  the  greater  part  of 
In  the  early  stage  it  is  often  weak,  and  soi 
frequency  in  young  children  is  from  130  1 
is  occasionally  seen  lat^  in  the  disease 
coma. 

Blood. — A  leucocytosis  is  present  in  n 
varied  in  my  experience  between  7,000 
fifty-six  observations  was  as  follows  :  durir 
week,  17,000;  third  week,  30,000 ;  fourth  v 
The  increase  is  chiefly  in  the  poly  nuclei 
early  in  the  disease  have  in  a  few  instai 
characteristic  organism, 

DigesHve  system, — -Vomiting  is  one  o 
of  onset  but  rarely  persists  throughout 
ease  it  may  be  most  troublesome.  As  ; 
The  tongue  is  coated,  dry,  glazed,  sometij 
small  proportion  of  cases  jaundice  has  I 
the  loss  of  appetite,  great  irritability,  del 
difficulty  is  often  experienced  in  feeding 
dren  gavage  is  much  more  satisfactory  the 
disease  the  abdomen  is  natural.  In  the  li 
retracted. 

Oeneral  nutrition. — This  is  impaired  i 
progressive  waiting,  greater  than  would  b 
of  digestion.    In  the  protracted  cases  it 
young  children  often  die  of  inanition  or  i 
symptoms  of  the  disease  have  subsided. 

Other  symptoms  of  importance  are  t 
infanta  rarely  absent  early  in  the  attack, 
wasting  stage;  incontinence  of  urine  and 
very  frequent  and  often  overlooked;  occ£ 
of  the  large  joints  is  seen* 
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Coane,  Damtion,  and  TenniiiAlian.— Exctuding  lM^^K<«eQte  etmm 
in  which  death  occurs  ven*  early,  the  tisu&l  duration  of  actift  •jfmpteun 
ia  from  three  to  six  weeks.  Of  the  oaaea  which  hare  come  tmder  my 
patvoiial  observation^  mort;  than  half  hare  lasted  over  four  wada^  wbilt 
aistive  febrile  aymptoms  of  from  »ix  to  eight  week*  have  not  baeii  immii- 
mon.  A  very  conniderable  pn>|)ortion  of  thaaa  pfotracted  caaea  termiiiate 
favourably.  I  hav«  aeeti  one  child  recover  completely  after  M  dnjri  of 
fever,  and  another  aftar  lOS  day^.  In  infanta,  the  duration  b  aboitfir 
than  in  older  eJiildren,  aa  their  resiatanee  is  aoooer  eihaustod.  Tho 
progre^d  of  the  disease  ia  an  irr^ttlar  one;  moal  of  the  protoiigid  ana 
ar«  marked  by  period*  of  exacerbation  witli  ineiiaaa  ia  the  fever  and 
nervoua  symptoms,  followed  by  perioda  of  remiaaion,  with  audi  improve- 
ment  tliat  it  ia  thought  that  the  diaeaae  ia  nurely  at  an  end.  Not  until 
the  tem])erature  has  been  normal  for  ieveral  days,  the  mind  beaome  detft 
and  the  hyperttatheaia  and  rigidity  of  the  neck  aad  aatfaoiitiaa  have 
eotirt^Iy  diMippeaied,  can  we  conaider  oonvaleaoeiioe  aa  e^taUiahed.  Be- 
covery  is  alow^  and  it  may  be  many  montha  before  the  child  b  able  to 
walk  and  talk  a^n  u.nuaK  and  haa  regained  ita  loat  weight 

In  eaaee  ernling  fatally^  death  may  come  early  from  coma«  cciatqI- 
atona,  or  heart  failure.  It  may  occur  ia  the  middte  period  from  com- 
pUcationa,  most  frecjnently  pnemnoiua.  or  the  terminal  etage  of  the 
diaeeae  may  be  aeen  with  estrone  wuting,  oontiAiiotia  atnpor,  geoefil 
rdaxation,  sunken  abdomen,  shallowp  irrcsgular  respiration^  feeble  pulae, 
and  finally  death  from  cihaustion, 

CompUcatioaa  and  Se^ueliB. — Most  of  the  compticationa  have  already 
been  mentioned*  The  chief  onea  are  pneumoaia,  otitia,  eoojunciivitti  or 
choroiditis,  and  heilMorm,  Rardy»  MphriUa  and  arthrilta  are  aaio. 
Sequels  are»  unfortunately,  very  cooudoa.  There  maj  be  perfect  reeor- 
erjr  so  far  as  phyaical  functions  are  coooenied,  but  the  child  be  left  ubk 
tally  deficient.  This  may  he  seen  in  all  degreea.  In  some  cases  the 
defect  is  so  iJight  as  not  to  W  evident  for  sevend  months  or  even  yean; 
in  others  the  mental  facultiesi  are  entirely  lost.  Tliefe  may  al^i  be  vari* 
ous  typos  of  paralysifl — strabismus,  facud  pafmlysi%  noooplegia,  bemi* 
plegia  or  diplegia,  and  often  eontgactitres^  whieh  are  semetinies  tempo- 
rary, but  apt  to  be  f^emianeat  The  acute  attack  may  be  followed  by 
chnmic  meningitis  with  bydroesphalva.  Of  the  special  senses,  hearing 
b  most  fretfuently  affected,  deafness  bdng  quite  common,  usually  of 
both  ears  *nd  deaf*mutjsm  in  not  an  infiwqosnt  fesidl  in  jroi^g  childiwn. 
BlindJieaa  ia  rare  and  is  umisIIv  unilatenL  Am  a  late  result  epilecvr 
may  develops 

Frognarfa. — ^The  moitaUty  of  oefehro-epiaal  meningitti  vanes  moen 
In  diir<went  epidemica  and  in  the  aanit  apitaaie  at  diffiwmt  periods.  II 
ta  oaoally  greatest  at  the  height,  and  bweal  toward  the  end  of  the  epl* 
The  average  ia  about  70  per  onL    Of  Afty  eonaeculive  cases 


764 


DISEASES  OF  THE  Nl 


treated  in  my  hospital  wards  in  one  epid 
cent.    All  these  patients  were  infants  or  v 
c&ae^i  under  one  year,  not  one  recovered. 
tice,  chiefly  in  older  children,  the  mort 
disease  is  it  more  dilHcult  to  foretell  the 
it  affects  older  childnm.     Some  cases, 
recover,  while  otliers  which  do  not  appe 
niately  prove  fatal     One  should  never  i 
how  unpromising  the  outlook.     The  sym 
nosis  are  a  clear  mental  state,  absence 
thotonus,  a  good  pulse,  and  a  good  dig« 
giii-le. 

Diagnosis. — ^Lumbar  puncture  is  by 
of  diagnosis  we  possess.  By  it  we  can  n 
from  other  diseases  with  nervous  8}Tni 
variety  of  meningitijs,  Furtliermore,  thj 
disease.  With  suitable  precautions  I  b 
from  danger,  so  that  \t  may  be  employed 
of  meningitis.  Properly  performed,  it  ^ 
nearly  every  case.  The  proccilure  is  sim] 
tant.*  The  quantity  of  fluid  which  may 
from  a  few  drops  to  three  ounces,  the  aver 
Its  character  varies  with  the  stage  of  the 
or  two  it  is  usually  a  turbid  serum;  later 
containing  tloeculi  of  fibrin.  The  gross 
after  the  fourth  or  fifth  week  may  near 
reappear  with  an  exacerbation  of  the  syi 
Ix^  found  in  the  sediment  for  a  much  lo: 

♦  Puncture  may  bo  made  with  an  ordinary  su; 
cia!  lunibfir  needle  devised  by  Quincke  is  preferal 
cannulu  and  is  made  .somewhat  stronger  than  ai 
breaks.  The  ehild  is  plaeed  u(>on  the  right  side 
the  ab<lomen  to  separate  the  spines  and  lamiuis  ( 
The  point  chosen  for  puncture  is  in  the  mediat 
him!)ar  vertebnu.  This  is  on  a  level  with  the 
ekin  should  be  carefully  cleansed  and  th©  needle 
from  eipioralory  punctures  elsewhere,  and  no  an 
is  extremely  ucrvons  or  sensitiva  The  introdu 
is  reached  at  the  depth  of  about  one  inch.  Tl 
fluid  usually  Hows  freely  through  the  cannula, 
tance,  owitig  to  high  pressure.  A  dry  puncture  i 
lias  not  been  entered ;  but  fnoro  frequently  it  i 
flow  through  the  small  needle,  or  the  needle  haa  1 
fiat  lent  to  a  sittinis:  posture  usually  causes  &  free 
upon  the  chest  if  opisthotonus  is  extreme. 
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AimuiBm  and  in  non-inflamiiiatorj  Drain  conditioiki  it  a  pvtwatij 
wensEL  The  preeenoe  of  many  leucocjtat  always  indicate! 
but  the  variety  can  be  deteniiined  only  by  micm«icopiea1  cxamiDatioD  of 
the  H€>diinant  after  standing,  or,  liettijr,  after  centiifugiiig.  In  cerebro- 
spinal numingiti^  thert*  are  found  within  the  pits  oella  many  diploooeei; 
aome  are  also  fme  in  the  fluid.  The  number  of  organi»in«  may  be  few 
or  many,  but  their  presence  eAtablijthes  tbe  diagno«it^  which  b  piMriblt 
in  no  other  way  during  life.  Sometimea  when  not  obtained  in  tlia  cnoait 
the  diplooo<'ci  are  found  by  culture. 

The  diagnofitic  value  of  lumbar  puncture^  when  properiy  perlormedt 
ia  very  great ;  not  only  are  positive  findings  ooodtiaive,  but  a  Mifativw 
punotare  in  the  flr^t  two  weeks  almost  certainly  exdndet  moui^tii. 
Obeervations  upon  thirty-nine  of  my  hospital  oaiea  gave  the  fotkivtag 
findings :  of  twenty-one  punctures  during  the  first  week,  all  gave  positiva 
results,  i,  e*,  fluid  ccmta^r  organisms;  of  thirty 'two  made  m  tbe 

second  or  third  week,  tw<  :iit  gave  positive  rtvulta^  and  in  foor  no 

fluid  was  obtained,  though  former  punctures  had  given  postlive  npsulta. 
Fluid  which  did  not  8how  the  organisms  eitber  in  smears  or  enltnni  was 
found  only  onct!  during  the  first  five  vreriu  of  tl)e  disfuse  In  one  esse, 
very  prolongixl  but  not  especially  severe^  the  organisBis  w&m  still  presau 
as  late  SK  tbe  ninetieth  day  of  the  altadc 

The  diagnosb  of  oersbro-ffpmal  maiingitis  by  synploins  ahme  pv«^ 
•enis  peculiar  dtfllculties  at  the  bspmtiQg  of  tbe  attad^  most  of  wUeh 
disappear  when  the  disease  is  fuUy  developed.  The  most  valuable  early 
iymptomit  for  diagnosis  are.  a  sudden  otiset  with  intense  beadaehep  vom* 
iting.  high  temp«*rature.  prmtration  and  a  petechial  eruption,  early 
rigidity  of  the  neck  and  extremities^  great  mental  axeitemmt,  irritability 
or  delirium.    Later  in  the  disesae  Ihiee  syaptoma  ase  raii!ly  wanting — 

r  persistent  hypem^thesia,  muscular  rigidity  of  the  nsek  and  ealiwmiliesp 
and  fever*  Kemig's  sign  is  frequently  seen  in  other  eonditlons  and  is 
not  diagnostic.  These  spinal  symptoma  are  more  to  be  rsUed  npoo  for 
diagnosis  than  the  cerebral  symptoniSt  wUeh  aie  siibj<«ri  to  greater  varia- 
tion. The  mind  in  some  esssa  lemahui  psrfsetly  clsmr;  in  olhera  Ihsre 
is  delirium  and  excttemeni^  but  not  often  oootinnoosy  deep  ooma.  One 
sbouUl  not  lay  too  mneh  etiess  upon  the  pressnee  m  shMwm  of  any  mm^ 
symptom*  but  rath^  oonaider  the  whole  ellaical  pietnra* 

At  its  beginning,  oerebro-spinal  meningitis  may  be  confounded  with 
fever,  pneumonia,  acute  tadigsitieii  or  inlltieiiBa ;  the  flnl  is  dl^ 
by  the  eruption  and  snri  throat;  the  ssootid,  hy  rapid  rsspfaa- 
Uoo  and  physical  signs;  the  third  and  fourth,  by  teas  intense  nervoos 
symptoms^  snd  theeonne  of  the  disease.    Pram  sdl  thsse,  oershro^inal 

^SMOli^tls  b  diflsraillilBd  by  lumbar  ponetare.  It  b  oMmi  iUbnlt  t^ 
distiofttish  betiresn  cerabfo-spinal  and  tubereuloits  roeningitia.  Al  eer- 
tain  stages  the  symptoms  of  the  two  may  be  atmost  tdcBticml. 
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The  most  distinctive  features  are  the  following : 


CEREBRO-SPINAL    MENINGITIS. 

1.  Infrequent  excep.t  when  epidemic. 

2.  Affects  the  robust  quite  as  often  as 
the  delicate. 

8.  Previous  history  not  significant 

4.  Onset  abrupt  with  definite  symp- 
toms. 

6.  Temperature  usually  high  and  wide- 
ly fiuctuating ;  100"  P.  to  105''  P. 

6.  Pulse  generally  rapid  until  late; 
respiration  often  is  not  disturbed. 


7.  Petechial  rash  may  be  seen  early. 

8.  Pluid  obtained  by  lumbar  puncture 
always  cloudy  in  early  weeks ;  microscope 
shows  meningococcus. 

0.  Great  mental  irritability ;  irritative 
symptoms  often  present  throughout  the 
attack. 

10.  Rigidity  and  hyperaBsthesia  marked 
and  continuous. 

11.  Course  prolonged ;  often  lasts  three 
to  eight  weeks ;  progress  irregular. 

12.  Mortality  about  70  per  cent. 


TUBERCULOUS   HENINOITIS. 

1.  Occurs  at  all  times  and  seasons. 

2.  Much  more  frequent  in  the  delicate 
and  in  those  giving  signs  of  other  taber- 
culous  lesions  in  bones,  joints,  lungs,  etc. 

8.  Often  a  history  of  exposure  to  tu- 
berculous infection. 

4.  Gradual  with  indefinite  prodromal 
symptoms. 

6.  Generally  low,  99^  to  101^  F.,  unless 
complicated  by  tuberculosis  elsewhere. 

6.  Pulse  frequently  slow,  irregular,  and 
intermittent  through  greater  part  of  the 
illness ;  respiration  usually  disturbed ;  in 
most  cases  of  Cheyne-Stokes  variety. 

7.  None  present. 

8.  Never  a  cloudy  fiuid ;  often  no  or- 
ganisms found. 

0.  Only  present  early,  followed  by 
drowsiness  merging  into  deep  stupor. 

10.  Seen  in  early  stage  only,  never  very 
marked ;  relaxation  after  the  onset. 

11.  Seldom  more  than  three  weeks  after 
beginning  of  definite  cerebral  symptoms; 
progress  then  steadily  from  bad  to  worse. 

12.  Practically  always  fatal 


Treatment. — The  treatment  of  cerebro-spinal  meningitis  is  at  present 
very  unsatisfactory,  and  it  is  doubtful  whether  the  results  are  greatly 
modified  by  any  special  plan  of  treatment;  they  seem  to  depend  rather 
upon  the  age  of  the  patient  and  the  severity  of  the  attack,  than  upon  the 
management.  The  course  of  the  disease  is  so  irregular  that  physicians 
have  often  been  inclined  to  attribute  great  benefit  to  particular  plans  of 
treatment,  which  larger  experience  proved  to  be  valueless.  Of  the  vari- 
ous specific  measures  proposed,  the  only  one  to  be  seriously  considered  is 
lumbar  puncture.  Kcgarding  its  therapeutic  value  opinion  is  still  much 
divided.  From  my  own  experience,  I  am  inclined  strongly  to  advocate 
its  use  as  early  as  possible  in  the  attack,  especially  in  cases  characterized 
by  the  rapid  development  of  severe  nervous  83rmptoms.  The  withdrawal 
of  one  or  two  ounces  of  fluid  at  this  time  may  not  only  relieve  coma,  but 
very  greatly  improve  the  pulse  and  respiration.  I  think  it  should  be 
tried  in  every  case.  Too  often,  to  be  sure,  the  relief  is  only  temporary, 
bnt  I  am  convinced  that  some  cases  are  saved  by  early  lumbar  puncture. 
Of  its  value  later  in  the  disease,  one  must  speak  more  guardedly.     At 
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times  lumhar  pimctuTv  t*^*tm  to  be  dusliiidly  beneficial  to  the  pobe, 
n»piratiun.  mid  irtvou«  gymptoma;  at  othen  it  10  without  any  effect 
It  mirely  does  no  harm  and  deeenres  further  trial  An  ke-eap  ■hofold  be 
applied  to  the  head,  and  at  times  an  ice-bag  along  the  apine.  The  bovdi 
should  be  kept  freely  open  by  calumel  or  valine  cathartica. 

Treatmi^nt  othifrwiifti^  in  directcnl  toward  the  symptoms  of  the  diieaei* 
Druga  for  tlur  purpoite  of  affecting  the  inflammatory  proceea  I  bdiefe  to 
be  abaolaidy  uaeleaa.  Of  the  symptomA  which  call  ifor  ipedal  treatoenty 
the  roost  prominent  one  is  pain^  which  when  severe  requirei  morphine 
or  codeine  jioiuetimi^  in  quite  large  doaes.  It  is  ofl4in  necessary  to  giie 
it  hypodermicany.  For  other  nenoui  itymptoni»-HleUrinni»  aleeple» 
ne«it,  etc. — ^th©  bromidi-**  and  chlnraK  «ulfonal*  or  trtonal  may  be  giTeo, 
or  warm  sponge  or  tub  baths.  Htinmlants  are  required  in  moat  of  the 
cases  at  some  time  in  the  oonxae  of  the  disease.  They  are  indicated  by.  a 
weak,  rapid,  and  irregular  pulse.  Alcohol  and  digitalis  or  strophanthna 
ahould  be  used,  but  not  strychnine. 

One  of  tlic  most  im|M>rtant  duties  of  the  physician  is  to  look  after 
the  nutrition  of  the  patient,  The  ditficuUte^  in  feeding  are  aomialiaei 
greats  but  they  can  ofti^n  be  orereome  by  the  use  of  gafage  (page  64)f 
which  may  be  advantageoujdy  employeii  as  a  routine  practice  in  a  fery 
large  number  of  the  severe  cases.  One  should  be  on  the  watdi  for  hoi* 
aores;  and  endeavor  to  prevent  them  by  deanllnais,  fra]tiantly  changing 
the  patient's  position*  etc  The  bladd^  alao  must  not  be  forgolten,  aa 
fsteolion  of  urine  is  not  uncommon  and  may  require  the  use  of  ttie 


For  the  residual  paraly«is»  massage,  warm  baths,  and  frictioii  ahould 
be  employed,  but  elec^tricity  only  wbiin  all  symptonut  of  lai^ntral  irritation 
have  snbsided.  The  prolonged  nse  of  KKlide  of  potasstumt  espoctally  in 
combination  with  mercury,  seems  to  have  fome  influence  in 
absorption  of  the  inflammatory  products  in  cnsei  whefe  there  b  a  ] 

t  of  qrmptoms  for  two  or  three  months. 


8I1IFLS  JlCUTl  MIMIMOITUI 

This  term  may  be  used  to  indnde  all  the  varietiei  of  acute  1 
doe  to  other  causes  tlian  the  diploooeeus  intraeellnlftris  and  the  tnbevde 
bacillus.  Although  the  easoa  in  tUa  gronp  mny  diSar  widalj  In  etklofy^ 
they  are  closdy  related  dinieally,  and  mny  Iheralbre  be  adTantageonaly 
eonddefied  together. 

Etiology. — A  larger  number  of  cases  are  probably  doe  I0  the  ] 
ooocna  than  to  any  other  single  organism.    Frooi  tfaia  < 
not  only  secondary  meningitis  following 

forms  of  pneumocoocna  infection,  but  abo  primary  meningitis.    A 
of  Ihk  variefy  1 
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to  them  the  term  "  epidemic  '*  ha^ 
such  data  that  t*ome  writers*  have  dri 
meningitis  may  l>e  due  to  this  organi 
mtracellularis.  Such  a  group  of  case 
epidemic  of  cerebro^spinal  meningitis. 
present  knowledge,  to  limit  the  term  < 
caused  by  the  diplococcus  intracellula: 

When  meningitis  h  dne  to  other  ca 
nearly  always  a  secondary  diseaj*e.    It  r 
staphylococcus,  gonococeus,  inJluenza 
colon  bacillus. 

Meningitis  from  the  streptococcus  i 
umbilical  infection,  and  in  older  child] 
mastoiditis.  It  also  occurs  from  trauc 
with  erysipelas  of  the  scalp.  Under 
staphylococcus  may  be  the  bacterial  c 
seen  meningitis  in  the  newly  born  fr( 
probably  after  an  umbilical  infection, 
during  life  c^fintained  this  organism  in 
the  gonococcus,  to  the  bacillus  of  ^1 
rare  in  children. 

Lesions. — In  a  general  way  the  a 
described  in  cerebro-spinal  meningitis, ' 
changes  in  the  brain  substance  which 
long  course  of  that  disease  are  wantin| 
meningitie  the  lesions  are  limited  to  t 
cord  is  involved,  it  is  only  to  a  slight 
which  cord  involvement  is  seen  are  t 
is  the  pneu  mo  coccus. 

Acute  simple  meningitis  due  to  the 
a  more  abundant  exudation  of  fibrin  j 
variety  of  meningitis.  It  affects  the  < 
is  especially  marked  over  the  anterior 
conceals  the  convolutions.  (See  Plate 
tention  of  the  ventricles  than  in  cerebr 
other  causes  than  the  pneumococcus,  t 
do  not  differ  greatly  from  the  cerebral  1 

Ssrmptoms. — The  primary  cases  ai 
coccus  variety.  As  in  these  the  mem 
involved,  the  symptoms  may  be  almos 
cerebro-spinal  meningitis,  the  only  p 
being  by  lumbar  puncture.  The  count 
the  termination  almost  invariably  in  d 

Acute  secondary  meningitis  present 
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anq  nip  Mmptnum  aro  greatly  mc)<1ifitHi  by  Xlvm*  ni  i\\e  ongin&l  dinMt 
Meningitii^  h  of  ten  latant,  and  Uie  laitionji  may  be  fnuiid  at  aiiln|Mrf 
where  no  very  itiarketl  cittrbral  livrnphinw  have  exitdt^l  duriti^  life  Thk 
ia  particularly  true  when  the  pathological  prooiM  ia  cbMy  al  Uw  ooo- 
vexity. 

The  ttymptoms  of  acute  aecondary  meningitis  ara  enentially  the  mmm 
no  matter  what  tlie  bacterial  cauiie.  The  inrolTeroait  of  ih»  brmin  inay 
be  indicated  by  the  abnipt  occurrence  of  vomiting  or  oonTulakmi,  rapidly 
followed  by  E^tupor  and  coma*  or  there  may  ba  aimply  headarhe  aiid  a 
gradual  increa^iing  apathy  or  drowainei^  The  later  frymptDtna  reaembta 
the  later  i^tage  of  een'bni-spinal  meningitis  except  thai  the  spinal  iiytnp- 
toma — ^general  hyparsatbeaia,  rigidity,  and  oootractiopa  art  wanlmgi 
while  the  cerebri  symptmna  may  bi!  more  prominant  The  meal  aignilk 
cant  arc  the  following :  continuous  dei'p  stupor ;  dtlated  or  unequal  pupils 
which  do  not  respond  to  light ;  strahifimus,  pto!$is,  nr  some  other  looiliieil 
paralysis;  in  infanta,  a  tense,  bulging  fontanel;  a  dsm,  imgiilirt  or 
intermittent  pultte,  especially  when  ajisociated  with  high  letoperatura; 
irregular,  Mhaltow,  sighing  reapiraiion.  interrupted  by  l^ig  pstinaa;  geth 
era]  relaxation  or  iiaralyais,  and  eon»tipatian,  Oflen  praaant^  bitl  of  lasi 
diagnoatie  value,  are  opii*thotonu8,  retracted  abdodnep^  the  ti€k§  cM- 
bralf,  marked  irritability,  inereaaed  knee  jerkst^  timip  mm^  deliriom,  and 
convulsions. 

As  compared  with  the  oerebro-spinal  form,  simple  acute  mefiiiigitui 
mna  a  much  shorter  etjurse,  rardy  lasting  a  wvA,  lU  progmsa  ia  slaadily 
from  bad  to  woniL%  periods  of  remi«iion  in  the  aymploiDa  billlg^  l&Er^ 
quent.    U  almost  invariably  tenuinaUs  fatally. 

Oilgaeria, — ^The  toxic  symptoms  of  many  acnte  iliariises,  ool^y 
piMimicinia,  tv^hoid  and  scarlet  ferer,  gaatro-enterie  tntoxkaiion,  and 
iIe(>*coIitia,  may  very  closely  simolatio  acute  menii^gitia,  Almcist  etety 
aingle  symptom  of  meningitis  ma;  be  preMSil^  ereo  theni^  the  bcain  to 
not  tnvolv(!d ;  but  rarely,  if  ever,  ia  audi  a  eombinattoa  of  symptoms  seen 
as  is  prt^*nt  in  moniiigltia^  WiHicmt  ancfa  a  grouping  of  sgrnqiloaia  oimi 
should  hesitate  to  make  a  diagnoala  of  naningitia  vImh  uothv  aevte 
diaeaae  ia  present^  eapedally  if  that  one  be  any  form  of  diairbceal  JiseaaaL 
The  mistake  is  more  frequently  made  of  dii^gnoslioatii^  mentngitis  vbaro 
them  is  none  titan  of  overlooking  it  vhoi  ptresent  Oor  only  eertasn 
means  of  differential  dlagnnais  is  by  lumbar  puncture.    This  not  only 

tdfaitiaguiahas  ntimiQgitia  fii»Bi  other  diseipas  vtlh  Mrfitns  ajrmptoins,  but 
fctiffmliMii  Vtm  fom  of  maoiQgitii^  In  noit  ol  the  Yarieltas  a  turbtcl 
fluid  is  present,  whldl  ahowa  by  iaetri  the  particular  organiana  oraaiBg 
the  diiMSfi, 
Tlvttteanl. — This  la  symploouitie  pitiri;«  and  should  be  csarrifd  oot 
akof  the  same  lines  aa  hate  been  already  laid  down  onder  embfo^aiibil 
OMoiJigiiis^ 
■  r  ■ 
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(  TUBERCULOUS  JraNmomS.    /n;i.^JL  /.^^ 

Sj^njms :  Acute  hydrocephalua ;  byilar  meningitis;  w^ter  en  the brkin.        .,  <^ 

Tuberculous  memiigitis  is  a  tuDerculous  inflammation  of  the  pia 
Cinater  of  the  brain^  sometimes  involving  also  that  of  the  cord.     It  ia  i><s^ 
>  doubtful  if  it  ever  occurs  as  the  only  tuberculous  lesion  of  the  body.    It 
V  is  quite  frequently  seen,  and  is  more  uniformly  fatal  than  any  other 
disease  of  early  life.    In  infancy  it  is  usually  associated  with  general  or    ~ 
^  pulmonary  tuberculosis ;  in  older  children  with  tuberculosis  of  the  bones,"^ 
^      joints,  or  lymph  nodes.     Of  my  own  cases,  twenty-five  per  cent  of  all*-.' 
deaths  from  tuberculosis  in  children  were  due  to  meningitis.  «cr 

Lesionft. — The  lesion  consists  in  the  production  of  miliary  tubercles,  w 
with  which  are  frequently  found  tuberculous  nodules  of  variable  size,  and  ? 
in  almost  every  case  there  are  also  the  products  of  ordinary  inflammation 
of  the  pia  mater — fibrin  and  pus — ^together  with  an  accumulation  of   ^ 
fluid  in  the  lateral  ventricles  of  the  brain.    Frequently  there  are  tubercles 
in  the  pia  mater  of  the  upper  portion  of  the  cord.    The  miliary  tuber-   ^ 
cles  appear  as  small  gray  or  white  granules,  situated  along  the  vessels  «S 
of  the  pia  mater.    When  few  in  number  they  are  usually  only  at  the  base,    ; 
especially  along  the  Sylvian  fissures  and  in  the  interpeduncular  space. 
When  numerous  they  are  most  abundant  at  the  base,  but  are  also  seen 
scattered  over  the  convexity  in  small  groups.    In  about  half  of  my  autop- 
sies they  were  limited  to  the  base,  and  in  no  case  were  they   seen 
exclusively  at  the  convexity.    Tubercles  are  often  found  in  the  choroid 
coat  of  the  eye.    The  amount  of  fibrin  and  pus  present  is  rarely  great, 
and  never  equal  to  that  seen  in  simple  acute  meningitis.    It  is  often  a 
matter  of  surprise  at  autopsy  to  find  the  lesions  so  few,  after  very  marked 
symptoms.    The  inflammatory  products  are  most  abundant  at  the  base. 
In  addition  to  the  patches  of  greenish-yellow  fibrin,  there  are  adhesions 
between  the  lobes  of  the  brain  and  thickening  of  the  pia.    In  cases  which 
have  lasted  for  several  weeks,  the  pia  mater  in  places  is  often  very  much 
thickened,  owing  to  cell  infiltration  and  the  production  of  new  connective 
tissue,  and  it  is  studded  with  miliary  tubercles,  sometimes  with  small 
yellow  tuberculous  nodules;  frequently  there  is  arteritis,  which  is  some- 
times obliterating. 

In  the  most  acute  cases  the  brain  substance  immediately  beneath  the 
pia  is  intensely  congested,  slightly  softened,  and  shows  under  the  micro- 
scope a  superficial  encephalitis.  The  lateral  ventricles  are  usually  dis- 
tended with  clear  serum,  sometimes  with  serum  containing  flocculi  of 
fibrin  or  pus ;  the  amount  present  varies  from  one  to  four  ounces  in  each 
ventricle,  being  always  greater  in  the  subacute  cases.  The  walls  of  the 
ventricles  may  be  softened.  The  distention  of  the  ventricles  leads  to 
flattening  of  the  convolutions  from  pressure  against  the  skull,  to  bulging 
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of  the  fontanot,  and  iometimni  to  sqMnitifin  of  the  raliirtt^  if  Ifai^  in 
not  eiimpletely  ooiified. 

Tuljc*r<*uJou8  ncHliilt*ii  vorymg  in  itize  fniiii  a  Hinall  jiea  to  a  walnat  mn* 
fm}Uontly  !»eeii  lu^mualcd  with  meoiDgitin  m  older  cbildren,  but  ool  «o 
oftttn  in  infanta.  ThfS4ep  nodules  may  be  connc3ctcd  with  th«  niaiiiafiiy 
or  i\w'  may  be  situaUd  within  th«  brain  tfubatanoe^  lumally  in  the  eenK 
belluiQ.  The  larger  onm  are  claaacd  as  brain  titmottra,  Inflaimnatoiy 
produetn  are  rarely  found  in  the  spinal  oanal* 

AI  '  not  infrtH|uent  to  m*e  nn-ii  '  oql  fjmplami  of 

tuU*n  ui'n%  I  havr  never  faili'd  of        ^  ^        tiod  other  Inbttv 

ciiIou«  losion^  in  thv  body.  In  my  own  expencnoe  thi*  foUowing  an^  thoaa 
mo<tt  often  met  with,  given  in  the  order  oi  trmfaesocy : 

(1)  In  infanta,  aaaociated  with  general  or  poimonary  tnlnnvaloaia; 
(2)  in  children  from  three  to  twelve  yearn  of  age,  with  tubertmioiiia  of 
the  ?ertebm\  hip,  laiee,  or  ankle;  (S)  at  any  nr  ''>  tuberruloaia  in- 
volving only  the  tnieheal.  bronchial,  or  meMOtori^  iiode«;  (4)  randl 
leen  frequently  with  the  pulmonary  tubi^rtmlo^ts  of  older  childreit  Tberi 
eeenu  now  to  be  good  reasons  for  believing  tliat  meoi^gilia  may  follow 
tuberculous  adenoids. 

Etiology. — Tulx^rculouji  meninintid  is  prodnoed  only  by  the  tnmppor- 
tat  ion  of  the  tjibereleJiiitilli  to  the  brain.  They  may  fiad  their  way  bv 
the  bloo<i-vt5ii«*»li*  or  lymphiitif^. 

The  following  table  »tu>wH  tlie  age  at  which  the  diaaaoe  ia  moal  tre^ 
qnently  obserred : 


Om  to  two  yearf 

Two  to  Of*  jouv.. . . 
Firt  to  niatt  fmU9., . 

Nia*  to  iist«<>o  rv4T» 

Total* 


07 
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In  thia  sfcneA  malai  were  a  little  more  fn9K|iiently  affected  than  femalea* 
In  two  or  three  instanaai  traumatisim  waj»  ap|iarently  ^n  esuating  i%nm, 
TnUr  ;«  i«  occaajonally  m^rn  in  yooof  diUdroii  who  koto 

teen  i_       _ i^'«^wboee  family  hii^ory  U  free  from  tulbereiilQaia^ 

and  where  no  cxposmw  oas  bo  tnoed.  It  ti  probable  that  in  all  itich 
eaoei  theve  haa  been  latent  tnbercnloab  aomewhere  in  the  body,  and  that 
tile  expoenre  wia  long  anteoedcnl  to  the  tymploma.  In  tbe  majority, 
howwver^  thtu  ia  not  the  eoao.  Tbetw  b  nanally  a  history  of  expotfore  to 
Infeotion;  or  there  hate  koei  piWfiQna  eridonoei  of  tnhorenkeia  in  the 
faagi,  bonea,  or  lymiih  nodieiu 

Symptomi.— In  forty*thrN>  of  ttxty- three  eaaoi  the  onaot  waa  grodoal ; 
but  in  a  mofiidrrable  number  of  thoae  rliiiwl  aa  sodden^  cnrefnl  infitiry 
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elicited  a  history  of  previous  indisposition.  The  most  frequent  early 
symptoms  are :  disinclination  to  play,  or  drowsiness,  sometimes  constant 
fretfulncss  or  irritability.  Often  there  is  a  distinct  change  in  disposi- 
tion. In  a  case  recently  under  observation  this  was  most  striking;  a 
little  girl  previously  devoted  to  her  mother,  could  not  endure  her  pres- 
ence in  the  room.  There  is  loss  of  appetite,  and  usually  constipation. 
Sleep  is  restless  and  disturbed ;  there  may  be  grinding  of  the  teeth.  Older 
children  often  complain  of  headache.  At  all  ages  a  suggestive  symptom 
is  frequent  attacks  of  vomiting  without  apparent  cause.  In  addition  to 
these  there  may  be  a  slight  but  continuous  elevation  of  temperature.  In- 
definite symptoms  may  last  for  four  or  five  days,  or  they  may  be  spread 
over  two  or  three  weeks  without  perhaps  being  suflficiently  severe  to  attract 
much  notice.  Finally,  unmistakable  evidence  of  brain  disease  develops, 
and  then  it  is  recollected  that  symptoms  like  the  above  had  existed  for 
some  time.  These  early  disturbances  are  often  ascribed  to  dentition,  to 
worms,  or  to  indigestion ;  and  sometimes  they  are  regarded  simply  as  the 
result  of  the  constipation. 

In  the  midst  of  such  indefinite  symptoms  there  may  come  an  attack 
of  convulsions,  and,  in  the  course  of  a  few  hours,  deep  stupor.  The  early 
symptoms  of  the  active  stage  are  indicative  of  cerebral  irritation.  There 
is  headache,  often  located  in  the  frontal  region,  and  occasionally  photo- 
phobia ;  sometimes  there  is  sudden  screaming  out  at  night  without  waking. 
The  skin  is  usually  somewhat  hypersesthetic ;  the  reflexes  are  apt  to  be 
exaggerated ;  the  muscles  of  the  neck  may  be  rigid  and  the  head  is  drawn 
back,  or  there  may  be  rigiditv  of  6ne  oiiiiiQre>pf  the  extremities.  The 
pupils  are  normal  or  contracts  ,^nicrc  mAy  oe^Tiystagmus.  The  child  is 
fretful,  wishes  to  be  left  alone,  and  cries  if  disturbed ;  but  otherwise  is  apt 
to  be  unnaturally  drowsy.  Such  symptoms  may  continue  for  a  day  or 
two,  or  even  for  a  week.  If  prolonged,  they  are  likely  to  alternate  with 
periods  of  more  marked  apathy  and  dulness.  During  this  stage  there  is 
occasional  vomiting,  and  the  bowels  are  obstinately  constipated.  The 
pulse  is  usually  somewhat  accelerated,  but  may  be  slow  and  occasionally 
is  irregular.  The  respiration  is  of  normal  frequency,  but  a  careful  ob- 
servation during  sleep  or  perfect  quiet  will  often  show  a  slight  irregu- 
larity which  is  very  significant.  This  becomes  more  marked  as  the  disease 
progresses.  The  temperature  is  invariably  elevated,  but  never  very  much 
so,  generally  being  from  99°  F.  to  101°  F.  When  a  high  temperature  is 
seen,  it  is  usually  due  to  tuberculosis  elsewhere  than  in  the  brain. 

During  the  intermediate  or  second  stage,  the  irritative  symptoms  sub- 
side, and  stupor  becomes  deeper  and  more  continuous.  If  undisturbed, 
the  child  may  sleep  a  great  part  of  the  time,  but  can  be  roused,  and  then 
appears  quite  rational.  Later  the  stupor  becomes  so  profound  that  the 
child  can  not  be  roused  at  all;  or,  again,  this  condition  may  alternate 
with  periods  of  complete  lucidity.    Active  delirium  is  rare.    The  pupils 
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rospond  slowly  to  light  or  not  al  all ;  ihi*T  mav  tte  iinoquA] ;  oreajikmaUjr 
thero  w  seen  KtxaliifilUUi*,  pto#iift,  i^r  fiaralyHifl  of  the  face,  M<in?  nften  lliiff© 
is  hemiplc^iji,  or  jmralv^w  of  o»<^  arm  or  leg.  Sut  li  parnlvfi^i  are  ofiro 
tnnsient,  dit«a[»pi'aring  after  a  dav  or  two.  Auiotiiatic  movctiietit^  of  the 
eitremitiei),  partieularly  of  the  ariuj*,  are  fmitietit  MuMMiUr  tiritchtjifE^ 
may  be  natic^cnl,     Oiiit^thotonuiH  U  rtmrked  acid  well-nigh  oonstnv 

infants  the  fontanel  in  jkUM*  and  bul^iiig;  the  abdomen  U  retnurted, , i  ^ 

the  typical  "  boat4iellr."  On  drawing  the  ftnger-nail  alon«  the  akin  of 
the  niMloinrn,  tli«'n*  iipjH*jir«.  after  a  few  isccomK  a  di-  --iik  oM 

or  (Ho  imhi>  wid«%  which  n^main^  for  three  or  four  n  i      nU  lba 

tdche  cinhrah,  and  while  not  pathognomonic^  it  i^  almoitt  alwajFi  pfOHSiL 
Other  vaiK>-motor  dit%turhance$  may  be  aeen.  The  reflaxos  are  fariabln; 
in  the  early  part  of  the  di{«eai«e 

they  are  UMuallv  iner^niwHl,  later  a/^/1  aaA  ajJI 

they  an^  diniiniih.Hl  or  alHili.hiHl     ^^'^^^^  ^^"''^^^T^ 
The  pnUe  now  lut-onit^  »ilow  and      *''*'  Iti— Tiioiiif^qfj^iijil^^^^ 
im>gnlar»     often      intermittent. 

The  respiration  an^umes  Uie  eharacteri-*''  *^!'*\  whieh  conatata  io  the 
movemejitii  tjeeoming  deeper  and  deeper  re  in  a  laog  Afjtk^  Uun  a 

(HHuplete  arrt^t  of  n*j<piriiti"n  for  «*veral  m^^md««,  after  which  the  moftK 
mentit  U'gin  again,  at  fir^t  ^^hallaw,  but  grailually  increaat&K  in  depth 
until  the  f^igh  is  repeate<l.  The  accompanying  tjiu!iiif  Ulnrtfatea  the 
^rpe  (Fig.  132).  An  examination  with  the  ophthalmoampe  naiially 
ab^wa  the  pn»t***nn*  of  rhoktil  disen  and  p«Hc?iiMy  eJionml  tulierrlm. 
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The  duration  of  thit  »tage  U  fmm  thms  to  ten  daya.  The  puiinw 
ia  iiregiilar,  and  aubjeet  to  gr^it  rariatiitim^  eipeeially  ai  M-imnT*  tbe 
meotAl  aymptoma.    SomHimca  a  child  will  be  frrn  in  quite  «]  '<ir. 

and  on  the  following  day  will  be  ailUjig  tip  in  bod  pl^ritifr  >«       i      tiv< 

In  the  tliird  stage  there  ia  complete  eoituu    Tlie  ih  i  !    .m  n  :  U* 
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roused  at  all.  The  pupils  are  widely  dilated,  and  do  not  respond  to  light. 
There  is  general  muscular  relaxation.  There  may  be  retention  of  the 
urine.  Deglutition  is  difficult,  sometimes  almost  impossible.  The  boat- 
belly  and  opisthotonus  are  still  marked.  The  respiration  is  more  rapid, 
but  still  irregular.  There  are  sordes  on  the  lips  and  teeth,  emaciation, 
and  anaemia.  Toward  the  end  the  temperature  rises  rapidly  to  104**  F., 
sometimes  to  106°  or  107°  F.  (Fig.  133).  The  pulse  becomes  very  rapid 
and  feeble,  often  160  to  180  a  minute.  Death  usually  takes  place  from 
exhaustion  in  deep  coma;  or  convulsions  develop  and  continue  from 
twelve  to  twenty-four  hours  until  death.  The  duration  of  the  stage  of 
coma  is  from  two  days  to  a  week.  Often  the  patient  will  live  for  four 
or  five  days  in  a  condition  of  prostration  so  extreme  that  death  is  hourly 
expected.  A  rapidly  rising  temperature  or  the  occurrence  of  convulsions 
indicates  approaching  death.  Of  fifty-seven  cases,  fifty  died  in  coma, 
seven  in  convulsions. 

The  entire  duration  of  the  disease  from  the  beginning  of  definite 
symptoms,  in  sixty-five  of  my  own  cases,  was  as  follows  : 

One  week,  or  less 17 

One  to  two  weeks 15 

Two  to  three  weeks 17 

Three  to  four  weeks 14 

Five  weeks. 2 
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Variations  in  the  course  of  the  disease, — There  are  few  diseases  which 
present  a  greater  variety  of  symptoms  than  tuberculous  meningitis.  Typ- 
ical cases  like  those  above  described  are  seen  most  frefjuently  in  children 
over  two  years  old,  in  whom  the  cerebral  symptoms  predominate  over 
those  of  general  tuberculosis.  In  infancy,  especially  when  the  disease 
follows  acute  tuberculous  pneumonia,  the  duration  of  the  cerebral  symp- 
toms may  be  only  three  or  four  days.  The  stages  then  are  not  marked. 
TKc  onset  is  usually  with  convulsions,  and  in  less  than  twenty-four  hours 
there  may  be  marked  stupor,  and  all  the  symptoms  belonging  to  the  third 
stage  of  the  disease. 

.  In  older  children  the  symptoms  are  from  pressure  due  to  the  great 
accumulation  of  fluid  in  the  lateral  ventricles.  There  is  persistent  drow- 
siness, but  rarely  deep  coma,  sometimes  rigidity  of  all  the  extremities, 
and  sometimes  paralysis.  Opisthotonus  is  nearly  always  marked  in,  these 
cases.  ^/,-:/vv>6l^^ 

Diagnosis. — There  are  no  diagnostic  symptoms  in  the  first  stage.  If 
the  patient  has  previously  suffered  from  local  or  general  tuberculosis,  an^ 
symptoms  develop  which  are  enumerated  as  prodromal,  meningitis  may 
be  suspected.  If  the  child  has  previously  given  no  evidence  of  tubercu- 
losis, an  early  diagnosis  is  impossible.  The  indefinite  symptoms  that 
belong  to  this  stage  of  the  disease  are  frequent  in  young  children  suffer- 
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iu^  from  chrnoic  uidigi^li^>ii  a^^x-iated  irith  coOBttfwtion.  "Stieb  ii  Un* 
^Ufiiml  explanation  of  the  indisposition  rather  than  incipient  moiitigttia. 
:>me  ca^^ea  of  cyclic  vomiting;  may  present  many  of  tba  aymptomi  of 
"nifningitiii. 

1'he  most  [    ^1  itiercidotti  sMBiiiigiili  nttoittslid 

in  the  order  of  thdr  oocumfnce  in  fifty  weight  eaaoi  warn  m  foUevs: 
obstinate  constipation,  poniateni  diawiinflM^  iifiigiikr  raapimtioii»  fomit* 
ing  without  af>[mreDt  canm,  JrniP'Vr  pnli^  ocnxTnbioiia,  e|ii0tliotorai» 
and  fever  which  waa  onually  alight.    Equally  it  for  diagnoiii, 

ami  cvifH'ctally  si^uflcant  when  a^uiociated  with  the  aoore,  are  atrahiamos^ 
facial  paralysis,  ntid  lo^  of  the  pupillary  reflmo^  ^ 

The  iluid  drawn  by  lumbar  puncture  ia  uaoaUy  perfectly  dear.^  In 
aome  caaes,  after  standings  a  Tery  few  lencocytea  may  be  fotuid  in  lilt 
4q)oait.  Tul»erclo  bacilli  can  U^  domomftratcM]  in  but  a  amall  proportioB 
of  the caaea,  even  after  ntntrifuging.  A  few  bacilli  are,  h<»w«rfer,  pitaaaQi, 
aa  may  be  ahowti  by  inoculation  of  a  guinea-pig.  Thit  aUbida  a  poailii% 
tboogb  late,  mean^  of  diagnoiiis.  The  aymptonia  which  ilialingitiah  tubar- 
coJoua  from  cerebro-spinal  ineningitia  hare  already  been  eraaidefed  ta 
the  diacuaaion  of  the  latter  dit^eajie. 

The  oarabral  symptoms  of  ileoeolitia  and  other  dkrrlMMl  dJieaiii 
aomatijiiea  c1oi«c4y  rcaMnblc  those  of  tuberculoua  maaiiigitti ;  but  when* 
ever  in  a  young  child  there  ia  aome  other  diaeaae  pteaent  which  may 
fuminh  an  explanation  for  the  cerebral  syniptotna^  the  dta^ioaia  of  meih 
ingitin  should  lie  made  with  ^nmt  caution.  The  defeUipnient  of  menitt- 
j^tl*  in  the  counte  of  an  onlinarv  attack  of  pneumoaia  may  aunnlala  wmtf 
Jy  pulmonary  tulierculoiiia  with  tuberculoua  meningiita.  A  diagDcaita 
ay  be  impcm^ilile  ilm  '  '  In  doubtful  caais  the  fsobihibliea  tie 
greatly  in  favour  of  tu  -li,  ainee  it  ia  ao  iniich  more  eoounm. 

Prognoiis. — Although  there  have  been  recorded  a  few  isolated  in- 
etanceii  of  riH^>ver>*  after  the  tubercle  bainllt  have  bean  foQOd  in  the  fluid 
ebtmined  by  lumlMir  puncture.  »uch  an  outeeme  b  ao  eteeedingly  rare 
M  not  to  be  expected.  I  hare  never  i^ien  it,  Cerebro-api&al  meningilia 
may  at  times  very  cloeely  atmulate  the  Inberadoaa  farialy,  and  tt  ia 
probable  that  motit  of  the  caaea  of  alkfed  recovery  were  not  tubereulooa. 

Treatment*— From  what  haa  been  aaid  regarding  prognoda,  it  followa 
that  if  tbe  dtagnoata  i»  correct  the  caae  la  practiealty  bopdeaa,  no  matter 
what  treatment  b  employi?d;  but  a«  a  positive  diagnoala  ia  not  aiwaya 
poaaOile,  all  oaea  abnuld  be  treated  like  thoae  of  aimple  lente  mentngitia. 

CIIBOKIC  BAmtiAE  MEXtXaiTlS  IN   LXPAKTa 

It  waa  flr^t  pointed  out  in  1  ^     I  (I/mdon)  that  th  -  i!i-.-a-*^ 

ta  uaoaUy  due  to  tlti*  diphmoeeir  im;  in  other  word-*,  tbjir  it  i* 

a  ebronic  form  of  cerefanvupinal  mtningitia.  Chronic  beailar  meoij^tia 
ta  moat  frefueotij  aeen  after  epdmnica  of  eenhto-^uMl  naaninfilia^  bnt 
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it  IE  occaBionally  met  with  at  other 
It  occurs  after  an  acate  attack, 
becomes  chronic.  A5  acute  cerebro-spu 
variably  fatal  if  the  attack  is  severe,  ii 
ii  teen  only  after  the  mild  attacks  II 
the  early  symptoms  often  are  not  reeog 
meningitis.  The  patient  frequently  do 
until  all  acute  symptoms  bare  passed  ai 
being  the  chief  feature  of  the  caae. 

There  is  also  seen  in  children,  thoug 
meningitis  of  syphilitic  origin.  At  least 
my  observation  in  the  Babies'  Hospital. 
treatment,  and  the  other  diagnosis  waa| 

Leiioni, — This  process  is  usually 
The  pia  mater  is  thickened  about  the  inl 
medulla,  pons,  and  cerebellum.    These  di 
each  other,  or  to  the  inner  surface  of  the 
be  compressed.    The  openings  in  the  foui 
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III  for  flvu  months;  fullowci<i  ttn^bru-Bpiiml  me; 
njfliiiUilnvJ  fur  the  laiit  »ix  weeks ;  detith  at  ten  luonthe 

atod,  and  there  results  a  distention  of  tl 
serum,  sometimet^  in  sufficient  amount  to 
Rarely,  pus  niiiy  be  found  in  the  vent  rich 
Symptoms. — The  onset  is  usually  ga 
there  can  he  obtained  a  fairly  distinct  hi^ 
The  ino.st  prom  incut  s}Tiiptoms  are  cervical 
cephalu8,  and  usually  general  muscular  ) 
often  extreme  (Fig.  134)  and  is  gix^ater  th 
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If  pliKHsl  Upon  \U  hack  the  bocly  of  ilie  child  oftcD  ienthm  tb»  tehle  OQij 
at  \\\Q  o<x>iput  and  the  sacrum  (Fig.  135).  The  bold  to  tistially  9mne- 
wliat  enlarged,  but  never  to  the  depm  mm  in  primiry  lijrdfnoophalti 
the  fontanel  hulgoj*,  jind  the  KUturoa  are  acpamted.  Thc«<»  stntptom^ 
are  duo  to  an  accumulatioo  of  tluid  in  the  lateral  ventridei;  they  ^n 
never  m  marked  a^  in  primary  hydrocephalua.  llie  ri|tidtlj  of  the  WL* 
troimtio«  h  very  great  and  in  moat  caaaa  eonftaiit;  Uia  U^  and  feat 
am  uaualljr  extended^  while  the  foreaima  aire  lloacied  and  the  handa 
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All  the  reflexea  are  greatly  eoaggerated.  There  b  rardr  ernna* 
kfOt  mental  dulnenti  altmnating  irith  periods  of  irroat  irritahiiity  in  which 
gmcnU  iH>uvuUionii  may  occur.  Vision  may  l*e  impaireil  or  wanting  en- 
ttniy.  llic  fact  that  in  m<j«t  can^  opilc  mmrittJi  i$  ahtent  tn  of  mtsie 
tilwa  in  ditrcrt*ntiating  thia  diaaaan  from  tmnoitr.  Nyatagnna  if  ofica 
inweDt  aoil  attacks  of  Tomitin;  oocmr  wilbonl  effakol  canaa.  Tberw  ia 
DO  fcrer  except  for  a  few  days  at  a  time  during  arato  eiacerhatioiia  Tba 
ttfoal  duration  of  tlie  diMsane  is  from  tvo  to  Btb  monthi;  death  may  neear 
from  conruUionit,  trom  aome  Intemirrput  dt«eape,  iiieh  aa  piieianiaQiat 
hot  moit  frequently  from  manamna.  The  pnignofla  la  fwry  bad  atoapl 
when  the  cauie  t*  i^yrphiVu,  whifi  racofgfy  may  take  plaee. 

XHafnofii. — The  diM!aM  i#  to  bo  dii4ingiiiahed  from  tuhemiloiia  mmk' 
llilgftii,  and  from  tba  o|iiillM»loniia  of  f«^8^  ^^oaaioMlljr 

mm  tk  {nfaatR  anAnrbig  f^nm  raanamiii.    It  differ-  itbcraibnt? 

naungitis  in  ita  more  prulrai'teil  cmtrai;  in  the  abMSim  of  fnrvr*  paral 
aia^  and  alao  to  the  grcater  pfamtneooe  of  tbe  npialhototioi  aad  Iqrdro- 


'  or  wBf^ati  MunMubonL        i 

-Thit  ii  m| 

fi  f&f  nuiB  ttfter  tilt  mgt  of  fve  | 

with  tlM  hnl^mmlioMd  grooji,  wHUxgeA 
M  it  ii  reaUjr  nn»afid  in  only  n  Terjr  fei 
qrmpiofof  preaenL  This  ttatecoeDt  is  J 
opoo  oT«r  two  hundred  antopwi  ^V^ 
Ths  sctml  CAOie  of  the  thrombosis  is  « 
md  the  feeble  ctreulAtioii,  ss  the  vsib  oi 

The  most  frequent  sest  of  cachectic  1 
tudiDul  vinoi.    At  sntopsj  one  must  he  < 
psrtljr-decolorijEed,  non-adherent  thrombi 
of  ante-mortem  formatior.     The  latter  m 
ing  may  be  very  bard  and  e?en  show  a  la 
All  the  ifous  completely,  and  are  adherei 
the  fffnuiMNi  to  the  veins  emptying  into  it, 
upon  the  surface  of  the  brain.     The  brail 
or  it  may  be  covered  with  a  diffofle  hsemc 
brain  and  the  membraneg  are  simply  OBdei 

The  Hf/rfipiomg  of  cachectic  thromboc 
in  m  larfffi  number  of  eases  the  disease  i 
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mttst  be  sjniptomatic,  and  directed  toward  the  general  rather  than  the 
local  condition. 

Inflammatory  Thromboiii — Septk  Thromhodi— ftinii»-PUefaitia— Thii 
oondilion  is  must  frequent  in  childrifu  tii  cunnection  with  acute  meningltia* 
It  may  exist  either  with  the  aimple  or  the  tnbercttloui  variety*  It  alio  fol- 
lows otitia — eepecially  old  and  neglected  mam — Qfually  with  necrocii  of  tba 
peiroas  bone,  bot  aametioieA  without  it  It  is  much  loai  frequently  mmO' 
Giated  with  diaeaae  of  the  ear  in  children  than  in  adultA,  It  may  ariaa 
from  traumatism^  necrods  of  the  cranial  boues^  or  from  septio  proeeas 
inroUing  any  of  the  cavities  or  any  of  the  stnicturea  adjaoent  to  the  brain, 
such  aa  the  scalp,  orbit,  nasal  fossa,  mouth,  or  phaijni.  Inlectioo  ffDOi 
the  mouth  or  pharynx  is  most  frequent  in  children  in  connection  with 
scarlet  fever  or  diphtheria  ;  while  usually  secondary  to  otitis  it  may  ooear 
without  it,  the  infection  being  carried  by  the  blood-Tessels.  Infeotioii 
from  the  nose  may  have  its  origin  in  nloeration  frotn  Sjypbilis  or  tuberoii* 
loais*     In  the  orbit,  the  source  may  be  malignant  diwasi 

The  scat  of  the  thrombosis  will  depend  upon  the  original  diasMi.  U 
Ibia  afllects  the  cranial  bones  or  the  scalp,  it  will  be  Uie  longitudinal  stiraa; 
if  Iha  ear,  the  lateral  sinns ;  if  the  bsae  of  the  sknll,  the  orbit,  the  moalli« 
the  jaw,  or  the  noee  is  affected,  it  will  be  the  cavernons  linua.  When 
thrombosia  ooours  with  meningiija  tbi  laebiM  are  mwk  the  saiM  as  im 
the  cachectic  form,  with  the  eioeptioti  tlial  thero  are  aomeliBMa  alifhl 
ebaogei  in  the  walls  of  the  sinuaei.  If  the  patient  hia  suffered  from  a 
looal  septic  process,  there  may  be  pnriform  aottening  of  ik^  clol,  and  fw- 
aral  pyismia,  with  the  development  of  secondary  atecisww  fai  the  lmiii» 
in  the  lungs,  and  in  other  organs.  With  sneh  eaan  there  may  be  asso- 
ciated a  geneial  or  localised  meningitis. 

Sfmphm8.^The  symptoms  of  sitpttc  thromboais  are  motodaeUed  tliaii 
Ihoee  of  the  cachectic  form.  When  occurring  in  the  coarse  of  mooliigilisb 
>  il  oioaUj  adds  no  new  symptoms  to  thoso  of  the  original  dissMO.  In  Ika 
(ffmnio  form  Ibe  symptoms  are  more  charactarietic,  partioakrly  wheii 
f  associated  with  otitis.  There  are  recurring  chilb  with  verr  higli  and 
I  widely-fluctoating  tetn{ieratiiro.  There  is  headache,  and  oflai  looaUaed 
I  tenderness  of  the  scalp ;  the  other  symploms  which  are  pre«ini  are  BmaDy 
Kthi  same  aa  those  of  meningitis.  If  metastasis  oooma,  there  may  be  eti- 
I  of  abseesses  of  the  brain  or  in  olbar  organs^  and  eomttliMS  Ihers 
I  ligiie  of  suppuration  in  the  jugular  vein. 

The  local  symptoms  of  the  thrombosis  differ  somewhat  aooordiag  to 
I  the  einas  afleoled :  if  its  seat  is  the  snpetrior  longittidinal  sinns,  there  may 
I  be  cyaoosaa  of  the  face,  dilatation  of  the  tempofml  and  fhmtal  veins,  and 
epistaxls ;  if  the  lateral  sinus  is  involved,  the  proness  nay  §x* 
to  tbe  jugnUr  rein,  which  may  be  felt  in  the  neck  as  a  bard  oofd, 
and  there  may  be  dilatation  of  the  vejns  of  the  mastoid  region,  and  ev«n 
when  the  Gavemoas  liiiis  is  afielid«  llisro  mag  bo  pro* 
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trusion  of  the  eyeball  of  the  affected  side,  oedema  of  the  lid,  and  with  the 
ophthalmoscope  the  retinal  veins  appear  enlarged  and  tortuous,  sometimee 
being  the  seat  of  thrombosis.  The  process  may  affect  either  one  or  both 
sides.  The  course  of  septic  thrombosis  is  rather  irregular,  varying  from  a 
few  days  to  three  weeks.  In  fatal  cases  death  takes  place  from  menin- 
gitis, cerebral  abscess,  or  pyasmia.  The  prognosis  is  very  grave,  unless  the 
disease  is  so  situated  that  it  is  accessible  to  surgical  operation. 

Treatment. — The  only  successful  treatment  is  surgical.  Operation 
is  easiest  in  thrombosis  of  the  lateral  sinus,  being  much  more  difficult 
if  involving  the  superior  longitudinal  sinus.  So  many  cases  are  now  on 
record  of  successful  operation  upon  septic  thrombosis  of  the  lateral  sinus, 
that  it  should  always  be  urged  when  the  diagnosis  is  clear.  Recurring 
chills  and  high,  fluctuating  temperature,  associated  with  disease  of  the  ear, 
either  with  or  without  symptoms  of  meningitis,  are  sufSciently  character- 
istic to  justify  operative  interference. 

CEREBRAL  ABSCESa 

Cerebral  abscess  is  quite  rare  in  children,  decidedly  more  so  than  is 
cerebral  tumour.  In  Gowers'  collection  of  223  cases,  only  24  were  under 
ten  years  of  age.  In  infants,  abscess  is  one  of  the  least  frequent  diseases 
of  the  brain,  and  up  to  five  years  it  is  exceedingly  rare. 

Etiology. — By  far  the  most  frequent  cause  in  children  is  otitis.  This 
is  the  origin  of  the  great  majority  of  the  cases.  Abscess  rarely  compli- 
cates acute  otitis,  but  is  seen  with  the  chronic  form.  Exactly  how  otitis 
causes  cerebral  abscess  it  is  not  always  easy  to  determine.  Toynbee  was 
the  first  to  call  attention  to  the  fact  that  cerebellar  abscess  was  most 
frequent  with  disease  of  the  mastoid  cells,  and  cerebral  abscess  with  otitis 
media.  Usually  there  is  caries  of  the  petrous  bone,  but  there  may  be 
none.  The  infection  may  extend  through  the  small  veins  traversing  this 
bone,  or  along  the  lateral  sinuses  to  the  cerebellum.  Abscess  is  often 
attributed  to  the  retention  of  pus  in  the  ear,  but  it  may  occur  when  the 
discharge  is  free. 

Traumatism  is  the  second  important  etiological  factor.  Abscess  may 
be  associated  with  fracture  of  the  skull,  or  follow  simple  concussion.  The 
abscess  is  generally  in  the  neighbourhood  of  the  injury,  but  occasionally 
is  produced  by  cojitre  coup.  In  one  instance,  reported  by  Wagner,  thrush 
was  believed  to  be  the  cause  of  cerebral  abscess,  the  same  fungus  that 
existed  in  the  mouth  being  found  in  the  brain,  which  in  this  case  was 
studded  with  small  abscesses.  Abscess  may  be  the  result  of  infections 
emboli,  associated  with  general  pyaemia,  though  this  is  rare  in  early  life; 
and  finally  it  may  occur  without  any  assignable  cause. 

Leuons. — The  most  frequent  seat  of  the  abscess  is,  first;  the  temporo- 
sphenoidal  lobe;  secondly,  the  cerebellum;  thirdly,  the  frontal  lobes. 
Other  locations  are  very  rare.    Abscesses  are  usually  single.    In  size  they 
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from  Ibftl  df  a  smftU  cherry  to  in  ormngo.  One  c«m  wm  obMrred  b; 
Meyer,  in  wbich  ao  ftbaoeH  oecapiod  one  entiro  hemisphere.  Tbt  ocm- 
tenU  are  usually  thick  greenish-ycUow  pus,  which  may  he  Tery  fetid. 
When  abfloewes  have  lasted  for  some  time  they  are  usually  iunxmiided 
by  dense  pyogenic  membrane,  and  may  become  encysted*  The  putho- 
logical  process  may  be  slow,  aud  often  is  apparently  stationary  for  a  long 
period.  Abgoe^ses  may  rupture  into  the  tentriclea,  leas  treqaently  upon 
the  surfiicc  uf  the  brain,  canging  meningitis,  or  the  piu  may  efea  eeosipt 
eitertuJlv  through  the  auditory  meatus,  as  in  Lallemand^s  case. 

Symptoms, — These  are  general  and  local  The  general  sympliMDB  are 
much  the  more  important  for  diagnosis,  and  often  are  the  only  otiee  pnwent 
The  local  symptoms  are  those  of  a  tumour.  The  eUnical  history  of  a  gsm 
of  abscess  of  the  brain  may  be  divided  into  three  stages :  First,  the  period 
of  onset,  or  early  acute  inflammatory  symptomSi  fev«r,  etc*^  which  atUrtid 
the  formation  of  pus.  Secondly,  the  latent  period,  or  period  of  remisriiili« 
in  which  verj  few  symptoms  are  present  In  many  aonte  cases  thia  ilafe 
is  wanting  altogether ;  in  the  chronic  cases  it  may  last  for  months,  or  ereci 
years.  Thirdly,  the  final  period,  with  recurrenoe  of  active  cerebral  symp* 
ioms,  folIowiHl  by  death  in  a  few  days. 

The  onset  may  be  accompaniecl  by  symploms  so  alighi  as  almost  lo 

spe  notice.  In  most  casesi  however*  headache  and  fef«r  are  jimiif 
heada4?he  is  usually  seTere,a]id  often  localised  upon  Ibe  affeoAed  riila; 
in  ccrelx^llar  abscess  it  may  be  ooeipitaL  The  fsfer  is  moderate  m  tnln^ 
atly,  and  ooutiuuons.  In  addition  there  may  be  vertifOi  fomitiog,  gm* 
mil  oonmlsioua^  and  oeasation  of  the  aoral  discharge,  if  rae  baa  been 
preeent  The  duration  of  this  stage  is  variable;  it  may  be  only  a  few 
days«  or  several  we^lcs.  It  is  shorter  in  tmumatio  oasM^  and  in  tboas  whieli 
are  due  to  pyaemia. 

The  latent  stage,  or  period  of  remisrion  el  symptoBii  BMy  be  quite 
ahart— only  a  few  days*  dnratton— and  il  ii  often  absent  During  thia 
period  the  temperatore  may  fall  quite  to  the  normal,  and  the  bsniladit 
disappimr,  or  be  only  oocasional  and  slight  Ilowew,  if  any  focal  symp* 
turns  liave  been  present  they  remain  onchanged* 

The  symptoms  of  the  terminal  stage  are  due  to  a  rapid  ejitanmni  of 
[  Ilia  inflammatory  process^  with  crdema  and  aoflimii^  almt  the  ahecias, 
to  rupture  into  the  ventricle,  and  aoneltBMa  to  laccungitia.. 
►  The  fever  now  returns,  and  may  be  high.  There  k  headachai  oflao 
vwry  intense  and  oontinuotts;  there  may  be  delirinni  and  ooondrfmis,  and 
the  gradual  development  of  coma.  In  addition  there  nay  be  fVMBiting, 
panlyata,  opistbotonoa,  retract^  abdomen,  and  the  other  syvplons  of 
.  BMningttia.  OccaaionaUy  all  the  earlier  sgrmploois  may  be  laleni,  and  tte 
lenninal  symptoms  may  be  the  only  ones  prssanl.  In  infanta,  the  fontanel 
il  omally  lar^s  and  bulging ;  oonvnlstons  are  rather  OMUfa  fmcpteiit  than 
ta  older  children. 
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The  local  symptoms  of  abscess  are  ; 
situation*  Abscesses  of  considerable  size  i 
noidal  lobe,  in  the  central  part  of  the  froc 
without  any  definite  local  symptoms,  If  thi 
there  are  the  usual  symptoms  of  disease  in 
sis  of  the  face,  arm,  or  leg,  A  cortical  or  ) 
cause  convulsions.  Cerebellar  abscess  may 
frequent  vomiting,  and  when  the  abscess 
the  middle  lobe,  there  may  be  inco-ordi 
extremities.  Optic  neuritis  may  be  presen 
to  the  cranial  nerves  are  rare.  Localized  1 
persistent,  is  a  symptom  of  importance,  a 
aoesa,  if  it  is  superticial 

Dia^osis. — Of  the  general  symptoms,  t 
are  fever,  heatiacbe,  delirium,  and  termina 
larly  significant  when  following  otitis  or 
diagnosis  of  abscess  is  to  be  made  principa 
and  from  these  conditions  more  by  the  hi 
disease  than  by  any  special  symptoms, 
tumour  is  considered  in  connection  with 
difficult  to  distingnish  between  meningitis 
cesses  are  often  associated.  With  mening 
mon,  but  they  are  rarely  localized ;  rigidi 
tonis  are  more  intense ;  the  course  is  usual 
being  rarely  interrupted,  as  is  the  course 
symptoms  occurring  with  otitis  it  is  ex 
abscess,  for,  according  to  Gowers,  optic  : 
former  as  well  as  in  the  latter  condition 
longed  are  the  cerebral  symptoms  and  th 
greater  are  the  probabilities  of  abscess* 

Prognosit, — The  prognosis  in  cerebra 
accessible  to  surgical  operation.     The  pro 
it  is  inevitably  from  bad  to  worse,  and 
interfered  with,  proves  fatal. 

Treatment— The  medical  treatment  '< 
that  of  any  acute  intracranial  inflamma 
quiet,  free  catharsis,  and  full  doses  of  the 
phine,  if  pain  is  intense.  The  absolutely 
when  left  to  themselves,  and  the  receni 
operations,  should  lead  the  physician  to  u 
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•  For  a  discussion  of  the  surgical  aeipects  of  \ 
M.  Allen  Starr,  M.  D.,  and  "  PyogGoIc  Infoctiou 
WiUiam  McEwen,  M.  D. 
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CKREBRAL  TlTMOtllL 

Very  little  has  been  added  to  our  koowlod^e  of  (M^rebnJ  tumoar  in 
children  since  the  exhauatiTe  monograph  of  Starr,  which  appeaivd  in 
Keatin^^s  Cyclopaedia  in  1890.  It  ia  to  this  article  that  I  am  indtbtrd 
for  mo«t  of  the  fm'ts  \i\  this  chapter. 

Vaiietiei  and  Location, — Tnmour  of  the  brain  is  not  Tory  infrwinent, 
and  may  be  seen  eyen  in  infancy.  From  this  time  np  to  pnberty  thera  is 
no  period  of  special  susceptibility*  In  two  hundred  and  sixty-nine  of  tba 
cases  in  Starr^s  collection,  in  which  the  nature  of  the  tumour  was  stated, 
the  following  were  the  varieties ; 

Tubercle.. • IStoMik 

Gliomn ...* ST      ■ 

Sateoma 

OUo-iarooiiia** :i 

cyit ..,•,•*,•.,..•..• *••.* ao    ** 

Card  noma,.*.. «••. «...»»*..•#••««••«••••«.«    10     * 

Gumma ««• •••«•••.».••*•«•,«.•••«••••••      1      * 

"Tobercnlons  tiimonrs  are  more  often  muliiplo  than  are  otber  variatiK. 
Their  most  frequent  seat  is  the  cerebellum ;  next  to  thia  tba  pMia  and 
omra  cerebri.  They  are  rarely  cortical  or  oantml.  Glioma  is  motl  oflan 
found  iu  the  cerebelhim  or  in  the  pons«  and  next  in  the  cortei;  bot  it  in 
rart'ly  crntnd.  Sun'oma  is  most  frequently  in  the  oerebellam;  next  to 
this,  in  the  order  of  frctqnency,  in  tlie  {ions,  the  basal  ganglia,  and  the  oor- 
tex*  Cystic  tumours  are  either  central  or  oeraballar.  Talcing  Ilia  CMaa 
aa  a  whole,  the  most  frequent  seat  of  tomoor  in  children  is,  fint  the  oira> 
bellam^  second  the  pona«  third  the  centrum  ofala. 

Tuberculous  tumours  are  oocasionally  seen  in  infanejt  bnt  they  occor 
most  frequently  between  the  ages  of  five  and  twelfn  jeara.  Tb«f  are 
unally  secondary  to  tuberculosis  elsewhere,  ei^>ecia]Iy  in  the  lungs  aiid  in 
li»  bronchial  lymph  nodes.  They  most  ffequently  start  from  tba  bmbi* 
bfmnaa,  rarely  being  oentntlly  situated,  and  extend  inward,  inlltntiflf 
Iha  saperfieiai  portion  of  the  cerebellom  or  oerefanun.  Tberv  Is  almost 
iniariably  localized  meningitis  at  the  site  of  the  tntnoar;  tbrra  nay  be 
adbMiona  between  the  dura  and  pia  mater,  and  tba  dlseasa  may  ctiviMl  to 
the  cranial  bones.  In  sise,  these  tumuunt  Tary  from  a  small  paa  to  a 
diild^s  fist  They  may  be  softened  and  broken  down  at  ihm  oeQlra»  or 
thronghout  They  are  the  result  of  a  localised  taberenkau  in* 
ion,  which  does  not  diilor  Qaaanlially  from  that  weea  in  otbar 
1  of  the  body. 

Olioraa  is  not  infrequent  in  infancy.  It  is  probably  eoonicied  la 
with  the  ependyma  of  the  Tentricla.  It  rspoala  lb«  alncton 
of  the  neuroglia,  hctng  composed  of  eonnaetira  tiasooaiid  braneUngaelk 
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Sarcoma  Tnay  be  of  the  spindle-celled  o 
much  more  rapidly  than  glioma.    The  two 

combined  in  the  same  tumour — glio-sarconi 

Cystic  tiimonrs  are  sometimes  sarcoms 
cyst  containing  sarcoma  cells,  and  they  m 
growth  of  the  echinococcus.    They  may  be 

The  other  varieties  of  sarcoma,  gnmc 
exceedingly  rare  until  after  puberty. 

As  the  tumour  grows,  secondary  lesion 
cases*  These  are  the  result  of  pressure  i 
anaemia,  or  even  cerebral  softening ;  or  up 
and  oedema.  When  affecting  the  middle  Ic 
upon  the  venae  Galen i  may  lead  to  effnsion 
meningitis  over  tumours  superficially  eituat 
the  cause  of  some  of  the  symptoms.  Harel 
associated. 

Etiology.— The  causes  of  cerebral  tunc 
known.  In  a  few  instances  there  is  a  1 
Sarcoma  or  carcinoma  may  be  secondary, 
probably  always  so. 

SyMptoms.^ — These  may  be  divided  into 
symptoms  which  are  common  to  iumoun 
pendent  of  location ;  secondly,  the  local  s 
situation  of  the  growth. 

General  symptoms. — One  of  the  most  f: 
it  varies  much  in  its  severity,  character,  ai 
It  is  apt  to  be  severe,  and  may  continue  f 
intermittent-  The  location  of  the  pain  has 
nation  of  the  tumour.  It  may  be  accompar 
compression,  or  tension  in  the  head.  It  m 
tcndornoss  of  the  scalp;  when  this  is  cons 
for  diagnosis,  as  it  often  occurs  with  tnmo 

General  convulsions  are  frequent  in  th< 
quite  long  intervals;  they  become  more  fri 
disease  progresses.  All  degrees  of  severity 
inga  and  temporary  loss  of  consciousness. 
Tires.  They  are  most  common  when  the  g 
plicating  meningitis  is  present.  Attacks 
spasm  may  for  a  considerable  time  precede 
single  attack  there  may  be  first  localized  • 

Mental  symptoms  are  generally  present 
ity*  There  may  be  only  fretfulness  and  irrit 
disposition.  These  symptoms  are  so  frequ 
dren  that  they  excite  no  apprehension,  unL 
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apathy,  and  somnolence*  Later  in  the  diseaae  there  maj  be  attaeki  ot 
hypochondriasis^  or  of  melancholia;  there  may  be  perioda  of  wild*  almoil 
mania^zal  excitement ;  and,  finally,  the  mental  impairment  may  ap|iroaeh 
a  condition  of  imbecility. 

Optic  neuritis  and  optic-nerve  atrophy  are  very  frequent,  ocoarrinf, 
according  to  Starr*  in  eighty  per  cent  of  the  casee*  This  (•  only  reoog- 
nieed  by  the  ophthalmoscope,  as  there  may  be  no  distorbance  of  Ttdoo* 
The  optic  neuritis  is  genemlly  double,  appears  earlier,  and  ia  more  oon« 
slant  in  basal  tumours  than  in  those  at  the  convexity,  or  thoae  cenirmlly 
loeatetl. 

Vomiting  is  very  frequent,  but  diagnostic  only  when  it  oocmi  and* 
denly  without  assignable  cauaet  and  without  nausea  or  other  ajniptomi 
of  indigestion.  It  is  especially  Bignifioanl  when  freqtiADtlj  rapeatel,  and 
of  more  importance  in  older  children  than  in  infanta* 

Vertigo  is  often  associated  with  vomiting.  At  first  it  is  oceaiioiial  aod 
eeen  upon  changing  poaition,  but  later  it  may  be  quite  conaUnl,  eepe- 
cially  with  tumours  in  the  posterior  fossa. 

Disturbances  of  sleep  are  frequent  There  b  uaually  insomnia,  bnt 
aleep  may  be  broken  by  hallucinations,  ac(H>mpamed  by  attaoki  of  aorvAiii* 
ing;  rarely  is  there  persistent  drowstuf^  until  toward  Ilia  Md  of  Ihe  dii* 


Local  sj/mpiomt. — ^Than  depend  upon  the  situation  of  the  tumoor« 
but  not  at  all  upon  ita  anatomical  character.  Local  fjmploats  nay  b« 
wanting  entirely,  and  they  may  vary  much  in  diifereDl  cases  even  with 
tomours  in  the  same  situation.  They  are  modified  by  Ihe  abe  and  by 
the  rapidity  of  growth,  and  by  the  eiistenoe  of  local  meningilla. 

In  tumours  of  the  cortex,  the  meninges  are  likely  to  be  involved,  espin 
cially  with  tuberculous  and  gliomatous  growths.  The  pAtbologioBl  ftootm 
may  extend  from  within  outward  or  from  withotil  inwifd.  The  moel 
frequent  general  symptoms  in  such  oasea  are  headache,  etnmmicfibed  Ian* 
demeas  of  the  scalp,  convulsions^  and  mental  symptoms.  OptJo  neuritia, 
vomiting,  and  vertigo  are  not  so  common.  Tumoasa  filiialad  Uk  the  Iron* 
lal  lobe,  as  a  rule,  present  few  symptonn  and  may  be  eDtJiwly  laini 
Irritation  of  the  frontal  lobt  may  extend  to  the  motor  area  and  oaiiae 
ooiivnlaions  either  local  or  general ;  but  not  often  k  there  paiwlyiiai  T«* 
motifa  of  the  left  side  (of  the  right  aide  in  left-baoded  paraooa)  in  Ike 
third  frontal  convolution  may  cause  motor  aphasia. 

Tomours  in  the  motor  convolutions  along  the  fimmw  of  Bokndo  pro*^ 
[  doce  the  most  definite  and  uniform  looal  aym|iUwfc  Wlm  ^liuitsd  al 
I  the  nppor  portion  the  leg  ia  affected,  al  the  middle  {lorlion^  Iha  arm, 
^ud  at  the  lower,  the  taee.  Irritative  syraploraBi  soeh  as  r^ridity  or  donio 
spasm,  commonly  precede  for  some  time  Ihe  paralysis  which  reeulu  from 
rmnuw  or  dealrtietion.  These  altaoka  of  Irndbid  eonviUsbtie  may  bsfia 
fin  Ihe  &oa,  arm,  or  leg;   but  they  usnally  ezland  more  or  lem  rapiidly 
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until  all  three  are  involved.  There  is  no  loss  of  consciousness,  but  there 
may  follow  a  slight  transient  paralysis.  Such  attacks  are  known  as  ^'  Jack- 
sonian  epilepsy,"  and  form  one  of  the  most  diagnostic  symptoms  of  cere- 
bral tumour.  Localized  spasm  may  be  associated  with  anaesthesia  or 
other  disturbances  of  sensation.  The  paralysis  generally  first  affects  one 
extremity — the  arm  or  leg,  according  to  the  location  of  the  tumour — and 
afterward  it  may  involve  the  entire  side,  including  the  face. 

If  the  tumour  is  centrally  located,  or  at  the  base,  hemiplegia  maybe  an 
early  symptom  from  pressure  on  the  motor  tract.  With  cortical  paralysis 
there  may  be  associated  ataxia  and  anaesthesia. 

Tumours  of  the  parietal  lobe  may  give  no  local  symptoms.  At  times 
there  are  disturbances  of  muscular  sense,  tactile  sensibility,  or  sensations 
of  pain  and  temperature.  If  the  inferior  parietal  lobule  of  the  left  side 
is  affected,  there  may  be  word-blindness,  or  inability  to  understand  writ- 
ten language. 

Tumours  of  the  occipital  lobe  produce,  as  the  only  constant  local  symp- 
tom, hemianopsia.  This  is  usually  bilateral,  affecting  the  same  side  of 
both  eyes,  being  on  the  side  opposite  to  that  of  the  lesion — i.  e.,  a  tumour 
on  the  right  side  causes  blindness  in  the  left  half  of  both  eyes,  so  that 
the  patient  sees  nothing  to  the  left  of  a  line  directly  in  front  of  him. 
Instead  of  hemianopsia,  there  may  be  only  irritation  and  various  disturb- 
ances of  sight. 

Tumours  of  the  temporo-sphenoidal  lobe  may  be  latent,  or,  if  on  the 
left  side,  may  cause  word-deafness — L  e.,  inability  to  understand  the  sig- 
nificance of  spoken  language. 

Tumours  in.  the  island  of  Reil  when  situated  upon  the  left  side  (right 
side  in  left-handed  persons)  may  cause  motor  aphasia  or  disturbances  of 
speech.  If  they  are  large  they  may  produce  symptoms  by  pressure  upon 
the  motor  tract, — hemiplegia  or  monoplegia. 

Tumours  of  the  basal  ganglia  cause  marked  general  symptoms,  but 
none  of  a  definitely  local  character.  The  important  symptoms  relate  to  the 
various  tracts  or  bundles  of  fibres  which  pass  from  the  cortex  through  the 
internal  capsule.  These  include  the  motor  and  the  various  sensory  tracts, 
the  olfactory,  auditory,  visual,  and  speech  tracts.  Any  of  these  may  be 
pressed  upon,  and  the  nature  of  the  symptoms  will  depend  upon  the  size 
of  the  tumour  and  the  extent  of  the  pressure.  If  only  the  anterior  part 
of  the  capsule  is  affected  there  may  be  no  symptoms;  if  the  middle 
fibres,  hemiplegia  and  disturbances  of  articulation ;  if  the  posterior  fibres, 
hemianaesthesia.  All  these  may  be  associated,  and  any  of  them  may  be 
complete  or  partial.  Tumours  in  this  situation  are  apt  to  implicate  the 
cranial  nerves.  Optic  neuritis  is  quite  constant,  and  appears  early.  Lo- 
calized  or  general  convulsions  are  rare. 

The  peculiar  symptoms  pointing  to  tumours  of  the  crura  cerebri  are 
nystagmus,  strabismus,  and  loss  of  pupillary  refiex,  sometimes  witk  general 
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muscular  incoonlinalion,  aii<l  a  staggering  gait.  There  is  nsually  third- 
nerve  ]>arulysis  on  the  side  of  the  tumour,  and  on  the  side  opposite  to  the 
hemiplegia  with  which  it  is  often  associated.  Tliis  variety  of  crossed 
paralysis  is  quite  diagnostic.  The  sym])toms  of  third-nerve  paralysis  are 
external  strabismus,  dilatation  of  the  pupil,  and  ptosis.  In  these  cases 
optic  neuritis  ajjjK'ars  early.  There  may  bo  a  complicating  hydrocephalus. 
While  hemi])legia  is  commonly  present  witli  large  tumours,  it  may  be  ab- 
sent with  small  ones,  or  nuiy  appear  later  than  paralysis  of  the  third  nerve. 

Tumours  of  the  pons  arc  quite  common.  The  diagnostic  symptoms 
consist  in  crossed  jtaralysis,  the  cranial-nerve  symptoms  U'ing  on  the  side 
of  the  tumour,  and  the  general  motor  and  sensory  sym])toms  on  the  oppo- 
site side.  When  the  s<.at  is  the  up]K*r  half  of  tlie  pons,  the  third  and  fifth 
nerves  are  a])t  to  be  implicated,  giving  risi>  to  ptosis,  dilatation  of  the 
pupils,  external  straliismus,  trophic  disturbances  such  as  ulceration  of  the 
cornea,  and  neuralgic  pain  in  the  fa<*e.  Tumours  in  the  lower  half  of  the 
perns  involve  the  sixth,  seventh,  and  eighth  nerves,  causing  internal  strabis* 
mus,  contracted  pu|)ils,  farial  i»aralysis,  sometimes  deafness,  and  auditory 
vertigo.  Other  symptoms  associated  with  tumours  of  the  j»ons  an*  head- 
ache, vomiting,  and  oj)tic  neuritis;  convulsions  In-ing  rare. 

Tumours  of  the  medulla  are  recognisi'd  by  the  involvement  of  the 
glossopharynp-al,  pufuniogastric,  sj>inal  anvssory,  and  hy])oghK<sal  nervi»a. 
There  are  diflirulty  of  di';;lulilion,  irn-gular  rt'spiration,  irregidar  ]mlse, 
and  vaso-motor  di>turbanr«'s,  such  as  flushing  of  the  fa«r  and  jHTsjiiration. 
There  may  be  proji-riih*  vomiting,  j>olvuria  or  gl\«iKuria,  opisiii.it«»nus, 
ditVirulty  in  artinilatiun  nr  in  surkini:,  arid  in  ])ri>trii>ioii  (»f  the  tniigiu*. 
When  lari:«',  tln'>e  tmiioms  may  pr»»«lu.t'  >\ni|»tMins  »»f  |»rr>>nri'  u\*'*u  the 
motor  nr  si'ii-niy  tnn-is,  — ]»;ir:il\^is,  j-arlial  aii;r.-tlu-i:i,  wiih  riiri-Iity  an«i 
exaL:L'«'rati'd  rt'll«'\.'<. 

'I'liuiniir-  "f  till'  icn'^rlliuii  ari»  e-pe«-i;illy  iiiiporlant,  lhi«;  l«ciii;;  tiir  riin-l 

frrijiiriit    liMatioii   in  rhiliji 1.      \Vlnii  ••nly  orn'  hinii-plirn-  i>  alTiitcil 

tlnri'  mas  In*  no  jn.-al  *uMj»:.»ms.  'rtimour«i  invnlxim^  the  mid«lle  \'*\**\  or 
til'-*'  l:ir_'f  riiMML'!i  t«»  pr-HJihT  pressure  upnn  tin*  middh*  loU*,  givi*  ris«»  to 
vrrti^'M  :iiid  riTi!"H;ir  ataxia.  Vertigo  is  espirially  fn'^pienl ;  it  may 
n..:uv\itM  lnnda.-lir.  CinlM^llar  ataxia  is  ilifTerent  from  tlie  ataxia  due 
t*i  a  o}>iiial-<'ord  Ir^inn.  and  strikingly  res«'mbles  that  of  intoxication. 
It  niiiy  incrrasf  until  the  patient  is  unable  to  walk,  althougli  ihvrv  is 
no  liis«j  of  musiMilar  power.  Vomiting  is  a  fn^pient  sympttun,  as  are  also 
optic  neuritis,  and  heathulie  which  is  usually  (Nvipital.  When  there  is 
Secondary  hyilri>ei>phalus,  as  is  not  uncommon,  mental  symptom <  are 
pn»s<*nt,  and  there  may  Ik»  eidargemmt  of  tin*  head.  f>pisth««t.»Tnis  is 
o«'ca>ioiial!y  s«'en,  but  general  convulsions  are  ran-. 

Dia^otia— The  sizi*  of  tin*  tumour  i-*  to  U'  determine"!  mainly  by  the 
gi*ner.il  s\mpt<»mN  -iH-cial  attention  U-int;  >;i\en  lo  the  order  •/  their 
development.     A  diagnosis  as  to  the  nature  of  the  tumour  is  really  nut  of 
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much  importance;  but  some  information  t 
from  the  consideration  of  its  etiology,  the 
age  of  the  patient  Cerebral  tumour  may  be 
culous  meningitis,  chronic  basilar  meningi 
The  gymptoms  distinguishing  tumour  from 
mour  may  occur  at  any  age ;  without  det 
tuberculous;  the  progress  is  steady,  but  gei 
ing  continually  added;  headache  is  more  C' 
neuritis  more  frequent;  cranial  nerves  moi 
tiirbances  more  marked ;  focal  symptoms  an 
duration,  six  months  to  two  years.  As  coi 
is  not  80  frequent,  being  especially  rare  in  i 
tory  of  traumatism  or  ear  disease;  progr 
often  intermittent;  headache  less  severe;  j 
optic  neuritis  and  involvement  of  the  era 
symptoms  usually  indefinite ;  localized  te 
constant;  fever  present  except  in  the  lat< 
complication  is  acute  meningitis. 

Cases  of  tuberculous  meningitis  which  n 
are  those  of  slow  course  sometimes  seen 
culty  in  diagnosis  is  increased  by  the  frequ 
tumours  with  tuberculous  meningitis*  Th^ 
that  in  tumour  the  symptoms  are  more 
erally  much  slower.  Almost  every  individi 
present  in  the  two  conditions. 

Chronic  basilar  meningitis  may  prodi 
with  those  of  tumour  in  the  posterior  fos 
infancy,  and  is  frequently  s^^philitic.  H) 
are  much  more  marked  than  are  usually  ae< 

Chronic  hydrocephalus  may  resemble  ti 
ly  as  a  lesion  secondary  to  tumour  that  tlie 
there  is  only  hydrocephahis,  or  there  is  in 
hydrocephalus  is  usually  congenital,  and  c 
degree  than  is  seen  in  secondary  hydrocei 

ProgBoais,^The  prognosis  in  cerebral  t 
less.  Cases  are  oeeasiontilly  seen  which 
symptoms  of  tumour,  even  including  optl' 
fcctly.  These  are  probably  syphilitic,  all 
can  be  obtained,  In  other  eases,  most  ffk 
ture,  an  arrest  of  the  growth  oecurs  and  t) 
function  of  the  brain  impaired;  usually  tl 
paraly.sis.  In  most  cases^  however,  the  p 
until  death. 

Treatment.^ — Tf  there  is  any  reason  to 
potasssiiim  should  be  given  in  large  doses  an 
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ibc  etTei'i  of  i\m  drug  eTnti  in  tun  nhnitioiii 

fictaL    Htairr  n^fi^m  to  t  mm  in  win  ^  of  giz  montlui^  dimttioiii 

moluding  optic  neuritis,  entiirly  ditftppesred  under  the  nm  of  mermfj 
and  the  iodtdo.  The  tumour  was  supposed  to  be  gmnma,  bnt  an  auto|M]r 
obtaiTunl  tkix  months  later  showed  it  to  be  a  sarooniatimi  cyst*  Fur  a 
discufitfiou  uiK>n  tha  surgical  aspect  of  the  treatmetil  of  brain  turooarai  tbe 
reader  is  referred  to  8tarr*s  work  on  Brain  Burgery* 


nVBROCEPIULUa 
'  water  on  the  brain,^  ooni 


liOi 


Hydrooephalus  or  ^ 

urn  in  the  cranial  oivitj.  This  may  be  belweett  tbe  dm*  mater  and 
the  pia  (eiternal  hydrocephalus)  or  in  the  Tentriclce  of  the  brain  (internal 
hydr<H.*ephalu8).  The  former  is  secondary  and  is  quite  rmrt^  while  the  lal* 
t4*r  U  ni»t  uncommon.     HjAiMmlialna  may  be  acute  or  cbronic. 

Acute  Hydroeephaliia  iAwflmM^^t^^  ntniingitis,  whii^h  is  asii^ 

aliy  of  tuijiTLuktii^  )\^N»^'^'  '^J^^  tarote  Inbemnlons  meningitis  and  acule 
hydriKx^phalufl  are  sfcM^m^ynso<l  synooymoosly.  A  moderate  dbtentiaii 
of  the  Tentriclee  is  frequent  in  all  ?mrielies  of  aoate  naeunfitis.  The 
amount  of  fluid  in  acute  hydrocephalus  is  not  irreat,  tbef«  beinf  rarvlj 
more  than  three  or  ft>ur  oom^fs  present 

Chronic  External  Eydroeephalns  except  in  it^  miui  u*rm  is  eatn;mt4> 
ran%  and  in  nearly  alwa>>  a  siH:^>ndanr  legion.  It  may  follnw  mealafirAl 
twuitirrhsfre^  paehymeninptii»  or  any  leatoii  cansinit  cerebral  atrophy,  ll 
i«  f>t5en  in  its  most  marked  for  %  '        '  nital  malfomift- 

tiooft  of  the  bratn^  partirulsriy  ^  i  tM>  iNffntsphersa^ 

(See  Fig,  137.)  On  tneiidng  tbe  dura  mater  a  few  fitinn-s,  or  pnroeiimf** 
even  a  pint,  nf  M^ruiii  may  t«Mi!a|ie.  Tin*  matnlQlions  an*  wpnti*what  Aat* 
lened,  and  may  lit*  irr*^tly  atmf»hi(fil.  Oilier  lositiiis  an*  fnuml  either  in 
the  brain  or  in  the  dura  maler  RuteniAl  hydrofvpbaliis  may  cause 
ilargc^mesil  of  the  bead  and  sefiaratiofi  ni  the  unture^,  ami  in  fart  most 

^le  aymptmis  of  the  tatemal  vmnely;  but  tuually  it  §«  wtt  m^^tm 
to  give  rise  to  any  decided  symptoms. 

CHfiOKlC  IKTeRKAL  HVUItOCEPBALUa 

This  U  the  important  variety.  an«l  wlw^n  nn  qnaiifrinft  iBrm  is  mOH 
tioniHl  thi«  II*  rt>e  form  of  hydrtiee|ihalu»  which  is  always  imilefvtiiQd. 

Bliolo^. — This  ocmnt  tioih  as  a  primary  and  a  secnndary  enntlitinn* 

When  secoodi*  t^ually  assoriatod  with  tumoian*  of  the  base  ol  the 

brain  or  with  1 1..    .  ^  isMilar  nxmimiitis,  eithuT  simple  or  tiiberrnloiia*    II 

is  in  tbcae  caaes  a  merhjinieml  eomlition  caused  by  prevnre  which  obUl- 

'     opeiitngsi  from  the  lateral  lefitricles  into  the  fourth  TentrieH 

miami  of  M ageodie. 

The  canam  of  pdmarr  hTdmn*phalns  are  as  yel  very  little  nndeniood. 
In  a  large  pivpoftiaii  nf  the  cum  tbe  diaeate  is  coocnital,  gmmMy 
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beginning  in  the  latter  months  of  intra-nterine  life.  Some  of  these  cases 
are  clearly  syphilitic.  D'Astros*  has  collected  nine  cases  and  added 
three  others,  in  which  hydrocephalus  was  associated  with  lesions  un- 
doubtedly syphilitic.  When  due  to  syphilis,  the  disease  may  at  the  same 
time  be  congenital.  Bickets  and  hydrocephalus  are  occasionally  associ- 
ated, but  so  infrequently  as  to  make  a  definite  etiological  connection  be- 
tween them  very  doubtful.  The  rachitic  head  has  been  so  often  mistaken 
for  hydrocephalus  that  an  erroneous  notion  has  arisen  as  to  the  frequent 
association  of  these  two  diseases.  This  point  will  be  referred  to  more 
fully  under  diagnosis.  Chronic  hydrocephalus  is  often  attributed  to 
tuberculosis,  but  here  again  the  connection  is  a  very  doubtful  one. 
Heredity  is  a  factor  of  some  importance;  numerous  instances  are  on 
record  where  two  children  in  the  same  family  have  been  affected.  Hydro- 
cephalus not  infrequently  develops  after  successful  operations  upon  spina 
bifida  or  encephalocele. 

Lesions. — The  difference  between  the  primary  and  secondary  cases  is 
chiefly  one  of  degree.  The  amount  of  fluid  in  secondary  cases  is  rarely 
more  than  three  or  four  ounces.  In  primary  cases  it  is  usually  from  half 
a  pint  to  one  pint,  but  it  may  be  very  great.  In  one  of  my  own  cases 
there  was  removed  from  the  head  of  a  child,  who  died  at  four  months,  five 
pints  of  fluid.  Larger  quantities  than  this  have  been  reported,  but  not  at 
so  early  an  age.  In  composition  this  resembles  the  cerebro-spinal  fluid. 
An  examination  in  one  of  my  cases  showed  it  to  be  a  clear,  translucent 
fluid,  slightly  alkaline  in  reaction,  specific  gravity  1005,  containing  sodium 
and  potassium  chlorides,  alkaline  phosphates,  and  a  trace  of  albumin.  In 
some  specimens  sugar  is  found.  In  cases  of  inflammatory  origin  the 
amount  of  albumin  is  generally  larger,  and  the  fluid  may  be  slightly  tur- 
bid. The  effusion  may  become  purulent  from  accidental  infection  re- 
sulting from  operation,  from  rupture,  or,  as  in  one  of  my  cases,  from  in- 
fection through  the  sac  of  a  spina  bifida  with  which  it  was  complicated, 
the  process  extending  to  the  brain  through  the  central  canal  of  the  cord. 

The  changes  in  the  brain  result  from  the  gradual  accumulation  of 
fluid  in  the  ventricles.  The  septum  lucid um  is  usually  broken  down, 
and  all  the  avenues  of  communication  between  the  ventricular  cavities 
are  greatly  enlarged.  The  continuous  distention  results  in  a  gradual 
thinning  of  the  brain  substance  which  forms  the  ventricular  walls ;  often 
these  are  found  only  one  fourth  of  an  inch  in  thickness,  or  even  less 
than  this,  the  cortex  being  a  mere  shell  (Fig.  136).  In  one  of  my 
autopsies  the  ependyma  of  the  ventricle  and  the  pia  mater  were  in 
places  actually  in  contact,  all  of  the  brain  tissue  having  been  absorbed ; 
the  brain  resembled  a  large  double  cyst.  In  a  case  of  Peterson's,  with 
the  exception  of  a  small  portion   of  one   temporo-sphenoidal  lobe,  all 
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qI  boUi  bemifipherefl  hvA  dIfiapiMftrod,  Iht  oereMhim  and  }mmX  gioflii 
ilmie  being  iutact,  I'ho  brain  tfl  always  anarmic,  and  Iha  gray  aod  vhila 
8ub8taueti  may  be  iudijitingiiisbabW.  Ilia  ohaii|fefl  are  largely  nwchaiiic»t» 
tha  IV  >^  niy  oaae  jast  referred  lo^  ooly  ffmnulmr  malSar 

and  )  :  from  broken*doini  nerfa  oalla.    In  laaiffifafa 

oai6i  ibe  cliangm  may  bo  aligbL  It  U,  bawover,  always  aarprifttig  to  Mt 
the  amount  of  compmMian  wbich  tba  oorlai  will  lolarala  viiboitl  ialMv 
ference  with  iui  furiotions,  provided  the  provora  oomas  gmdtiaUy,  Tka 
epondyma  may  bo  DormaJ,  but  it  U  usually  iomewhal  thickentd  and  palo^ 
iometimf3S  giiiouIar«  and  may  bo  infiltrated  witb  new  oaUa.  Wbeo  fnfaotiM 
takea  place  an  acute  opcndvinitis  may  be  aet  np.    Ohronio  inflaminaticMi 

of  tbo  9paadyma  ii  Ibougbi 
to  be  tbt  eaaeolial  lesioiD  in 
tnany  of  iba  primary  csaeaai 
wbetber  of  limph}  or  syphi* 
Utio  origiu. 

The  bonei  of  Iba  ikull  are 
markadly  affecled;  the  sw- 
toree  al  Ibe  fault  aiv  widely 
eppamtfid,  and  iometimai 
area  Uwaa  allbfl baesL  Aftar 
Ilia  famoval  irf  Ibe  fluid  Iba 
bead  cnnapeoa^  gi^ng  iMi  ap- 
peanuice  whieh  baa  baen  waU 
likened  to  a  '^bag  of  bonet.** 
It  ahotilfl  &ol  be  forgot  ten, 
bowatar,  thai  bydrooapbalm 
may  ooexiat  viib  pqramalara 
CHwilGalioa,  in  wbidi  case  tba 
bead  may  ba  amalL  In  tba 
aaBH  vbkb  fwotar,  Iba  wide 
pif§  in  Iba  ikull  may  ba  doead  by  Ibe  defalopmeol  af  voraikB  booeai  hil 
oarifleatioD  b  aftea  nol  omplala  ontal  tba  ifib  or  iExlb  year. 

Tba  moal  freqaeiil  leeioii  aawwiaiad  wiib  coogmital  bydfooepbatni  ta 
spina  bifldat  in  wblob  caaea  ibeiw  may  also  be  a  pateoey  of  Iba  oeolial 
canal  of  Ibe  spina)  coid;  mofw  raiwly  maoiagooeieoraooephalooalaafamal 
witb.  Somelimai  Ibaream  daformMas  in  olbar  parta  of  Iba  bady^ aaeb  aa 
clnb-fool  or  han^Hp* 

Sfmplaau*— Uydrocephal us  may  exist  witb  a  Biaall  biad«  tn  Ibia 
ooodilion  tbara  ia  usually  pn^iialure  omUkalion  of  the  cranial  bunaSL 
Four  snob  caaea  bate  coina  nadar  my  oottoai  one  efaihl  baving  lived  to 
be  foortaeii  monlba  old*  Tbeae  obtMrao  are  imally  idiolio,  and  die  at  an 
early  aga,  oftro  from  oonvnlaiomk  In  amdi  oaaea  oiber  nalfomalioH  of 
tba  bimm  are  tiwiiiiaiilly 


^^ 
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Hydroceplmlus,  with  the  exeeptiong  mentioued,  is  recognised  by  the 
increastxl  size  of  the  liead.  In  order  to  e.^timate  the  ajiiount  of  enlarge- 
ment, it  must  be  rtmembered  that  at  birth  the  circumfereDce  of  the 
nortjial  head  if  about  14  inehei?^,  and  at  one  year  from  18  to  19  inches. 
The  degree  of  enlnrgement  in  hydrocephalus*  may  be  very  great*  In  one 
of  my  cases,  the  head  at  four  months  inea6ure<l  '2\^  inches.  In  another  at 
ten  and  a  half  months,  S6}  inches.     Steiner  has  reported  a  remark- 


Flo.  137^  — lirniti  ifi  extbroiil  ii^vdrocfipliulu^  showing  tuiperiLut.  Uevt^lopnienL  of  tli 


hvlJllJtpljiTCS. 

Pnticiit  threu  aiiti  ;i  Kiilf  months  oUl;  heiid  mai>iir«<l  'i"!  iinMicA;  iitcroiis^  ih  hxo,  2  tn«t1ic9 
in  i}tM  six  Vkvxkt*  ljvfi*rc  *hiit\i ;  i^yuiptoiiis  wuro  tvjiicul  (U'i'iiliuun  iuleriial  Jii  JrtX'epliaJws^  tu 
tlio  |>njlurt)  llie  numll  Hijtt*  "('  the  ctsrisbiaiTui  iti  beat  judgLMLl  by  eoiufmnsoii  with  the  efre)it;11tiii|, 
whk'h  iM  minniil.  TJiii  hembphcrert  wure  nidiiimiiUir)  ;  Hia  biiuMil  gttiigliii  weru  tiormul;  U^e 
cfiinttil  tavity  coiitiiiiie4  rtboiitoiio  pint  of  fluid. 


a1>lo  case  in  which  the  head  at  eight  months  measured  32}  inches. 
When  the  enlargement  of  the  head  is  not  great  the  diagnosis  is  not  jsa 
easy.  Hydrocephalic  enlargement  is  commonly  symmetrical  and  in  all 
directions.  The  head  is  sometimes  glohuljir  in  outline  and  sometimes 
pyramidal  (Fig.  138).  The  fnrehcfid  is  exceedingly  high  and  project- 
ing, and  (here  is  a  prominence  of  the  frontal  eminences  seen  in  no  other 
form  of  enlargement.  The  sutures  may  be  separated  from  half  an  inch 
to  two  or  three  inches;  the  fontanel  is  very  large,  tense,  and  bulging; 
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the  Toing  of  the  iicalp  are  enlargvNl  and  prcimiDeat  In  Riark(«<i  cnmrn 
fluctuation  may  be  readilj  obtatnedi  aud  the  bewd  may  even  be  dUtitictly 
inLnn\ueent 

In  the  aoqutrfd  form  all  thoM  tymptoms  are  len  marker],  and  If  md^ 
fioalion  of  the  i»kiill  hait  tuken  plai?o  it  U  often  impoiaible  to  diicorw 
any  inereajee  in  size.  The  rate  of  j^wth  of  the  bead  farietf  much  in  dif* 
forcnt  eases,  and  it  ii  the  surest  measure  of  the  pro^reis  of  the  case.  The 
increaae  in  ciroumferenoe  is  usually  from  one  to  three  inohei  a  month. 

The  primiiry  caaes  are  for  the  most  part  of  ^n^^nitsl  origin,  and  tba 
child  may  die  in  Mferew    At  other  times  the  process  may  have  adtanocd  lo 


.  rMu  U-- 


fSar  befom  birih  ib^i  piiticUire  of  the  l^ead  is  nsoaaHry  lurfaro  iMiftfy  fa 
pcMttbla.  In  parhaps  the  majority  of  cases  no  symptooa  ara  ohasriaJ  il 
binli.  Of  Iha  iMsd  is  only  slightly  larger  Iban  normaL  Usttallr  noihii^ 
is  noticed  nntH  tba  ebild  is  two  or  tbraa  nmiiha  fild«  wben  ti  is  discof  • 
atvd  Ibal  tba  baad  ia  incransing  in  aba  at  an  abanraial  rate.  If  Iba 
profreai  is  rapidi  otbar  symptoms  ara  soon  afidant :  iba  infkat  nan  not 
bold  np  ilabaad^  ii  is  laihargie,  and  all  its  poi«|iliana aim dnilod, aif bt 
id  haariaff  inolodad  i  Ibara  amy  ba  a  ganatal  laoeli  ooodilioB  of  aU  Iba 
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tnnactes  of  the  extremities  due  to  a  Blight  gel) 
there  is  rigiditj,  which  is  iistmlly  most  mark^ 
Id  the  arms;  the  hands  are  often  clenched,] 
the  reflexes  are  exaggerated ;  the  pupils  af 
equal,  tliough  they  may  be  dilated ;  nystagmt 
are  often  present  Conrulsions  may  occur  G 
deferred  until  near  the  close  of  the  diseasai 
body  usually  wastes,  and  the  disproportioQ  I 
greater  than  it  really  is. 

Such  congenital  cases  rarely  see  the  end  4 
fatal  during  the  first  six  months.  The  causefl 
vulsions,  and  intercurrent  disease,  rarely  rapt 

In  the  cases  which  develop  more  slowly,  t 
ent.  The  head  may  not  attain  at  eighteen  m 
other  cases  at  the  third  or  fourth  month.  Tlu 
of  these  cases  is  that  the  distinctly  cerebral  a 
ihi*  pressure  develops  gradually,  the  brain  sei 
indefinite  amount  of  it  The  more  readily  tl 
pressure  the  fewer  are  the  nervous  symptom 
equiil,  thoy  are  less  marked  where  the  disea 
are  tirruly  ossified  than  in  the  later  cases.  A 
of  efTuBion  may  cause  very  marked  symptom! 
old,  wliilo  a  much  larger  amount  in  an  infant 
less  dialurbance.  It  is  for  this  reason  t! 
causes  such  striking  symptoms,  although  1 
small 

Whether  the  progress  of  these  cases  is  slo 
the  children  is  greatly  retarded.  Many  are 
until  two  or  three  years  old  ;  frequently  the; 
years  old.  The  special  senses  are  generally  i 
telligence  in  most  crises  is  interfered  with, — i 
very  markedly,  while  ^ome  are  idiotic.  C( 
are  occasionally  seen,  but  usually  more  of  tl 
sation  is  not  often  atfor'ted*  The  course  i 
time  to  time  there  are  exacerbations  of  tl' 
current  moningitis  may  he  excited. 

Prognosis, — lltist  of  tho  enji;T(»nTtMl  em^i 
the  fust  year.  It  is  very  nire  that  a  hyilroce 
seven  years*  The  process  may  go  on  up  to 
fipniitaueoysly,  and  the  child  may  go  throujy 
larger  than  nonual  and  u>*ually  with  a  nn 
paired.  Ketrogrossion  of  the  symptoms  is,  li 
Diagnosis. — The  most  important  sympt 
head,  uud  thi?  can  only  be  arrived  at  by  c; 
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parixm  with  the  normal  sizr.  The  rnpidity  of  )rn)wth  is  quite  as  imix>r- 
taiit  for  ilia;(nosis  as  th«'  fart  of  enhir>reinent.  If  the  ImnhI  ^^rows  inon* 
than  an  ineh  a  month  tliere  ean  In*  little  doiiht.  The  eularpMnent  most 
fnsjuently  eonfoundetl  with  liydnHVphalus  is  tliat  wliieh  m-eur?*  in  rickets. 
In  the  latter  <1isi'a><'  it  is  almost  invariahly  irrof^ular;  then*  an»  pnimi- 
nenei's  over  the  two  frontal  eminenivs  and  over  tlie  parietal  Imj^n.  ofirn 
with  furrows  lK»tw<*«»n  them  :  tlie  size  of  the  heail  is  chiefly  tlue  tf»  tliicken- 
in>;  of  the  Umi^s  of  the  skull:  the  marke«l  pniminence  (»f  the  forchrad  is 
not  S4>en,  and  the  increax*  in  the  hi-|»arietal  diameter  is  not  pn's«*nt :  fur- 
thermore, there  an'  other  si^ms  of  rickets. 

Treatment. — If  thert»  is  any  suspicion  of  syphilis,  mercurial  inune- 
ti(»ns  sliould  U'  em]»Ioyeil.  and  |H»ta.ssium  iodidi*  ^iven  internally  in  full 
doM's.  Of  all  the  ojH'ralive  measures  that  have  Uvn  pntiMi^il  fur  this 
coUilition.  and  their  name  is  le<;ion,  the  only  one  at  the  prc-^'Ut  time 
which  sc^ein-i  to  hold  out  any  reasimahle  prosinrt  of  |KTmanrnt  impn»\e- 
mcnt  is  auto-drainap*.  This  c(»nsi>ts  in  istalili>hin<;  a  communication 
hctwi'en  one  of  thf  lateral  V(*nt rides  and  the  >uh-araehnoid  >paiv.  Ky 
thi>  meaii'^  the  tluid  is  cimductiil  to  a  phuv  from  uliieh  it  can  In*  al»- 
HirlM'd.  A  cnn^ideraMe  numlNT  of  cases  have  miw  Im-^'U  ln*atiil  in  thi.** 
way.  The  clanp-r-*  of  the  o]H'ration  an*  very  ^n*at ;  fully  half  the  |m- 
tienl**  haviii;:  tlinl  as  ihe  »lirect  re>ult  of  it.  Of  lhos«*  who  have  ^urvivi**!. 
a  numU'r  have  >ho\ui  improvement  and  a  few  very  strikin^^  impn»vo- 
lucnt.  hut  n«i  compht**  Hires  have  Urn  n'lHJrtitl.* 

/  *•    ■        IMWNTII.K  CKUKliRAL   TAU.VI.YSIS. 

^     -  SynMiiyiii>  :  SpaMir  lli|•ll>^'1li,  |»Arapli-i;iu.  itr  hfrnipli'^iA. 

I'lidtr  tin-  t«riii  nreliral  paralx^i-^  an*  iiielud»il  *i'\«'ral  irmup-  of  ra-^s 
Willi  «aii«M-.  ijuit*'  di^-mnlar,  hut  ha\ini:  rertain  d«l4ii:!f  «lmual  f«'atun's 
ill  eomniMii.  Wliilf  till'  -.VTM|itoiiial«»li»i:v  i-  i|UJ!e  ehar,  tlnn-  an-  many 
(jUe-tioii^  rehitiri;;  |o  the  patlio|ii^\  that  an-  ni>t  \i-f  full\  M-ttli-^l.  alth>iu;rh 
miieh  ha-  Imi-ii  adih'il  tomir  knowleil^i*  within  the  la-^t  f»u  xi-ar-.  Paraly- 
sis di-jM-iidinir  ujMiii  (^'rehral  tumour.  al»M-e-»s.  or  h\ilriK-e]ihalii'*  i-  iiol  in- 
clud«il  in  this  ehapter. 

The  ra-i-;  of  ren'hrul  (Minilvsis  may  U*  di\ide«i  into  thn-^*  ^ri»u|w. 
aei-»»nliri::  as  tin*  paralysi<i  de|H-niis  u|M»n  nmditi«in<  exi-tini:  prior  to 
hirth.  u|M»n   thoM*  conntvte«i  with   hirlh,  or  u|)on  ihiVM*  of  <.uliM'«|uent 

di\eliipliii'nt. 

I.  Paralyiii  of  Intrm-Uterijie  Origin.— This  is  the  |ea<t  fnopient  t^m- 
ditiitn.  In  -^ui  h  raM'>  there  i**  s«»m<'  conp'uital  defc«'t  in  the  l^rain,  due 
sojintiTMe-  to  arn*-i  of  ile\riopment,  at  other-^  ti»  -ueh  inlra-utrniif  le-u»ns 
a*  h:i  !n«)rrliai:»'  «ir  tlin»ml«»*i*.  Then*  may  In»  iMtn-ni-iphalu-*.  or  ix-ts  e\- 
Titi'l'Tij  d'ipl\  inti*  tin*  su)i«lanc«*  of  tin'  hrain.  *ometim iinTr.'iiniialiii^r 

•  |-*.-r  :«  'l;-  II*-*;-'!!  .-f  {\\v  Mir^-hnl  ik«{x><-t<i  aiul  litiTAtiin'.  itt*  A.  S.  Ta\l.  r.  Ainrru-an 
J'>iiriiiil  uf  Mitlitttl  .S-ifiiii'si,  .liiinut.  IWM. 
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with  the  ventricles.    The  origin  of  this  condit 
knowT},    In  rare  cases  the  paralysis  18  due  to  ei 
in  which  the  brain  may  8cem  normal  to  the  m 
showii  a  complete  arrest  in  the  development  o1 
ally  affecting  both  hemispheres.    In  still  otho' 
defeet^  in  development  in  the  motor  eentres  c 
is  sho'w^l  in  Fig.  149,  page  H{Hk     Cases  in  w 
dence  of  intra-uterine  hiemorrhage  are  very  ; 
Stfmptomj<,—]n  most  of  the  pa^aly^»es  due 
of  poweT  ii^  t»nly  one  of  the  symptoms,  and  i 
nent.    It  is  rare  that  there  is  not  some  men 
idiocy  is  present.    The  type  of  paralysis  is  nei 
plegic.    Where  this  is  due  to  arrested  tt>rtieal 
eidity  of  the  muscles  may  be  seen  instead  of 
of  the  other  forms  of  cerel»ral  paralysis, 
ffl}y\*^^^^'  Birth-Paralysis,— Cerebral   birth-pari 
i-^^     ea^es  to  meningeal  hiemorrbage^     The  prii 
^^U  '^  \ymptoms  have  already  been  described  in  eon 

f^^    ^         *    the  Newly  Born.     The  t^eeonthiry  lesions  p 

There  may  be  found  (1)  nieningo-rnct^phali 

sis  of  the  cortex,  (3)  eysts  upon  the  surface, 

in  the  spinal  cord, 

^  /         L  Meningo-encepbalitis. — This  lesion  is 

/       '  is  thickening  oi  the  pia  mater,  and  it  is  u 

>f^y/^V'.,  substance.  The  cortex  is  involved  to  a  varij 
what  ujiou  the  time  which  elapses  between  1 
topsy*  The  followiug  were  the  microscopical 
the  brain  of  a  child  in  my  wards  at  the  Bahie 
age  of  one  year  of  measles :  The  lesions  we 
cortex.  The  pia  was  universally  adherent,  i 
infiltration;   ita  blood-vessels  showed  marke> 

Pthe  veins  in  the  sub-pial  apace  were  dilated  ai 
pia  dipping  in  between  the  convolutions  si  mil 
the  cortex  few  if  any  normal  pyramidal  cells 
layera  were  an  enormous  number  of  small 
blood-vessels  showed  a  cell-proliferation  of  t 
„^ ^ ^ — I 

*  For  fuller  dt^scription,  see  Sachs's  Nervoiia  Disei 
t  Ttie  clinical  features  of  this  case  are  f|uite  us  in 
lugs.  The  cVhild  was  a  drst-ljorn,  delivcriMl  after  a 
It  was  asphyxiated,  and  from  the  first  days  of  its  ] 
usiially  repeated  many  times  a  day.  During  one  of  r 
from  wtneh  Fig,  140  was  made,  was  taken  by  Dr.  Pe 
toms  of  typical  spastic  paraplegia — the  arms  being,  ho' 
mental  development,  and  cunv^ergetit  strabij^mua. 


INFANT! I.K  rERI^MtKAI.   PARALVSrs, 


797 


a  degeneration  in  the  pyramidal  tmet.s  of  tlie  nntt^rinr  i'(*lonTTis  of  the 
cord. 

2.  Atrophy  and  sclerosis. — These  changes  vary  much  in  extent  and 
degree.  There  may  be  only  a  circumscribed  area  in  which  the  eonvolu- 
lion:*  are  small,  firmer  than  usual,  and  covered  with  an  adherent  pia,  or 
there  may  be  an  atrophy  m  extensive  as  to  involve  a  large  part  of  one 
hemisphere  (Fig.  139),  or  sometimes  of  both  hemispheres.  Usually  the 
lesion  is  somewhat  diffuf^e  over  the  convexity  of  Iwth  sides,  and  much 
more  fretjuently  of  the  anterior  than  of  the  posterior  half  of  the  brain. 


Fifi.  139. — Exiennive  Blrophy  and  »cleroftLH  of  tho  right  heminjihero,  from  ao  infaut  seven  and  ■ 
hitU"  ftjouthn  old;  pniibnhly  the  renult  of  a  uieniniij'eal  httHnorrhtt^e  at  birth  (lateral  vIowl 

Ifi^^ory. — Twelve  hourn  alter  hirth  wa*  seized  with  creneral  convulsions,  which  continuod 
for  I'lnj©  days.  No  other  ftyntptotuH  ru>tioetl  till  one  month  >»i?fort'  dcuth,  when  weaknt'Hn  of  left 
arrn  wiis  ohe4trrved.    Never  hclcf  hi'jul  «rcct.    VVu»  plump  and  wi-ll  Douritthcd  ;  ditnj  from  uryHififfaH. 

jw^Ywy.— ritt  not  a*Uu<n*nt;  a  Jarj^e  ovst  tH>cupifH|  the  rctrion  of  the  wcipiml  un»4  j'osterior 
part  of  the  parietal  lohef^  6howin>;:  in  ita  floor  dlEo>louraUoti  and  pigmentation,  evidently  from 
an  old  hiDiiJorrhaj^,     Ktghl  optic  norve,  traet,  and  ernii  mweh  Ktualler  than  thu  leH 

Where  a  depression  of  the  brain  exists  the  space  ia  filled  with  cerebro- 
spinal fluid,  and  in  many  eases  there  is  a  deformity  of  the  skull. 

3.  Cysts  ujKjH  the  surface  may  occur  alone  or  in  connection  with  the 
lesions  just  mentioned.  These  are  usually  small,  about  the  size  of  a  wal- 
nut, but  they  may  cover  a  large  part  of  a  hemisphere.  Such  large  cyata 
are  aometiraes  classed  as  cases  of  external  hydrocephalus. 

4.  Secondary  degenerations  of  the  internal  capsule  and  the  lateral  col- 
umns of  the  cord  are  found  in  most  of  the  caaea  associated  with  extensive 
atrophy  and  sclerosis,  and  in  many  of  those  in  which  only  meningo- 
encephalitia  is  present 

Symptoms, — The  type  of  paralysis  will  of  course  depend  upon  the 
extent  and  position  of  the  original  lesion.  A  diffuse  lesion  is  followed  by 
diplegia;  one  not  qnite  so  extensive  by  paraplegia ;  one  affecting  one  side 
only  by  hemiplegia,  or  even  monoplegia,  though  this  is  very  rare-     Th$ 
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r€kti\*'  frtx|ueocy  of  the  differeDt  forms  will 
at  whic-li  the  patients  come  under  observation 
Saf'hs  iiiul  Peti^rson.*  there  were  tweiity-stvei 
[Oegia.  and  twenty-two  of  lieiiiiplegia.  The 
niiKtH?llaiieous  sources,  chieily  from  a  generii 
cording  to  my  own  ohservations,  which  have 
the  cjisci?  of  diplegia  and  paraplegia  have  o^ 
plegia  more  than  four  to  one.  My  Iwlief  isl 
the  congenital  tn^a^,  or  those  jjje  to  hiciiiorrl 
diplegias  or  paraplegias,  and  that  very  many  i 
first  two  years,  and  never  come  under  the  obfi 
liowevcr,  the  cases  of  hemiplegia,  because  of 
mnch  longer,  and  hence  are  more  likely  to 
Diplegia  and  [mraplegia  will  therefore  be  cod 
typCis  of  cerebral  birth-paUy,  as  the  cases  of  h 
those  due  to  later  causes — i.  e.,  the  accjuired  i 

In  the  most  severe  ease.<  that  survive 
dayi?  of  life  there  remains  soruc  rigidity  of  t! 
legs,  which  is  constant  or  inleraTittenfPalig 


Fia.  140.— Convulsions  in  -pj 


n> 


u.ck. 


is  often  spasm  of  the  muscles  of  the  ne<!k  ai 
thofonns.  In  [iiany  ca>;cs  there  are  frwpieot 
140).  The  general  physical  dcvelojuuent  ol 
with,  80  that  he  remains  small  and  delical 
acute  disease  in  early  infancy,  never  having 

•  JouniAl  of  Nervous  and  Mental  E 
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suj»|M)rt  his  Ik'iuI.  In  othiT  ras«s  ilu»  p'lUTal  nutrition  is  not  atTivtnl, 
and  lift*  iiuxy  U*  prolonpnl  in«K»linit«»ly,  hut  UMUillv  with  H»nif  <h*jrnv  nf 
mental  iinpainni'nt.  Tliis  i>  si.vn  in  all  (h'grii*>;  it  may  l»i*  m>  >li^ht  a^ 
not  to  k*  noticiHl  until  the  chihl  is  two  or  thnv  yfar>  ohi,  or  tlu>  chilii 
may  he  idiotic.  Often  thisi*  ehil«ln*n  are  not  ahle  to  stand  until  ihey 
are  over  thn-e  years  old,  and  i\o  not  walk  alone  until  they  an*  four  or 
live  yi»ars  old.  and  then  with  a  t^vuliar  eross-le*r^e<l  gait,  owin;:  to  >|iasni 
{*(  the  a^UluL-lors.  of  the  thighs.  This  may  U*  so  ^n*at  a-  ti»  enlin^ly  pn*- 
xrnt  walkin«r.  and  while  sitting'  or  lyin«:  the  thi>:h>  may  en»s«»  t-aeh  other. 
Thex*  form  tin'  typieal  eaxs  of  spa>tie  paraple;;ia  (  Fi;r.  111).  All  the 
r«'lleM»s  an*  ;:reatly  exa^'^'eraleti.  The  arms  an*  mueh  le»  atTintdl  than 
the  It'^rs  and  in  alMmt  half  the  numlMT  they  an*  not  in\i»K<*«l  at  all. 

ill  tin-  mild  ea>4*>  till*  early  >ymptom<  may  U*  ovrrhMikiil.  anil  noth- 
ing; e\fite  sii<«picinn  untd  the  infant  i^  >i\  or  ('i;;ht  month<>  old.  Then* 
i>  thru  iIIm-omtiiI  unnii'»!akaliie  muMular  ^eakne>-;  the  rhild  i1«k'-  iini 
>\\  up.  or  iM'ii  hnld  up  till*  hrad  ulii-ii  the  trunk  i^  <«up|Nirt<*«l.  Often 
thrn-  i^  <>h-iT\ril  U-fon'  till'*  time  a  !i*ndi*ury  to  <*titTen  tin*  Imm1\  and  to 
throw  till-  liiMil  hai-kward.  itwiui;  to  >pa«in  of  the  f«>r\U'aI  or  <*pnial  mu— 
rli'N.  Till'  iiiUM  idar  uiakm--^  i-»  often  mi-^takm  fur  ri*  krt-.  or  n-^'anltil 
>iiiipl\  ;!•»  h.ii  kwanlii*— .  A  «  Io^it  r\aniination  u**uall\  diM-hw*-*  tin*  pni- 
riur  of  •.oiiir  rii^'idiiy  of  the  r\i riMiiiiiiw.  partieularl\  of  tin*  iri;-.  ami 
I '\a;:i:« 'ration  of  ihr  kmi'-jiTk-*.  .V**  thr  ilnid  ;:row^  oMrr  otlnT  ->\lllptl»nl^ 
of  iin|N'rfiil  di'M'lopinmt  lH«4-iimi'  mon*  and  mon»  i'\idi'nt. 

Tlien-  art'  rliaiiL''*^  in  tin-  «»ha|»i'  of  ihr  ^kull.  tin-  U*in;r  u-ually  «»nuiller 
th:in  normal  in  all  it>  diamrtiTH.  nr  lIuTi*  ma\  U*  a<»\mm«'try.  There  i*  an 
arrr-t  of  di'\i*lopini*nt  in  the  paraly/<*il  liml»s.  TheM*  an*  Initii  ^inaH«T 
and  -iioiirr  than  normal.  In  many  iaM*>  ahnormal  niovrnHMU*  an*  -^vn, 
wliii  li  iii:i\  1h'  tif  an  irn';:»ilar  ehon*ie  tyjw.  or  tht'\  nuiy  U*  atli«*toid.  Kpi- 
|i'p-y  di\il«ip«»  in  from  :\:\  to  .')l»  |mt  n-nt  of  all  tln*-«'  |i;itient->. 

ill.  Acute  Acquired  Parmlyiii.— Tlii**  i-«  u-ually  of  th<*  h< miphvi** 
ty|H\  alth«»ULdi  dipli'L'ia  and  parapli';;ia  may  in  ran*  in»tanM>«  U-  m«*t  uith. 
Till*  ;:n»up  iiirludr**  eaM**  devrlopin;;  at  any  lime  aftir  hirlh.  hut  the 
jrri'at  i!iaji»rit\  i»f  thon*  -Mi^n  in  ehildluMMl  U';:in  U-fnn*  iIh'  tifih  vi-ar. 

Ktinlntfif. — Th«*  etiolo;ry  i^  often  ol»Mun'.  The  |iaralv«i->  «»oiin»limi'> 
f«iIIow<.  traumatt»m.  It  i*  invasionally  jmi'u  in  the  itiur-M'  of  -M-arh't  f«'\er, 
ini*:t^|i'*.  diphthfTia.  variola,  antl  pneumonia.  Mueh  nmn'  friNjurntly 
tlKin  uiih  anv  of  tin***'  diM*as«"s  it  iMrur*  dunn;;  p«'rtu«»-i*.  U-iriL'  u*ually 
tijf  ontmrn*-  nf  a  «»i'\tT»*  pan»\y««m.  The  fnipimry  uiih  ulihh  llit*^* 
ra-^*  ;iri-  u*lnT«'.|  ill  with  ronvid^ion"  ha-  h-*!  many  to  a^^-iL'n  tin-  a-  the 
uiu-f.if  t'h"  p;ira!\-!-.  It  i-  jit»-«*i!i|.«  that  thr  i^ni^nl* »_••»'*  i^r*'  -•MirtuiH*- 
til'-  p»*ul'  :i!id  ■'••MMtsm*'"  the  i-auM*  of  thf  l»»-ion. 

/•»'■•»•.-  Tin*  !t*io!i*  nf  aiiiti*  iiTi'hral  paUy  mav  !*■  L'r"ii|»"'l  undtT 
tliPi-  l;«;i«U:  il  I  tli«»-i*  i»f  till"  hl«N«il-\i*'»-«'N :  \'*)  iho-^' nf  iju-  iiii!i.iirant>: 
(.'{)  tlio-4'  of  thi*  hrain  >uhMam^\ 


fii^.  Menu 
from  paehyi 
to  trail  111  atis 
dura  mater; 
a^rnia  aeeom 
tu>isi8,  when 
or  the  pia; 
thrombosis  i 
siniKs.  The 
with  sinus-1 
frcNjiient.  1 
aiUopsics  11 1 
pneuTTionia. 
tn?!iu!ly  rare 
faiits;  I  on 
10 on  the  old. 

P^mholijiT 
eiated  with 
ditis,  and  tl 
are  over  sev 
Hio  usual  sL*«i 
of  thf^  fiiidd 
>e  single  or 
[>een  met  \^ 
cases,  1)11 1  it 

2.  Loj?ioi 

Child  two  ttnd  me  half  y curs  old,  ^^^^  geiierall} 

New  York  Koiuullitip  llu;«jnlul,  uiinblo  sf>illal    monil 

to  wiilk  or  oven  tosUind  witiH«iit  iiE^bt-  .^ 

anvii.     Tlii^   JuiMtuiil   iHihition  of  tliu  be    of    syphl] 

liiribe,  w}iich  is  duo  io  Mroii^  adductor  p^p..    ii 

memliranes; 
3.  Tjesions  of  the  lira  in  snhstanee.^At) 
minal  niiidilicaiK  found  in  a  large  nunil>er 
eases  wliere  tht*  jiaralysis  has  been  of  long 
verity  luid  extent,  and  art*  foHowrd  Uy  mc 
eord,  lis  in  cases  of  birth  paralysis.     Then 
nient  of  eysts  of  the  pia  mater,  or  an  aecumi 
noid  cavity,  tliese  taking  tlie  phice  of  the  at 
the  priniary  lesion  m  in  tliese  cases  is  still  a 
number  of  them  are  due  to  aeute  polience 
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]M)I  *    'h.    In  Other  eaDOi  h  chrDnie  iiiffui^tfioqriia  i  ntropbj 

i.s  I  aut(»j>^v%  eltjdcly  renemliUug  tlit*  cofiditioii  MUm  • 

meiiiiigt«l  liirmorrliagte  mTumtig  at  birth«  yi^t  thu  ehildnzn  wvre  normal 
up  tu  the  se^'ond  or  Lhtrd  year  an«l  \\wtv  win  no  acate  otuieL 

Arute  (mraly^i^  ttomftiiuea  ncH:ur7»  fur  which  do  i!!xpUiiatian  can  b^ 
found  at  autopity,  Au  infant  with  puuuniaiua  waj*  odttiitted  tci  the  Ikbidf' 
llr>^pital,  who  had  devdopi*d,  a  few  davii  Im  '  -     ^  *  -  rht  befniplegU. 

It  eaine  au  guddonly,  with  convuUion^,  a:  kwt^  arm,  and 

leg.  The  arm  and  lejf  appeane^l  to  lie  campleieiy  (laralyjcwl.  bat  in  the 
fact*  the  paralysis*  was  incfmrpUttc.  Thi»  pMinil  '  *  '  '  nm  to  imitnire 
M}ini*what  at  thi3  timtf  of  the  chthl*»i  death,  wh  ,k  liltir  wvt  a 

week  after  ita  oQ§et.  At  the  autofuiy  lui  jfro-  i  in  ltiuUI  hi*  diHxiv- 
ered.  A  eareful  microacopi«iil  examination  Wii*.  iU4i-lH  hy  two  Hu^llent 
[lathologiHtj^,  Dn*»  C.  A,  Herter  and  J,  8.  Tharhcr.  wlio  enuld  find  no 
explanation  of  the  paralyi<(i«i*  Kothin^r  ahnomial  was  fotind  exci^t  **  a 
alight  inerea^ie  of  minll  spheroidal  eeJl«  aliout  »ome  of  the  meningwl  and 
eortieal  ve«f^4i4  of  the  motor  area*  The  frontal  and  occipital  lohoi  wvre 
normal/' 

8ifmpiamM, — VMiilc  dipli^a  and  para|il«|^  ara  omaaioiially  peen,  tha 
gri»t  majority  of  eaaea  of  aequtml  iTerelinil  palay  an*  of  the  hemipbiric 
variety.     Whim  diplegia  and  paraplagim  f>eeitr»  il  ia  naually  in  » 

fancy,  and  their  symplDnia  and  emiiw  dilher  in  no  wiae  f nmi  ti 

palaiei.    We  may  therefore  regard  bomipJipa  aa  the  chief  mantfiadaiifn 

of  »'  '  '    V, 

ily»b  it  almost  inrmriably  auddeo,  with  oonirttk 
aiona,  which  are  tisuatly  repeated,  and  in  aerere  eaaoi  follow^  by  loaa  of 
canadotianeH.  In  the  aeooodary  csaaea  Ihow  are  geoerally  the  only  fymp- 
Umm,  In  one  of  my  cnaoi  the  patient  went  to  bed  apparently  well,  and 
awoke  in  the  momini;  with  bemiplc^gia.    S^ncb  an  ooaai,  liowm!r«  in  v^ery 

etceptional.    MThen  the  pamlyata  ia  ^p—r-.*^- ' —  -    ..  ...n. 

pni^ieDt^.  and  in  addition  to  %h^  e<Hitti 

Urittm,  and  other  flymptnmis  -  --amwtniJ  of  an  aenie  intlanint 

pmcv*M  in  tlte  brain,  which  ii>ii.«..u^  lor  a  Tariable  time,  uftualiy  fniiii   ...t 

to  ihn^*  ilayi^  before  fiaralyaaa  la  feiaL    Thi*  tfrnpemlure  in  mfial  imM^n  u 

from  UM)°  to  V^T  V.  Him*  of  trmjiL^nttnrr  lometimei  foUnva^mmfs 

timtw  pf1oel^dM^  the  i^>..*^.r,^4ia.     After  the  didd  nsmwn  eonarimiano-i^, 

and  aomettnaaa  befom  thia«  the  paimlyiia  ia  diwofeied.    If  there  in  a  terv 

«xtenii?e  kmn  tltere  may  be  dipliigb^  deep  coma,  and  deat 

very  infrM|nent    Ifimally  the  kvieii  la  mote  limited^  and  i>, 

are  thoiN^  of  typtcal  hrmipkigia*    Vthm  the  face  k  tnmlvnL  it  m^ 

tra»andoflnttaH»paialtngalhBr.   The  paralyiii  of  tin 

first  eomplete«  bnt  may  improfw  tery  rapidly  in  the  cciu^ 

Diaturbanena  of  Moaation  an^  oaiially  of  a  Iranatant  diaraeter.    After  a 

iwiable  period,  frmn  one  to  aefwrnl  wvoka.  tbe  paliant  begina  tn  naa  tk» 
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paralyzed  extremities,  first  the  leg,  afterward  the  arm,  as  In  adult  hemi- 
plegia. The  convulsions  may  be  repeated  for  the  first  day  or  two,  but 
prolonged  or  continuous  convulsions  are  rare.  With  lesions  of  the  left 
side  of  the  brain,  speech  may  be  affected,  and  not  infrequently  in  young 
children  when  the  lesion  is  upon  the  right  side.     The  retiexes  are  in- 

crea.sed  upon  the  affecte<t  side,  and  a  dight 
ankje-clnnus  may  Ije  present. 

In  the  course  of  a  few  weeks  the  child 
may  he  able  to  walk,  dragging  the  affected 
leg;  the  recovery  in  the  leg  is  sometimes 
complete,  but  in  most  cases  a  slight  holt 
in  the  gait  remains.  The  arm  usually  re- 
covers more  slowly  than  the  leg,  and  con- 
tractures are  likely  to  develop  after  a 
variable  time,  generally  two  or  three  years. 
In  Fig.  142  is  shown  a  frequent  deformity 
of  the  upper  extremity.  Contractu  res  of 
the  leg  lead  to  various  forms  of  talipes, 
gtnenilly  eqninus,  from  shortening  of  the 
tendo-Achillis.  Sometimes  the  arm  or  the 
leg  recovers  so  perfectly  that  the  case  may 
be  regarded  as  one  of  monoplegia.  In  old 
cases  the  paralyzed  limbs  are  atrophied ; 
there  is  more  or  less  rigidit}\  and  the  spas- 
tic condition  may  be  quite  marked.  I  have 
seen  this  limited  to  a  single  group  of  mus- 
cles in  the  leg.  Aphasia  is  common  in 
right  hemiplegias,  and  it  is  not  very  rare 
in  those  of  the  left  side,  because  infants 
appear  to  use  both  sides  of  the  brain  with 
nearly  equal  facility. 

The  mental  condition  of  these  children 
is  often  normal,  in  striking  contrast  with 
the  cases  of  congenital  diplegia.  The 
earlier  the  paralysis  occurs  the  more  likely 
are  mental  symptoms  to  l>e  present,  since  we  have  hpre  not  only  the  direct 
eJTect  of  the  lesion,  but  an  arrestefl  development  of  same  part  of  the 
brain.  Epilepsy  is  not  an  imcommon  se<]uel ;  it  may  be  of  the  Jacksonian 
type,  or  there  may  be  attacks  of  general  convulsions.  In  other  cases 
there  are  post-hemiplegic  movements  of  a  choreic  or  athetoid  chanicter, 
or  irregular  inrounlinate  movements, 

Prognosis  of  Infantile  Cerebral  Paralysis.— In  diplegia  and  para- 
plegia the  outlm>k  is  always  ud favourable.  A  very  large  number  of  these 
cases  which  are  due  either  to  intra-uterine  or  birth  lesions,  never  reach 
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F(«.  Ua.— Dcfonniiyoflen  hufxi  the 
result  rjf  I'ontnu'tureft  following 
iin  itttnck  ot  litMni|>k'giii  ttJur 
jifura  bulonj  J  child  t^vva  jcare 
old. 
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"yiHir,  but  dk»  in  iDfancy  from  maraiimuji  or  arrcot 

dis*.*a.si\     ThoiR*  who  j^urvive  uhujiUv  *how  ^*rtniH  m  muI 

many  are  practically  hclpleiw  an  occoutit  of  tb*  litJCHS 

of  the  II       '     -f  the  extromitiea* 

111  Im  lit  thi*  prognoiris  i»  much  more  favourable.    In  tuont  of 

thet»t^  ca^i$  the  parnly»i«  i»  of  the  acute  act|um\l  variety,  atid  the  Uter  the 
period  of  ou8et,  the  le^  likely  ifi  the  bmin  to  be  sertotiilj  damagvL  111 
mme  of  tliene  [Kitieiit^  complete  recorery  takes  place;  in  otberi  the  ratidiial 
[iiiralyiiiH  in  m  A\ght  m  to  bi?  easily  overhioked  except  on  careful  exainina- 
tion,  the  occurrence  of  cpilepiiy  being  piThap^  the  firxt  thing  arh^  *-  '^  !^ 
one  to  8U«pect  thiit  a  previous  paraJy^is  liait  exierted.    The  gnmt  lu-  f 

chtldfeii  who  have  {^utTercd  from  infantile  cvrebral  pttky  hafii  »ar  dcgftt 
of  permajient  paralvKig  and  u§uaJly  some  defonnitiiia  fmm  coQtnidinmi 
the  extent  of  twith  varying,  of  or)ur^,  irith  the  lewity  of  the  prtimiy 
k^ion.  In  all  c:a>4«^  KH*n  in  young  infantji  it  ia  esceedioigly  dtffieiilt  ta 
give  A  pnjgnot!^ii«  in  tx'gard  to  future  mental  develo|]ineKit,  Ai  a  rule,  the 
imtmirment  i**  directly  projxirtionate  to  the  extent  of  the  paraly^if  and 
ita  intensity ;  although  in  cKceptional  cajiea  we  find  a  good  deal  of  mmk* 
tal  tli!tturlmnct>  with  only  moderate  paraly^tn^  ami  rict  ftrm. 

Diagnosii. — The  diagnmiti  betwe«ni  tlir  congenital  and  aei|uired  fofma 
of  tfrebrul  imhy  i»  of  no  great  practiml  importance^  and  ^ 
pofi$i(j|e;  for  the  #.ymptoni0^  in  rongimital  caaes  are  iiftcn  n  v 

marked  to  attract  attention  until  childn-n  are  old  cnoi^fh  to  ail  alone  or 
In  walk. 

It  may  be  quite  diHicult  to  di#tingniifa  eorobnl  pandyw  from  infan- 
tile tfpinal  paralpi^.  The  hiatory  of  an  acute  onaet,  the  atrophied  liniba« 
tin-'  '  ties,  and  the  abionceof  auMorjrdiitnriHinoeiuatay  be  fo«^  in 
hot !  ,  >na«    Spinal  paralyaia  la,  as  n  mle,  inoiio|ileg»c;  and  often  af* 

foeta  but  a  ningle  group  of  muAelen^  Cereliral  pMuraly^ta  is  eitlwr  diplfgic 
or  hemiplogie  in  character,  and  evon  iboofb  luiiy  a  lag  or  an  arm  may 
aeem  to  U*  afTivtiHl,  a  mtieal  oiiniinntinn  will  imallj  imnl  the  fad  that 
the  other  limb  of  the  aamo  shIc  Iuis  aUo  anjlefed.  Tlie  iraonoe  of  rigid* 
ity  and  cxaggerntcil  reAesea  ta  quite  aa  important  e? »ileoc«!  tff  thia  m  Iom 
nf  power  The  etoctrioil  reatiioDji,  htmrver,  are  rfincttticaire;  the  pm> 
tioci  of  degem*ration  la  afatent  In  cefcbral  pnralyaia,  while  it  if  pracnt  in 
jfcpinal  paralvKtit. 

Simple  aii  the  differentiation  may  aeem  in  nwtft  caaoa*  the  mialake  ia 
frrr^ucntly  made  of  confounding  cerebral  diplegia,  partienfairljr  of  the 
flaccid  type,  with  rirketa.  But  a  careful  htntory  and  a  thoioagh  esani* 
natiao  will  nanally  dispel  all  doubt  (aee  artide  on  Riebata).  CaMi  of 
acmto  acquired  parmlyaia  at  Ifaa  oMol  majr  bt  miatoban  for  nento  naBia* 
iiti%  bnl  onriy  loaa  of  eonaefamaoaaa,  the  earlj  defriopmat  at  tha 
paralytia^  ita  pennaoent  cfamrarter,  and  the  iharl  duimtina  of  thu  amte 
symplonia,  diattngtnah  mam  of  bomorrhafe  from  thoae  of  mensngitia; 
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but  wlicn  it  follows  traumatism,  and  when 
some  other  disease  such  as  pneyiuonia  or  8ca 
cult  or  iTnpossil)le  to  make  a  diagnosis  betwee: 
Treatment. — The  course  and  the  result  (X 
upon  the  extent  of  the  injury  to  the  brain, 
which  it  is  inliicted, — all  these  being  conditi 
power  of  the  physician  to  mtKlify  or  control.  , 
palsy  is  tlierefore  extTemely  unsatisfactory,  i 
practieally  nothing  can  be  done,  exee]>t  for  t! 
cations.  The  aequired  cases  during  the  aeut 
like  all  other  casos  of  acute  cerebral  congeal 
solute  rest,  ice  to  the  head,  and  hroniides. 
u^ed  in  early  eases,  and  little  or  nothing  is  to 
late  ones.  Mucli  can  Ik?  acconiplishcd  in  an  ec 
tal  derangeruents  resulting  from  cerel>ral  pal 
the  treutuient  relates  to  the  deformilies.  ^ 
venteil  by  the  early  use  of  orthopaedic  appai 
in  old  eases  may  be  greatly  benefited  by  teno 
by  the  use  of  suitable  apparatus.  Kpilepfiv 
depends  on  other  causes. 

MENTAL  DEFECTJ 


DEFICIENCY,   IDIOCY,    IlfB 

All  gracles  of  mental  defects  are  ??een  in 
a1>ove  used  characterise  the  chief  clinieal  ty|>t 
that  these  shade  into  each  other  by  nlnmst  ii 
may  be  the  result  either  of  arrested  developn 
of  the  IjraifK 

The  backwanl  child  does  not  belong  in 
plac(*d  here  by  parents  or  teachers.  Such  c 
mental  pwuHarities.  but  differ  from  the  nor 
slowness  with  which  the  incnfal  functions  are 
able  of  these  being  speech.  It  is  backward  chi 
the  milder  grades  of  inentid  defect  that  are  o 
est  and  iTiiportanee.  for  in  them  the  mental  cf 
snnie  jihyt^ioal  cause  which  time  and  proper  in 
lunn  causes  are  defective  sight,  or  hearing,  se^ 
malniitrition,  etc. 

Following  somewhat  the  classifieation  of 
of  children  may  he  divided  into  the  followin, 

1.  Those  depending  uj>on  such  congenital 
arrested  development  of  the  brain  as  a  who 
ticularly  the  frontal  lobes.     An  excellent  i 
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cases  is  seen  in  Fig.  149.     Another  variety  is  known  as  "  Agenesia  cor- 
tictiliti  (page  790). 

2.  Those  associatetl  with  external  or  internal  hydrocephalus. 

3.  Those  a.ssociatwl  with  microcephalu.^,  either  with  or  without  pre- 
mature ost^ification  of  the  eraDial  bonc;*  (Fig^.  li(>-14H). 

4.  The  paralytic  eases,  including  the  varieties  which  occur  in  the  dtf- 
fen^ot  forms  of  cerebral  paralysis,  the  greater  |>4irt  of  which  arc  due  to 
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Fi.i.  143 


Flo.  144 


Fm.  14:. 


Flu,  i46. 


Flo.   117. 
Ytirioufl  ly\m  of  itienbil  defects. 


Fi».  H> 


Fro  a.  14<^U5.— Mon^foriitn  type. 

Fiti.  Ht'^.-'Six  iiiouihft  old;  died  at  twenty -two  uiontJiA;  could  not  hold  up  the  h^tul,  or 
undcristatid  Anyl!ikiif. 

Fm,  U4.— Boy  ftix  and  u  half  years  old;  did  not  wnlk  or  tftlk  till  four  yeam  old;  now 
quite  iiitJ*Ui>reiit,  alin'>tit  iif^rtrial. 

Fin,  145. — (Jirl  four  yoara  old;  mental  dovvlopment  like  thut  of  it  nonniil  t?hUd  of  two 
iind  d  hulf  yt'iirw;  wulkw  vc*ry  awkwardly, 

Fio,  146. — Hoy  twelve  years  oUl;  niierocephalb;  wftlk«d  ftt  about  four  yeain;  ean  roud 
and  write;  devtbiifniit'iit  like  tlmt  of  a  normal  cliUd  of  eig-ht  years, 

FuK  147.— Mieroecj»httlic,  »even  y«uw  old;  uiideretaiidit  i«o*t  of  what  in  aaid;  cauuot  talk 
intcltiifibly, 

Fto.  148.— Girl  of  cipht  years;  irnbi^ilc";  cannot  w id k  witljout  fieljp. 

Note  ttiut  thi*  expri'MHHiii  In  H4,  146,  and  I4t»  in  not  dun  to  iidouoidH;  144  and  lif*  htive  had 
UiDm  nuMoved. 

nicningeal  Inemorrhage  at  birth,  and  which  are  clinically  associated  with 
spastic  diplegia  or  paraplegia;  a  .siiialler  nundx-r  are  associated  with 
acipiired  cerehral  paralysis,  most  frtKjuenliy  following  meningeal  haem- 
orrhage. 


Fio.  Hd.^Arrested  deireloPinent  of  rhe  fktnUl  lohew  of  thi 
from  ui]  kliotii!  child  twelve  nio 


mn\  iiietitAl  development  (Figs.  14:1-145). 
tejietl  from  before  baekwanl ;  the  nose  rath 


•  A  mleroscopieal  exBmination  by  Dr.  Marthii  W 
afTecteti  region  to  be  only  one-tJiirtl  the  norma)  thick 
defined  *  there  was  a  striking  absence  of  the  eharacti 
and  small  pyranudal  cells  behig  few  in  number.  T 
tisane*    The  white  subataDce  was  normal,  as  were  als 
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most  striking:  Ihin^'  is  the  narrow  ]>al|M>)>riil  fissun's  wliirh  \\n\v  a  ilown- 
wanl  inclination  toward  tlio  nos4».     Tlu»s4'  |mti<*nts  alnio>t  alwav-  have 
the  nioyth  ouyi;  and  tho  facial  cxpnvsion  lijcc  that  diu'  to  hir^cjidiirioiils 
may  lead  to  the  suspicion  that  this  is  the  onlv  iimdition  pn'xnt.     The 
mouth  hn'athin^  is.  however,  due  rather  to  the  {Mvuliar  c«tnfoniuition  at 
the  base  of  the  skull,  and  the  antjy:ijf>r4iroj«Hjii>lU'»f  the  lMHlii2ii»f_lluLUJil5:r 
cervical  vertehrae.    The  Mon^rolian  tvjK?  is  Mvn  in  all  ilejrn»is  of  >cverity. 
In  earFv  infancy  these*  ohildn'n  may  pn'M'Ut  no  striking'  |)e«'uliarities  cx- 
<'<»pt  in  facial  expression,  and  n  ^»neral  backwardness  of  physical  develop- 
ment.     Denjjtion  is  dehmil ;  they  may  not  >it  abme  untd  tin*  ap*  nf 
ei;,dit4H»n  months  or  two  years,  and  fn»<juently  «lo  not  walk  or  talk  inti»lli- 
p'Utly  until  they  an*  four  or  five  years  id<l.     In  the  mild«'r  fornix  tht»y  an* 
often  n'pird«»<l  simply  as  very  backward  <'hildrcn.     In  the  iui»n'  -^'vcn* 
forms  the  mental  d«*f«'<t  nuiy  Ik»  ^^reat.     Their  n»si>tanc«'  is  fi-i'blc  and 
many  die  in  early  childluMMl.    Little  is  known  of  the  «*tiolii^ry  nf  this  e<in- 
dition.    ('as«'s  <K-cur  in  all  classi's  of  sin-iety.  and  when  other  clulilrfu  in 
the  family  ariMpiite  normal.       ({   4  n    #,       '  "     ^     /  *         /    f '  "       ?'#'/■• 
.  *S.  Anmjiirotic  familv  JdiiHY.  •  fliis  naim*.  pn'i|MiMil  by  Sjuh^.*  indi-  ^'       "./ 
cjites  the  prominent  featims  of  the  malady,  which  i;*  not  a  \t'r\  ran*  one.  ^  jm   y^4 
The   Jir>t    symptoms  arc   u>ually   noticnil   U'twi'^n   tin*  third   and   *i\th 
months  in  apparently  ht^ihhy  infants.     It   i^  thru  iliMiiM-n*«l  iliat  the 
infant.  \iho  U^fore  thi<  has  s4»»Mueil  to  s*««»  wrll,  n«»  li»n;:iT  ni»ini*«»  i»bjtvt*;  ^       ' ^^ 
the  evprc'-.-jon  UH-iMnc--  >tupid;  tin*  infant  doi*^  ntit  hold  up  lis  htiul  and     . 
ni*v«T  b-arns  to  >it.     There  i»i  relaxation  **f  ibf  \oluntary  imum  li-..  •n*|k'-    k     '     '< 
iially  tboM'  of  the  trunk.     Th«»  characlcri-tic  fcaturr^  of  tb«'  di-iM-^*  iir^»  ..    ',**■  < 
revi-ali**!  by  them)htiialini»si*o|K\     There  is  a  milky  blue  i»r  whili'  an'H,     '    » •.' 
with  brij^bt  clnTry-nNl  n-ntn*.  occupy  intr  the  pbut*  of  the  ma4uhi  lutiM.  and    '' 
aLr<»pby  of  ihc  optic  du-c    Tin*  oiubir  rbanire-  an*  *Miiii.i-tru-.il.     Tbe  \ol-     "  ^  •  "•* 
untary  mu«»clc>  >bi»w  more  or  b"»^  the  nMrtmn  of  ilri^'iii'Taipin.     Tin-  di-*- 
iNi-M*  i-4  protrn'-^ivc,  and  U'»u:illy  fatal  wiibin  a  year:  but  in  ia^i««ii.i'l\  the 
bliutl.  helpb —  I'bild  ina\  li\e  for  \\\n  or  i'\cn  -i\  \iMr-.     \Vb«ib«  r  tin*  di;*- 
i*a^*  is  a  tb*\i'liipint'nial  dt';;i*niTation  or  an  iiillammath>ii  ><»  u**x  \*\  ileter- 
mine*!.     Tin*  brain  «»bow^  d»'f««4ii\i'  di'\i'lopiinnf,  wiib  di*::»n«'r.in«in  ami 
tliromatt»l\-.i'*  of  ibc  ni-rvc  «i-IN.  M-bTo-i^.  auil  ibuktiiiii:;  ff  tiif  mcm- 
braiii"*.     Ni-arly  all  **(  tin-  n'|»orttil  ca-n-.  ba\e  U-eii  in   Itt-tjuxi^.     The 
pr«»;^'n«»«»i^  i-  at  pn'-mi  li.ijH-lr--.. 

1*.  U«»tb  "iNiratlie  rrriini-m  and  ^■honll^^l-ll^-tn»pby  !ia\e  many  sym|>- 
toin<  suu'ire-llll;:  UHMltal  di'fi**  t-.  bill  lliey  ijo  ni»t  ••trii!l\  U'loiJi;  in  this 
cati'L'ory.     TIh-v  an- «"«m*id«'nil  M'parat••l^  lal«T. 

Ill  adtliTiMii  !•»  !b«'  tthij'iL'ieal  fa«i«»r-  U'hmirinir  to  iln-  ihfTi  r»iit  ci»n- 
•litiMii-  alnixi"  ib'-«rilN-«l.  lln-  inlliH'no*  nf  bin-ilili  i-  t-i  U-  «'iii-:.lin^i : 
linn-  llla^    U*  bt-nililarx    in*r\«»ii''  iliM-aM^,  alii»{|oli«in.  -xpbil;-,  ^r  miiih» 


*  Ni'w  V«>rk  .MihIu-aI  Joumal.  July.  1SU6;  also  K««tiiig*!i  Cii-tti..  Suppiriurni,  ItML 
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other  vice  of  constitutioiL     Jntcrmarriag 
of  the  causes  most  frequently  assigned ;  hut 
the  question,  Huth  reacheia  the  conclusion  tb 
by  the  fac*!^. 

Diagiiosi8,^Certain  types  of  mental  def 
after  the  age  of  tliree  or  four  years,  especi 
where  they  are  due  to  the  graver  cerehral  lea 
eephalus,  various  cerebral  palsies,  amaurotl 
forms  and  in  infancy,  however,  tliis  is  not 
impossihle  without  a  considerable  period  o 
a  backward  or  p4X*uliar  child  from  one  w 
defect- 

To  appreciate  the  abnormal,  one  mui?i 
and  physical  development  of  healthy  chil 
average  muscular  development  can  usually  i 
forejjve  rmm^is  old,  often  ^l^JJixee  montlu 
seven  ojieij^ld  months,  and  stand  with  as?^ 
months.  Toys  are  held  and  usually  handle 
months.  Tlie  nx^>gnition  of  tlie  nurse  or  ma 
time.  Usually  the  first  distinct  words  are 
the  first  year,  aud  at  two  years  most  chil 
short  sentences.  Variations  of  a  few  mon 
mentioned  can  not  he  considerefi  abnormal. 

To  determine  whether  an  abnormal  men 
of  poor  general  nutrition,  or  is  dependent  13 
Un-i  development  of  tbe  lira  in,  is  frequent 
ditficiilty.  The  backward  infant  is  usually 
things  whieli  he  does  not  do;  while  with 
only  are  the  proper  signs  of  development 
peculiar  symijtoms  may  be  observed.  The 
ab>ne  until  he  is  twelve  or  fifteen  months  • 
he  is  two  and  a  half  years  old,  but  the  cer< 
cases  pro]>ortionate  to  the  pliysical  conditioi 
that  the  first  words  do  not  come  until  two  y 
until  three  years  old,  and  yet  in  understand 
for  him,  the  child  may  seem  bright  and  his 
gressive,  altliough  slow. 

All  children  who.se  development  is  dela 
local  signs  of  cerebral  disease;  the  symptoii 
ous  heads  of  early  hydrocephalus,  mening^ 
ism  should  be  sought.  Hight  ami  hearing  si 
if  possible,  examined  with  an  ophthalmosco 
hands  should  be  tested  in  various  ways;  the 
eral  rigidity  or  sliglit  paralysis  noted,  also 
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trunks  neck,  and  oxtn^mitii:^.  Many  ehtldn*n  who  am  nieiitaUjr  defidoit 
do  not  (^h«)w  any  dii^turbanccs  of  nutrition  during  tbe  fint  y«ur«  The 
growth  of  thc!  IkhIv  in  height  and  weight  may  be  c|uit<$  nDrtnal;  althiiugh 
Um  In  rarely  true  of  the  nummular  piiwen    Some  of  Ihroi  ^how  marketl 

kiign^  of  lmckwardnc.<8  in  pliynieal  dev<4opmi*nt,  and  in  nearly  all  tht'tu 
are  mnw  other  striking  symptoiui^.  Anioiig  the  moat  fnM)iieotly  oolioed 
are  dnx>hng,  an  open  moutli,  a  protruding  ton/j^ue,  a  fiiml  aiinleia  i»lan% 
the  production  of  i^me  inarticulate  su>und;i,  wliii^h  an*  ui^ually  |M»'uliar 
tt»  till'  chihl  and  may  Ut  n^iH^atol  many  tiini'54  a  day.  OcemitionaJJy  tbert? 
arc  i^harp  »creami»  without  any  evident  cau^*,  idm  irregular  ainik^i* 
movements  of  the  hands.    Objccta  are  not  properly  held,  and  if  gmtped, 

^  they  are  ioon  dropped  by  an  infant  of  twelve  or  fourteen  mcmtki  at  lir 
a  normal  one  of  Ihrt^e  or  four  uumthj^*  The  child  iloesi  not  Tccogmm  itA 
|K)ttle  or  ita  nnrm.  Nyt^tagmud  in  often  preaienl ;  and  there  may  be  ill- 
deflutHl  attacks  «if  a  c*fmvul?«ivc  natunv  or  tyj»irttl  convttUianj».  The  in- 
fant in  not  attractetJ  by  bright  coloun«  or  toy*,  niu],  m  »hnrt,  M-^'m^  dn!! 
iHd  unreiipcin«ive  to  every  mental  impnmtion. 

An  aeeurate  ♦!  ^  usually  earriee  with  n  t 

progii4Mit<.     Few  ifu?si  whicli  can  l^efall  a  I.. 

to  have  a  mentally  defixHive  child,  and  the  phy»ieian  »  opinion  t*  m^iit 
4*arly  and  eagerly  afl  to  the  protiable  outlook  for  alt  children  wlio  arc 

k  iusjm^tcd  to  l>e  in  any  way  abnormal  Th)  poMibUitioi  of  error  in  tba 
early  yetui*  art*  gnsat,  and  much  needlesi  suffering  ia  often  cansBd  la 
parents  by  an  errom^>u«  opinif>n.  It  iit  the  expfrienee  «»f  all  wlio  mm 
many  of  the«i:*  chiUlren,  tluit  tiomt*  who  wm*  n!ganbnl  at  tli^  agt  of 
three  or  four  year«  a«  Henouiiiy    '  hare  in  the  i^tid  tttnti«d  out 

III  lie  entirety  ni*rmal.     One  liboui inn*  always  put  the  boft  i-'- 

«ible  interjiretatiitn  u|ion  tlie  faetii.    The  aiiKiunt  of  iinpmrviiieiit  ^ 
iake^  placet  in  tftany  of  tltcsic*  no^i^  i*  mmi  •  ahofc  MaU^ 

ntcnt  apphe;*  of  courm*  chii*Wy  to  children  w.  00  ifTidBDeHi 

of  grrms  cerebral  te«ion^  The  defiatioai^  from  what  b  rnirtnal  are  mMnj 
and  wide,  aoil  careful  oiNwrvatton  for  a  lung  period  la  n^fxmttrj  beforr  a 
child  iji  pronounced  idiotic  or  even  foobhsmintled. 

Moiit  cft^ie«  of  idiory  exhibit  to  a  frcater  or  lew  defrea  tbo  ilifiiiata 
i<m.     In  an  V  of  6lt  idiota  by  Howe,  tbeiw  wa« 

[  irN4int^];ih  .  «iiM  debet  of  the  noio  orniMth, 

such  aa  han^^tp,  high  palatal  arch»  or  defl  palate^  in  ^*1  c«Ma>» ;  and  ikmho 

^deformity  of  the  hi^idn  or  foot  in  114  camn ;  wbUe  in  fNl  tliani  wm  paiwlyiia 

f^  one  or  mon;  liinba. 

Trtatment^The  pmbkiw  ia  oMisfitially  an  t^lnoatioQal  one;  and  for 
inrh  c^dtlcatioa  fpeeial  tearboiv  and  often  ^pedal  achoi^f-  ^  "  >!i^pettsw* 
bK    WiUs  audi  adTantaiTBi  it  b  aarpriaing  to  aea  wl^^  i^vntn* 

plidied  with  many  ehtldfoi  who  liaTe  a  ierere  irrack*  of  m< 
fret.    To  fumi«h  a  proper  mcana  for  edomtit^  ihem  childm  u  m 
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Paintings  show  that  iiuiii}'  of  tlie  nlj  cou 
Becjiusc  of  their  striking  appearance,  thea 
inueh  curiosity  and  interest 

The  ctiuses  of  chnodro-dystropliy  are  un 
any  l)ere<lilary  connection  heen  traeeil  Tt 
in  foetal  life  and  consists  in  a  distnrhan( 
of  primary  carlihigo.  It  affects  endochor 
intra-nionil>rjinoiis  ossification.  The  flat  h 
fore  csi'ape  wliile  the  bones  of  the  extren 
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dooi  not  tfftet  batic^  which  an?  cartilaginous  or  almoal  entimly 

A~lhmii|rh  the  jrr«a(er  part  of  intra^utcriiie  life.     One  of  the  mmit 

fitrilcing  changea  in  the  9ku\i  in  tb«  nynof^ 
f*U  or  early  oa«iflcation  nf  tho  triba^iUr  Umc; 
thi#  U  formiil  of  Iwn  fwirt^  nf  th«?  ^pht«- 
iioid  and  the  i^phcnoidal  proceN*  of  llie  ocdpi* 
tul    l>oni\      Nnnnally    '"  "  ^i^^- 

nut  take  plttt*^*  until  «'i  K 

with  chondro-dy atrophy  it  oft*  n       j  n<   ifi 

fero.     Thi-*    i 
.'i^  the  }iaM^  of 

rowa  b  tbttf  erowikd  npirard  and  foru^ni 

uiifing  thi'  gnmi  pmmiiMlMe  of  the  finx*- 

-ad  (FJR    150>.     The  upper  jaw  appear* 

u'ry  promincof  nn  aiT«>uDt  itf  lb*  dqirataaoD 

lit  the  mot  of  the  nom^ 

In  the  liiu^  bonea,  Ihi^v  ia  m  raaifcud 
intcrfi*rt^ncf»  with  the  oormal  row*fanBatMii 
of  the  prQlif^tnitiU)^  i*«rtilagf}  ecUs,  wMdi 
may  he  «eefi  in  all  d<*im*«s*.  In  *«tine  capm  a 
|jertoAtcal  lamdla  |  wwio  ilie 

epiphvi^ia  and  the  u  ..^  .  .  iriher  n^ 

ftricting  the  growth  of  the  long  boiici.    Ai  boiie  formatinn  tM^t^th  the 

periosteum  gi3e«  on  aormally,  the  honm  in  Ihia  cnnditicHi  are  thkk  a«  well 

aa  short. 

Symptoma. — Tlie  majority  of  children  itiflriii^  froin  Ihti  nindittno 

an>  either  lK»ni  dead  or  die  shortly  after  birth.    Tlio^*      '         rvife  an- 

delicate  during  infancy,  but  afterward  may  be- 
come atrcing  and  liealthy.    The  moat  ilriking 

thing  alH>ut  their  appearan<^  ia  the  twy  short 

legs  and  arms  as  compared  with  the  length 

of  the  body.     At  birth  tbe  arms  in  m>uiv 

waea  do  not  reai^h  to  the  waist  ltne«  ami  i!m 

length  of  the  Indy  may  W  less  than  the  <  r 

rttmfcn*nce  nf  llio  liend.    The  epiphyt«tt  •pfvMr 

somewhat  enlarged,  t^      *  * *  * 

lh<»  (Jiin  of  the  cxtrri 

soft  parta  soemii  h  too  abundant 

f Of  the  fh^^ " -'"^ '  1  »^t ) .    I n  infancy 

these  eh  fat    llir  faiHal 

eiprcMJ'  no  is  usually 

a  d<iep  di ,... ..,;  „,..,,  „..,p,  at  the  base  of      ^'"* 

the  nopi?  with  a  very  martod  praninawi  nf  the  ftirdiend.    The  hand  mi^ 

not  only  aoem  lnfge»  Imt  by  nMaaaraMDl  may  be  ifne  or  wm  two  iashii 
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above  tho  normal  average.  An  erroneous  c 
nften  made  in  the  early  stage.  Dentition  i 
but  not  more  so  than  is  seen  in  moderate  i 
ets.  Marked  relaxation  of  the  ligaments 
rather  feehie  mnseiilar  power  often  delay  \i 
ing  until  Ibe  third  or  fourth  year.  If  the 
h  large  the  fontanel  may  not  clo^e  till  the  fo 
or  fifth  year.  The  appearanee  of  the  fingc 
quite  charaeteri;r!tie,  causing  the  so-called  ^ 
dent  hand,''  The  fiogcrs  are  very  short  an 
nearly  equal  length  and  an  angular  separi 
is  8een  at  tlie  seeond  joint  (Fig.  153). 

Although  not  noniuil  in  their  mental  d 
opment,  these  children  are  far  from  I 
frehlc-niindLHl.  T'hey  are  often  several  year 
hind  the  normal  in  speech  and  in  most  i 
lectual  effort*.  The  average  patient  is  ab 
read  and  do  many  ordinary  things,  but  th 
somewhat  peculiar,  and  nii  critical  e.xamina 

in  hk  menti 
good-natured 
trolled,  and 
With  advam 
a  very  pecul 
a  nee.  The 
marked  lore 
and  late  bo 
striking  pict 
inuiu  height 
I  ban  three  a 
fliough  whil 
power,  hiter 
muscular.  > 
sexual  poive] 
Iiecomo  preg 
niosl  ahvays 
formity  of  tl 
In  infam 
confounded 
and  cretinisr 
aeteristic  th. 
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Fia.  154, — A.  Normally  developwl 
boy,  age  oii^ht  years,  fl.  Typical 
ohondiro-dyetrnpliy,  ag-e  cightoou 
yewu.    (Marie.) 


made  if  the  child  is  carefnlly  examined, 
influence  upon  the  condition.    The  use  of 
without  eflPect, 
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SPORADIC  CRETINISM, 

ajnonymt:  Cretinoid  Idiocy.  njurd^iDAtoiii  hdhej,  idktej  villi 
pttctiyd«niiAt(nui  ciaclieifak 

Since  Uie  early  descriptian  of  thin  di^eaw  by  Fagge,  in  1871  ud 

187 1,  nutiterou^  ca^te^  have  been  publUhed  in  Englanii*  oa  tliL'  coaiififlBt 
^of  Eurf>{H\  mid  in  Aim?rt€*a,  nliowing  that  fifMiradic  eretinifni  k  nol  coo- 
'filled  to  liny  inmntry.    While  th«^  coDditioii  in  relativdy  a  rare  one,  aiooe 

it  has  im*n  ^^nerally  n*ei>|irni^  it  u  found  to  \n*  much  mow  rommoii  tliaii 

waa  fonrj«Tly  >iiippoe**d* 

Etiology* — It  i»  now  wgII  c^tabtiihed  that  thiii  condition  dcpendft 

upon  the  absenoc  of  the  internal  iMseretion  of  the  thyroid  glaocL     In 

a  Pit^rim  of  ftixtt*«m  autifpniQi 
ccjllectid  by  Fletcher  llnirh» 
tbe  tiiyrotd  gland  vaa  ab^i-nt 
in  fourteen  and  the  §«it  of 
bronchoedt*  in  two.  The  ivmp* 
torna  doiely  reiiftiible  tlie 
myxinh^nia  of  ailultit  w\i%d% 
folloirii  the  nnnofal  of  tlie  thy* 
roid*  Ilegardinir  Ihrc  caiiaiM 
which  destroy  the  •*- -  i^ 
gland  or  abolbh  itn  f 
ItltJe  ia  a<  yrt  knnnTL  In 
omil  oaaoi  t!  is  protialdy  a  con* 
genital  oooditiocL  In  ^nie  in- 
atanoM  it  haa  folhiwi^l  aetitc 
rtiw^aap,  In  a  ci!rtjuu  number 
of  (saiea  •poradit*  cretinbm  H 
•aaoeiated  with  gnltre.  At  a 
role,  only  one  eaia  ocrur^  in  a 
family,  ihn  other  membtfi  of 
whkli  prannl  nothing  dmor- 
mal  im  mental  or  phriim)  do- 


ri«.  iNv^A  t,v|>ui»i  r-nf  n:  t«  .  tiki  «  KAif  Byia|i<eM. — ^The  sympUniii 

>*^  ^ ;  .  niii^nt  i«  IK.  u*!^'  u^«^  ^f  rirlinii..n  in  mmirmmmm^ 

their  appearance  durinit  the 
flnt  year,  but  are  ioinetiiiMM  mi  Aighi  as  not  to  he  notimt  unltl  childtw 
ait*  two  or  three  vear^  oUK  at)«l  exLT(ilionally  not  until  rfv*  •efontb  or 
oighth  jmr.    Ttie  geoeml  appeuancr  of  thi*  rrrtin  t^  and  m 

dianuierijitir  than  when  nnee  «f«n  the  diaaane  can  hardU  .»i  >  ^^  ije  reoo^ 
niaed  ( Ftgs.  IM  and  1541).  Dm  body  ia  gmtly  dwarfed,  and  dLOdm  of 
flftern  years  ajv  often  only  two  and  a  half  or  three  fiot  in  height    AU 
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tho  extHMiiities,  the  finders  and  the  tiK»s.  an*  short  and  thii-k.  The  siih- 
eiitan<»<)us  tissue  sei*ms  very  thick  and  lH)|r^y,  hut  d<>i»s  not  pit  u|Hin  |m»>- 
sun»  lik(»  ordinary  onlenia.  The  faeii^  is  extn'niely  ehameteristie:  Tlie 
head  sirms  large  for  the  Inxly;  the  fontanel  is  o|H»n  until  the  eighth 
or  tenth  year,  and  it  may  not  be  c1os4h1  even  in  adults;  the  forehead  i« 
low  and  the  hasi^  of  the  noi^c  is  broad,  so  that  the  vyvii  are  wide  apart ;  the 
lips  are  thick,  the  mouth  half  open,  and  the  ton>rue  usually  pnttrudc^ 
slightly;  the  cheeks  an»  baggy,  the  hair  coarM*.  straight,  ami  generally 
light  coloureil.  The  twth  ap]H'ar  very  lat«» — in  one  of  my  casis  none 
were  present  at  two  years — and  are  apt  to  di-eay  early. 

Fatty  tumours  arv  quite  constant  in  oldrr  children,  although  they  are 
often  wanting  in  infantile  castas.  They  are  mi'U  in  the  supra-clavicu- 
lar region,  just  behind  the  sterno-mastoid  muscle.  >ometinics  in  the  axilla, 
or  betwivn  the  scapuhe,  and  sometinK»s  in  other  parts  of  the  Uwly.  In 
distribution  they  an»  apt  to  l)e  symmetrical,  and  an»  usually  alnuit  half  th«» 
size  of  a  henV  egg.  The  msk  is  short  and  tliick.  In  ran*  ca^--  then*  n»ay 
Im'  a  slight  de|>ression  corresjMmding  to  the  liK'ation  of  the  thyn>id  gland. 
TIh»  chest  is  not  defornuMl.  The  alNlomen  is  large.  |N*ntlulous,  ami  n-s^'ni- 
bles  that  of  rickets.  The  skin  is  dry.  |N'rspiratinn  scanty,  and  ec/.ema  is 
t^ommon.  The  vni<f  is  htmrsi'  and  nnigh.  Patients  oft«'n  do  not  walk 
until  they  are  live  or  six  years  old,  and  then  they  waddle  in  a  clum>y  way. 
All  the  niDvemenis  of  the  ImmIv  an*  slow  and  lethargic.and  everything  imli- 
<ates  mental  ami  |»hysical  li»r|M)r.  The  n'<tal  tem]NTatun'  i-*  u^^ually  miI»- 
normal.  I  had  om-e  an  op)M>rt unity  to  ol»serve  an  attack  of  acute  bnmeho- 
pneuiimnia  in  one  of  ihe<4>  cn*tin<  two  years  old.  The  symptoms  and 
phy>ical  signs  were  typical,  but  durin*;  lh«'  i:n*ater  jwirt  of  the  di>««*a>i* 
the  ntial  tem|MTature  tlm-tuatiMl  lN*twt>cn  *J^  and  l»s.;i  K.  Only  om-e 
was  a  tem|MTature  alM»ve  W'^  F.  nM-i>rd«»«i.  On  aiT«iunt  nf  their  Itiw  Iimu- 
|MTa!un*  and  tnrpid  condition  the-M*  pali«*nt-  are  \ery  ^'n^itivi'  to  cubl. 
The  nifiital  roriditioii  is  always  iuipainil.  and  they  an-  ofri'ii  hlii»tic. 
S|mihIi  i<  acf|nin*<l  late,  aiitl  in  nunc  ra-«*-  not  at  all.  i*n'lin««  an*  ilull. 
phuid,  aiiti  L:o«Ml-natur«i|,  rarely  tn»uble*niin'  nr  exiitable;  4iiid  when 
liftn-n  <»r  I'iL'litii'ii  yi-ar^  old  tlu-y  ap)M>jir  hke  iluMnn  tif  two  nr  thnv 
year>.  Tliere  i«i  an  ab^iemi*  of  d<'Velopinrnt  «»f  the  x'xual  organ-*,  and 
almo-t  invariably  they  >utTer  fmm  chn»nic  constipation. 

Diagnotii. — Tbt»  diagno-.is  'i<  u-*ua!ly  ea^-y.  ali!n»UL'h  the  i-arly  ca.«*cs 
an*  sometim*'-  miM-alleil  rieket.-*.  The  biw  tfm{N>raturi'.  tht-  faiial  ex- 
pn»ssion,  the  tor|M»r,  anil  the  fatty  tunnuirs  an*  mouudi  to  differentiate 
tin*  two  di'M'a<i«i. 

Prognotii  and  Treatment. — Then*  i>«  mi  ti-ndtiiiv  tf>  ^ixmianenu** 
impr«'»\«'infnl.  Maii\  i»f  tlieM*  ra-M'^  di«-  in  ibildln«"l.  but  a  fi'W  live 
to  adult  lifi'.  I'ntil  within  tlie  la^t  f«'w  yar-  th»  v  bav««  Un-d  c«in- 
sidenil  hojH'Ii*^^.  The  imfirovement  winch  fi»lliiwiil  the  um*  of  the  thy- 
roid extract  in  c«w^s  of  adult  luvxii-ilema  led  to  a  trial  of  tlii<*  n*m«'dv 
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in  sporadic  cretinism.  A  sufficient  number  of  cases  have  now  been  re- 
corded to  establish  the  fact  that  the  thyroid  extract  is  a  specific  remedy 
for  this  disease.  In  many  cases  the  improvement  is  truly  remarkable 
(Figs.  156-159).  After  a  few  months'  treatment  the  entire  appearance 
of  the  child  is  in  most  cases  changed.  The  idiotic  expression  of  the  fea- 
tures is  lost;  the  thickening  of  the  skin  and  subcutaneous  tissuas  dis- 
appears; there  is  a  marked  increase  in  height,  and  in  the  circumference 
oif  the  head;  muscular  power  is  rapidly  developed,  so  that  many  soon 
become  able  to  walk ;  and  progress  is  seen  in  dentition,  and  in  some  older 
girls  in  the  establishment  of  menstruation.  Intellectual  progress  is  mucli 
slower  than  physical  changes;  however,  nearly  all  the  children  become 
brighter  and  more  intelligent,  and  most  of  them  learn  to  talk. 

The  ultimate  results  vary  with  the  grade  of  the  affection  and  the 
time  when  treatment  is  begim.  I  have  under  observation  several  cretins 
who  have  been  treated  from  five  to  eight  years.  Although  many  of  these 
children  are  very  intelligent  and  able  to  attend  school,  they  are  without 
exception  somewhat  below  other  children  of  their  ages  in  mental  and 
physical  development.  There  seems  to  be  no  reason  why  complete  re- 
covery might  not  occur  if  the  thyroid  were  begun  in  early  infancy  and 
faithfully  continued. 

If  the  thyroid  is  omitted  relapses  occur  in  a  few  months,  even  in 
cases  well  advanced  toward  recovery. 

The  preparation  most  used  in  America  is  Parke,  Davis  &  Co.'s  desic- 
cated extract,  prepared  from  the  thyroid  gland  of  the  sheep.  Of  this 
half  a  grain  may  be  given  once  or  twice  a  day  at  first ;  after  the  child  be- 
comes somewhat  accustomed  to  the  drug  the  daily  dose  may  be  gradually 
increased  to  four  or  five  grains.  Some  disturbances  are  often  seen  at  the 
beginning  of  the  treatment — perspiration,  marked  irritability,  and  some- 
times a  rise  in  temperature — but  these  soon  pass  off.* 

INSANITY. 

Insanity  is  so  special  a  subject,  that  all  that  will  be  attempted  here 
will  be  to  mention  the  most  frequent  varieties  seen  in  early  life,  with  the 
important  etiological  factors  which  operate  at  this  period.  For  a  full 
discussion  of  the  subject  the  reader  is  referred  to  works  upon  insanity, 
and  to  Sachs,  in  whose  book  f  will  be  found  quite  a  full  bibliography  of 
this  aspect  of  the  subject. 

Insanity  is  distinguished  from  idiocy  in  that  it  affects  a  mind  previ- 
ously sound ;  however,  the  two  conditions  may  be  associated.  Undoubted 
cases  of  mental  disease  have  been  observed  before  the  seventh  year,  but 

*  See  Osier,  American  Journal  of  the  Medical  Sciences,  1897,  cjuv,  No.  4,  and 
BramwelFs  Monograph  on  Cretinism. 

t  Nervous  Diseases  of  Children,  New  York,  1895.  See  also  Mills,  in  Americiin 
Text-Book  of  Diseases  of  Children,  Pbilftdelphia,  1898. 
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they  are  extremely  rart^  From  thii  Uina  up  to  puberty,  howifer*  nmAf 
nil  the  varieties  «eeti  in  adult  life  accisioiUiUy  cKHHir,  but  tboj  art  ?erf  in- 
frequent  even  at  this  pfrriixl.  The  form  which  innatiity  ill  irilOdliOod  Biotl 
frequently  assumes  ia  mania. 

Stiokgf  .^Infiaiiitj  is  sometunei  seen  aa  a  wqad  of  one  of  the  infso* 
tiouj»  diaeaseti,  more  often  typhoid  fever  than  any  other,  although  il  may 
foUow  meaalettf  scurlet  fever,  diphtheria,  or  fariala,  Anotbor  caim  b 
masttirbation,  although  its  effect  is  mut*h  more  fn*qu9iill]r  wtmn  aftar 
puberty  than  before.  Hereditary  «yphilifl  is  sotneiitne*  ihacMieof  de- 
mentia, which  comes  on  about  the  fourth  or  fifth  ;«art  or  er^o  laler. 
Alcoholism,  epilepsy^  insanity,  or  other  nenrona  diteaaei  in  the  parents 
are  important  causes.  Prolonged  or  continuous  mental  struUf  the  rtmll 
ot  overwork  in  school,  iti  a  causa  of  consider»ble  importaiioft,  espadally  in 
girls  about  the  time  of  puberty*  As  exciting  oaoses  may  also  be  mm* 
tioned  various  reflex  conditionis  e^uch  as  intestinal  wansSi  lAinuisiSi  dsfej 
in  the  ostabliBhment  of  menstruation^  and  abnomuU  ooodltlotis  of  lbs  doss 
and  throat;  the^  however,  oan  not  have  mnch  inflnenoa  axoapt  wbene  Iha 
predispoaition  i^  a  strong  one.  Insanity  may  be  assoeiat^  wtlh  of  nay 
follow  hysteria,  chorea,  or  epilepsy.  It  has  somatimas  foDowad  injary  la 
the  brain,  scute  meningitis,  and  oooamonally  other  forms  of  brmln  dJssass. 

Symplaaia.— Certain  forms  of  insanity  ai«  practically  navar  assn  in 
children,  such  sa  paranoia  or  primary  delusional  insanity,  acuta  daoMQ* 
tia,  paretic  dementia,  periodic  or  circular  insanity,  and  cataleptic  inaMiity. 

Mania  is  one  of  the  moat  fraquant  forms*  and  is  Iba  masl  oommoii 
variety  of  post-febrile  insanity.  Its  symptoma  may  ba  qaila  inlaiisst  bat 
are  asually  of  short  duration,  lasting  but  a  few  days  or  weeka.  In  rmre 
cases  it  may  continue  for  montha,  and  it  may  avan  ba  pannaoant 

Mehuichalia  is  nut  uncommon.  It  is  sean  aa  a  rssull  of  proloiifid 
mental  utmin  in  schuol,  it  may  be  due  to  fear  of  imnhtifiHrttli  and  aona- 
times  may  follow  masturbation.  It  ts  usually  aasorialad  witb  soma  rtry 
marked  disturbanca  of  iba  ganaml  health*  It  shows  itself,  as  in  the  adult, 
by  fits  of  depression,  self*mutilatJon,  and  even  by  snietdal  tondandsa 

Kpileptic  insanity  may  follow  epilepsy  in  obOdraa  vbn  wamptafioasly 
mentally  sound,  wbef«  it  may  take  iha  forai  of  trna  apDsptla  dansiitta, 
or  thara  may  ba  altadts  af  otttiia  wklali  aoaiir  in  the  placw  of  aa  wg/k^titt 
Bsisitfa  or  folbw  such  a  asisorsk  l^rmasHocy  attacks  of  fafj  ar  fraoiy 
coming  on  witliout  apparent  eaasa  sboiild  always  soBast  Iha  |nissihltity 
of  aptlapsy* 

Other  forms  which  Inmmtly  assiiimas  ta  aarly  liis  ara:  Irassllary  pay* 
SQcb  as  deUriom,  ntght*terrors,  attacks  of  aobbinf  or  waapinib 
from  fright;  moral  tnsaottyv  as  sbowa  by  pafiwaioa  of  Iba 
la  Crooi  injury  or  disaasa,  and  by  varioiis  TMaas  laadsooisss 
morbid  impulses,  which  may  ba  homicidal  or  sexual,  or  a  dispoaitioii  la 
Ihiavinf ,  lying,  pyraomaiai  al&  i  marbid  fsara,  of  whkb  tbars  aiay  ba  an 
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almost  endless  variety.  These  are  sometimes  associated  with  a  low  state 
of  physical  health ;  this,  however,  is  usually  not  the  case. 

Prognofifl. — On  the  whole,  insanity  in  childhood  has  a  better  progno- 
sis than  in  the  adult.  In  most  of  the  cases  of  mania,  melancholia,  the 
various  transitory  psychoses,  or  the  choreic  and'  hysterical  forms,  recovery 
occurs  with  proper  treatment.  The  outlook  for  the  other  varieties  is 
much  worse,  especially  in  those  in  which  there  is  a  strong  hereditary 
tendency  to  mental  disease. 

The  treatment  is  to  be  conducted  along  the  same  general  lines  as  in 
adults. 

THE  STIGMATA  OP  DEGENERATION. 

These  marks  are  of  much  importance  in  relation  to  the  different  forms 
of  nervous  disease  in  children,  especially  epilepsy,  idiocy,  and  insanity. 
They  are  of  great  value  in  determining  existing  nervous  disease,  or  as 
showing  latent  neuropathic  tendencies. 

The  physician  should  be  familiar  with  these  various  signs  in  order  that 
he  may  connect  them  with  each  other  and  refer  them  to  their  proper 
source,  and  at  the  same  time,  by  appreciating  their  significance,  be  able 
to  advise  parents  with  regard  to  the  care,  education,  mode  of  life,  and 
occupation  of  children,  in  whom  to  a  greater  or  less  degree  these  signs 
may  be  present.  These  stigmata  are  not  of  equal  importance  as  marks  of 
degeneration.  Some  of  them,  such  as  facial  asymmetry  and  most  of  the 
deformities  of  the  palate,  are  always  to  be  so  regarded ;  the  speech  defects 
are  often  so,  while  many  of  the  others  may  or  may  not  be,  according  to 
their  association.  The  stigmata  are  divided  into  anatomical,  physiological, 
and  psychical.     The  following  is  the  classification  given  by  Peterson :  * 

Anatomical  Stigmata. — Cranial  anomalies  :  Facial  asymmetry ;  de- 
formities of  the  palate  ;  anomalies  of  the  teeth,  tongue,  lips,  or  nose. 

Anomalies  of  the  eye :  Flecks  on  the  iris ;  strabismus ;  chromatic 
asymmetry  of  the  iris ;  narrow  palpebral  fissure ;  albinism ;  congenital 
cataract ;  pigmentary  retinitis. 

Anomalies  of  the  ear. 

Anomalies  of  the  limbs :  Polydactyly;  syndactyly;  ectrodactyly ;  sym- 
elus ;  phocomelus  ;  excessive  length  of  the  arms. 

Anomalies  of  the  trunk :  Hernias ;  malformation  of  the  breasts  and 
thorax;  dwarfishness;  giantism;  infantilism;  femininism;  masculinism; 
spina  bifida. 

Anomalies  of  the  genital  organs. 

Anomalies  of  the  skin  :  Polysarcia ;  hypertrichosis ;  absence  of  hair ; 
premature  grayness. 


*  Deformities  of  the  Hard  Palate  in  Degenerates,  by  Frederick  Peterson,  M.  D, 
International  Dental  Journal,  December.  1805. 
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Phyiiologioal  Stigmata. — Anomalii'd  of  motor  function:  Walking  lato; 
tic8  ;  trtMiiors  ;  nystaj^miis  ;  opilopsy. 

Anomalies  of  scurtory  function  :  Deaf-mutism  ;  neuralgia ;  migraine ; 
hypcra'HthcHia ;  anaesthesia;  blindness;  myopia;  hypermetropia ;  astig- 
matism; Daltonism;  hcmcralopia;  concontric  limitation  of  the  visual 
field. 

Anomalies  of  speech  :  Mutism;  defective  speech;  stuttering;  stam- 
mering. 

Anomalies  of  gen  i  to-urinary  function :  Enuresis;  sexual  irritability; 
im})otencc ;  sterility. 

Anomalies  of  the  instinct  or  appetite  :  Mer}'oism  ;  uncontrolUble  ap* 
{)etites  for  food,  li<|Uor,  drugs,  etc. 

Diminishinl  ri'sistance  to  external  influences  and  diseases 

Ketardation  of  puU'rty. 

Psyohical  Stigmata.— Insanity;  idiocy;  inil)ecility;  feeble-minded nen; 
eccentricity  ;  moral  delin(|uency  ;  sexual  perversion. 

DKAK-MUTISM. 

Excluding  the  cases  in  which  idiocy  is  present,  which  are  not  con- 
sidercd  in  this  chapter,  deaf-mutism  may  be  due  either  to  congenital  or 
acquired  conditions ;  the  larger  proportion  of  the  cam^s  belong  in  tho  lat- 
ter class.  When  congenital,  deaf-mutism  may  result  from  ostitis,  or  {peri- 
ostitis of  the  temiK)ral  bone,  encnmching  u|H)n  the  cavity  of  the  middle 
oar,  fn>iii  ankylosis  of  the  ossicles,  from  absence  of  the  internal  ear  or 
any  of  its  parts.  There  may  also  be  colloid  degeneration  of  the  labyrinth. 
It  may  n^sult  from  atrophy  of  the  auditory  nerve,  and  it  may  be  tlue  to  a 
lesion  of  the  brain.  These  congenital  conditions  are  often  hcre«litary. 
Ac<|uired  deaf-mutism  is  most  frequently  the  result  of  si^arlet  fever,  and 
is  due  to  otitis.  The  si^coud  important  (*ause  is  i'erebro-spiiuil  meningitis, 
when*  it  may  be  due  to  a  lesion  of  the  brain,  the  audit<»ry  nerve,  or  the 
ear.  It  iNvasionally  follows  mumiis,  diphtheria,  measles,  and  other  infec- 
tious disciises.  It  may  result  from  re{Hiiateil«atta«*ks  of  aintti^  otitis  associ- 
ated with  ailenoid  growths  or  chronic  rhino-pharyngitis. 

The  younger  the  child  at  the  time  the  deafness  otvurs  the  sooner  the 
power  of  s|KH*i*h  is  lost.  In  most  of  the  infectious  diseases,  if  the  attack 
oci'urs  hctorv  the  fifth  year  siHivh  is  lost  Acconling  to  Ixjve,*  total  deaf- 
ness is  rare  among  deaf- unities;  hearing  for  s{ieech  is  present  to  a  useful 
degHHJ  in  about  twenty-five  |ier  cent  of  the  cases,  while  hearing  by  cranial 
conduction  exists  in  nearly  all  cases.  Deaf-mutism  should  be  sus|H*cte>d 
if  a  child  not  itliotic  shows  at  the  end  of  two  vi^rs  no  signs  of  U'L^nning 
to  talk.  A  can^ful  distinction  should  be  maile  U*tw(*on  deaf-muti<m  and 
idiocy  resulting  either  fnmi  congenital  ininditions  or  a4N|uirrd  disease. 

•  Deaf-MutiMD.  bj  James  K.  Luvs.    MscmUUn  &  Co..  IWl 
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It  13  necessary  that  this  contlition  be  re 
order  that  the  child  may  huve  the  tidvant 
its  early  years.  The  physician  should  inai 
an  institution  where  it  may  be  taught  ^ 
certainly  by  the  fourth  year.  ^ 

The  treatment  ia  mainly  prophylactic, 
the  care  of  the  ears  in  scarlet  fever,  and 
tioas  of  the  pharynx  and  other  causes  whi 
chronic  otitia.     For  the  condition  itself  ed 
considered* 
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MALPORMATIC 


Malformations  of  the  cord  are  very  i 
of  tbe  brain,  and  bear  a  certain  degree  of 
cord  may  be  absent  (amyelia) ;  this  condit 
eeuce  of  the  brain.  (2)  The  lack  of  dev 
(atelomyelia),  as  where  some  of  the  tracts  \ 
tant  one  is  defective  development  of  the 
cause  of  spastic  paraplegia  (Charcot).  (3) 
some  of  the  gray  matter  (heterotopia).  (4 
(diplomyelia) ;  tbe  division  ia  generally  ino 
abnormal  development  of  the  central  cana 
other  deformities.  All  of  these  malforma 
very  little  practical  interest 

There  remains  to  be  mentioned  the  c 
tant — spina  bifida. 

Spina  Bifida. — This  is  a  malformation 
protrusion  of  8ome  part  of  its  contents  in  tl 
tumour  Is  elastic,  compressible,  usually  inci 
by  jjressure  upon  the  anterior  fontanel.  Th 
resembling  in  all  respects  tlie  cerebro-spir 
frequent  congenital  deformities. 

According  to  Humphrey^  spina  bifida 
development, — in  most  cases  before  the  cor 
blastic  layer  from  which  it  ia  developed, 
the  epiblastie  covering,  and  the  structures  w 
the  cord  and  the  skin  are  nn developed.  B 
wall  of  the  sac  a  fusion  of  tbe  elements  of  t 
tebral  arches,  muscles,  and  integument.    If  I 
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oi'lc  i^piirtuilly  Jiw- 
^niiHiiiiitiii ),  J,  tlie 
niL'iiibralit^s ;  /y,  th« 
Hpinal  oor»i ;  <  \  tho 
iiiteguiiicnt.  The 
inx.'Umu!jitioii  of 
tluiil  U  Iteliiiji]  the 
cionl,  whiL^lj  4oi.4« 
not  vukT  tJie  i»iic 


later,  the  cord  and  nerves  may  be  attached  to  the  siic,  but  not  intimatolj 
fused  with  it;  in  still  other  cases  the  cord  does  not  enter  the  sae  at  alL 
The  malformation  may  occur  before  the  central  canal 
is  closed ;  or,  if  closed,  it  may  reopeu  from  ttie  accu- 
mulation of  fluid.  It  is  probable  that  the  accumula- 
tion of  lluid  first  occurs,  and  that  this  prevents  the 
nnion  of  the  parts  of  the  vertebral  arches. 

Although  the  tumour  is  generally  associated  with  n 
bifid  spine,  this  is  not  necessarily  the  case.  The  pro- 
trusion may  take  place  through  the  intervertebral 
notch  or  foramen,  or  there  may  be  a  fissure  of  the 
bodies  of  the  vertebne,  and  an  anterior  tumonr  project- 
ing into  the  cavity  of  the  thorax,  abdomen,  or  pelvis,— 
spina  bifida  occulta.  The  principal  anatomical  varie- 
ties are  meningocele,  meningo- myelocele,  and  syringo- 
myelocele,* 

Menhigocek.-^ln  this  form  there  is  a  protrusion 
of  the  m  em  bran  es  on  ly  (  f^  i  g,   H  H ) ) .  T  h  e  accu  m  u  1  a  t  io  u 
of  fluid  is  either  in  the  arachnoid  cavity  or  the  subarachnoid  space  poste- 
rior to  the  cord.     The  opening  of  communication  between  the  tumour  and 

the  spinal  canal  is  small  in  this  variety* 
-^^  usually  being  about  one  twelfth  to  one 

sixth  of  an  inch  in  diameter.  There  may* 
however,  he  no  communication.  The 
skin  is  usually  fully  developed  (Fig.  101). 
The  tumour  is  fref|uently  glohular,  some- 
times pedunculated,  and  may  attain  a 
very  large  size,  beiug  us  mucli  as  Hve  or 
six  inches  in  diameter.  This  is  because 
spontaneous  rupture  is  not  likely  to  oc- 
cur, and  the  tumour  does  not  become  in- 
fecteil  except  by  operative  interference. 
With  such  tumours  patients  may  live  to 
adult  life.  This  variety  is  most  frequent- 
ly seen  in  the  cervical  region.  It  has 
the  best  chance  of  natural  recovery,  and 
in  it  operation  gives  the  best  results. 

Menim/o-ffttielocele, — This  is  by  far  the 
most  frequent  variety  of  spina  bifida,  oc- 
curring in  thirty-five  of  the  fifty-seven 
cases  reported  by  Demme.  It  is  the  form 
usually  seen  in  the  sacro-lumbar  region. 


FuK  KSl. 


-MiMiinj^ocele,  in  a  chiid  one 
your  old. 


1885. 


'  See  Beport  of  London  Clinical  Society,  1885 ;  tkud  Ilumpbrey,  Lauoet,  March  28, 
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The  accunmlation  of  fluid  takes  place  in  the  anterior  subarachnoid  space, 
less  freijuently  in  the  anterior  arachnoid  cavity  (Fig.  1G2).  In  tliis  form 
the  cord  is  contained  in  the  sac,  and  usually  forms  a  part  of  its  walL 
The  tumour  is  smaller  than  the  meningocele,  the  usual  size  being  that  of 
a  mandarin  orange.  It  is  sessile,  never  pedunculated.  As  a  rule  it  is  only 
partly  covered  by  skin,  but  has  a  central  area,  elliptical  in  shape,  where 
there  is  only  a  thin,  translucent  membrane.  This  sur- 
face, which  is  known  as  the  central  cicatrix,  is  some- 
times covered  with  granulations,  and  frequently  ulcer- 
ates. The  tumour  often  has  a  vertical  furrow  or  a  cen- 
tral umbilication,  corresponding  to  the  attachment  of 
the  cord  on  its  inner  surface.  The  usual  relation  of 
the  parts  is  for  the  cord  to  run  horizontally  across 
the  upper  part  of  the  tumour  to  the  central  cicatrix, 
with  which  it  becomes  blended,  and  from  which  again 
the  nerves  arise.  These  re-enter  the  canal  at  the  lower 
part  of  the  tumour,  and  are  distributed  below  as  usual. 
In  other  cases  the  cord  joins  the  wall  of  the  sac  soon 
after  its  entrance,  and  its  attenuated  fibres  are  found 
spread  out  all  over  the  sac,  coming  together  again  be- 
low and  entering  the  spinal  canal. 

The  following  case,  upon  which  I  recently  made  an 
autopsy,  is  a  good  example  of  the  common  variety: 
The  child  died  on  the  third  day  after  birth  from  rup- 
ture of  the  sac.  The  tumour  occupied  the  sacral  region.  The  first 
sacral  vertebra  was  normal,  and  beneath  this  the  cord  passed,  termina- 
ting in  the  cauda  equina  soon  after  entering  the  sac,  and  continued 
back  to  the  central  cicatrix.  Here  nerve  filaments  blended  with  the 
other  tissues  in  an  indefinite  structure,  from  which  again,  with  toler- 
able distinctness,  they  could  be  seen  to  pass  over  the  wall  of  the  sac  and 
return  to  the  canal.  The  afferent  and  efferent  nerves  and  the  part  of  the 
membranes  they  carried  with  them  formed  several  septa,  making  a  smaller 
separate  sac  within  the  larger  one.  The  large  sac  was  clearly  a  dilatation 
of  the  anterior  subarachnoid  space,  and  communicated  freely  with  the 
same  space  in  the  cord  above. 

Syruigo-myelocele, — In  this  variety  the  accumulation  of  fluid  is  in  the 
central  canal  of  the  cord,  the  lining  of  the  sac  being  here  the  attenuated 
and  atrophied  cord  elements.  This  is  the  rarest  form  of  tumour,  but  the 
one  most  frequently  associated  with  hydrocephalus,  and  consequently  hav- 
ing the  worst  prognosis.  It  is  usually  found  in  the  dorsal  or  dorso-Iumbar 
region,  rarely  in  the  lumbo-sacral  (Fi*::.  Ki.'J). 

With  spina  bifida  otlier  deformities  are  frequently  associated,  the  most 
common  being  club-foot,  hydrocephalus,  more  rarely  encephalocele  or 
cerebral  meningocele,  and  hare-lip.    If  hydrocephalus  exists,  there  is  in 


the  nioinbranes  ;  B^ 
tlie  cord ;  t\  the  in- 
tegument The  ac- 
cumulation of  fluid 
\A  in  fh>nt  of  the 
cord,  tlie  filamentR 
of  which  are  spread 
out,  forming  a  part 
of  the  wall  of  the 
sac. 
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later,  the  cord  and  norTei  majr  Im  »Uftob«d  to  ibii  uc^  but  ooi  intimalel; 

foiad  with  it;  lu  Htill  ather  cMOi  ibe  oord  dcm  not  enter  the  mic  at  alL 

The  audformatiou  may  occur  before  the  eeutml  canal 

it  cloied ;  or,  if  clueed,  it  may  reopen  from  the  accu* 

muIatioQ  of  dtiid*    It  ii  probable  timt  the  aceumuU- 

tioQ  of  fluid  (IfBt  ocoars^axid  that  ibU  pretenta  the 

union  of  the  parta  of  the  tertebral  arebei. 

AUhotigh  the  tumour  ia  genemlljr  aaooiated  with  a 

bifid  ii]»ino«  this  is  not  neoeiflarily  the  caao.     The  pco- 

trufiioD   may  tako  pbce   through   the  tnterretiebrml 

notch  or  foramen,  or  therv  may  be  a  fiaanro  of  Ihe 

bodiet  of  the  ?ertebne,  and  an  anterior  tanioitr  projeeU 

Ing  into  the  ciavity  of  the  thorax,  abdoiiieii«  or  pelfia»-^ 

apina  bifida  ooeulta.    The  principal  anatomical  ?arie* 

liea  are  meningooehH  meningo-mydooele^  and  tyrinfe^ 

mydooala.* 

Me»imjfQ€$le.-~ln  thia  form  there  i« 

of  the  membmnea  only  <  Fig.   K»0).  The  i 

of  fluid  ia  Cfiihf^r  in  the  araebuoid  cafity  or  Ibe  aabaraoknoid  epooe  poaio- 

rior  to  the  cord*    The  opening  of  commnnioatioii  between  the  tumonr  and 

ibe  apinal  <»oal  ia  amall  in  tbtn  Tariety, 
naaally  being  abunt  one  twelfth  to  one 
ail t  h  of  an  i  neb  ill  diamelar.  Tbara  na]r« 
however,  be  no  ooramonlcslJciiL  Tbi 
Ain  ia  uaually  fully  developed  (Pig.  ll»l)« 
tr  b  frequently  globular,  aoiiiOi- 
,  iuQoulatid,  and  may  attain  a 
fery  brge  aiae,  being  aa  mneh  aa  Km  or 
aix  incbea  in  diameter,  lliia  ia  beoanaa 
apontaneoua  niptura  ia  not  likely  lo  oe* 
enr,  and  the  tumonr  does  not  beoooie  in* 
looted  exoept  by  oparatfTO  inlerferenoe. 
With  andi  tamoBit  paliinta  may  tive  to 
adnlt  lifia.  Tbia  rariety  ia  moat  frrfint^nt- 
ly  aeeti  in  the  oerrioal  ngbn.  It  baa 
the  boat  ehaaoe  of  natnral  leoofo^,  and 
in  it  opermtion  gttea  the  beat  leaolta. 

Mmingomy^torr '-     T^  ia  is  by  far  the 
moat  (Nvpieiil  tmri  ina  biAda,  oo^ 

earring  in  thirtt-tit«>  of  i  '  «efwii 
oaao*  reported  by  Demme.  i.  ^-  ,.,.  fora 
nottaUy  aaan  ifi  Ibt  Moro^lumbar  refioo. 


ri«,  i«,-i 


Lof  LOMICMICI 


eiy. 


and  Hami^f  •  iaoaat,  Maittb  M^ 
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The  af'cumuiatiori  of  fluid  take^  place  in  the 
less  frer|iu*DUy  iu  the  anterior  araelinoid  cavi 
the  cord  is  contained  in  the  Siic,  and  usna 
The  tumour  m  amaller  than  the  meningocei 
a  mandarin  orange.  It  is  ee^silei  never  pedui 
partly  covered  by  ekin,  but  has  a  central  a 
there  is  only  a  thin,  translucent  membrane. 
face,  which  is  known  as  the  central  cicatrix 
times  covered  with  granulations,  and  frequen 
ates.  The  tumour  often  has  a  vertical  furrow 
tral  nnibilicatiou,  corresponding  to  the  attac 
the  cord  on  its  inner  surface.  The  usual  i^ 
the  parts  is  for  the  cord  to  rim  liorizonta 
the  upi»er  part  of  the  tumour  to  the  centra 
with  which  it  becomes  blended,  and  from  wli 
the  nerves  arise.  These  re-outer  the  canal  at 
part  of  the  tumour,  and  are  distributed  belovi 
In  other  cases  the  cord  joins  the  wall  of  tin 
after  its  entrance,  and  its  attenuated  fibres 
spread  out  all  over  the  sac,  coming  together 
low  and  entering  the  spinal  canal 

The  following  case,  upon  which  I  recentl] 
autopsy,  is  a  good  example  of  the  commot 
The  child  died  on  the  third  day  after  birth  ; 
ture  of  the  sac.  The  tumour  occupied  t 
sacral  vertebra  was  normal,  and  beneath  tl 
ting  in  the  can  da  equina  soon  after  ente 
back  to  the  central  cicatrix.  Here  nerve 
other  tissues  in  an  indefinite  structure,  fr 
able  distinctness,  they  could  be  seen  to  pass 
return  to  the  caoaL  The  afferent  and  efferc 
membranes  they  carried  with  them  formed  sc 
separate  sac  within  the  larger  one.  The  larj 
of  the  anterior  subarachnoid  space,  and  co 
same  space  in  the  cord  above. 

Si/ringo-mf/eloirte.^ln  this  variety  the  a» 
central  canal  of  the  cord,  the  lining  of  the  fi 
and  atrophied  cord  elements.  This  is  the  n 
one  nu)st  frequently  associated  with  hydroce] 
ing  the  worst  prognosis.  It  is  usually  found 
region,  rarely  in  the  lumbo-sucral  (  Fig.  l<i*3) 

With  spina  bilida  other  deforniitiea  are  fr 
common  being  el nb- foot,  hydrocephalus,  n 
cerebral  meningocele,  and  hare-lip.     If  hyd: 


SFIKA  BIFTDA, 


tiiiiftKatrvJoeib  of  1ii< 


most  ca«e8  m  dilatation  of  the  cwnirul  mtml  of  ilie  oarA  mud  m  itmci  com* 
toiiiiiotttioii  iMtwomi  the  tumour  mtul  the  Uteml  feotriclM  of  Um>  brmia. 

Prmiure  ti|>oii  ibe  iwterior  bmtumi 
•  »ui»e«  All  iticreaae  in  the  die  of  llii 
tumour,  and  e^mfenrly.  Clab*fo<i€  it 
Uiually  double,  mo«t  fmjartitJj  iml- 
ifiet  equino-Tiini^  In  a  tiumbrr  of 
caam  there  U  «  bUlorjr  of  tooie  d^ 
fortnilj  in  other  tisei»lM»n  of  lb#  fftoi* 
ity.  1  onoe  mw  Iwa  ioooeMVt  diU* 
dn^n  in  lhi»  Min«  famitf  m\h  ipina 
bidda. 

SympiamM.—'lht  tumour  w  pre»- 
cut  at  birth,  aod  k  moii  frM|iitiitl| 
Hituatcd  jiiil  aboro  tk«  Mrmm.     Pla- 

^PJi^l^. l^^^l    sjriiigihiit;tkmlB»  bol  ta  not  itafi  itt 

meniogoeeli! ;  lU  df^pi«  and  iu  loca- 
tion depend  npon  the  litaalien  of  the 
tatnonr  and  the  extent  to  whfeh  Ibe 
oord  11  inrolvvd.    It  u  rare  in  oerrl- 

mi  tomonrs^  and  moel  marlood  in  Iboee  ritoated  m  the  lumbo*«ieral  re- 

jpou.    In  the  wont  caiei  tbmt  teoomptel^  pamptefia,  vith  paralyiii  of 

the  bbdder  and  rectnm.     If  the  to* 

mour  it  ncn>lnnibar  or  noraU  onlj 

ibe  Cauda  equina  it  likely  ta  ht*  in* 

roltedt  and   this  bnt   iiartlaHy,  eo 

that  lb#  paraljr»i#  of  the  extreoiiti*^ 

It  incottipU^io,  and  the  bladder  and 

rertom  may  eeoap& 

in  Fig.  IM  hi  ahown  a  ftry  f^ 

nsarkable  oaee  of  moral  spina  HMm 

in  a  boy  of  Ave  yean^  who  i^iaa 

under  oheervalion  fiir  inoiiniineMa 

of  tmea    The  tnmoar  wae  a  little 

nani  to  the  Ml  than  to  Ih4«  rif  hi 

ilda,  and  had  been  oferlookrd.    It 

had  evidently  praned  npon  the  lower 

btandiee  of  the  eaoiml  plexna,  io  aa 

t4>  tnrolira  the  ephlncter  and   the 

glnlaai  nniolei  of  the  left  tide.  Th« 

atrophy  wae  fery  marked^  ai  aho  vn 

in  (h4«  illQilration. 

The  natural  conrae  of  fpina  hi tda  Mm.  im^  r 
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is  to  increase   steadily  in   size;  and  if  the  t\ 

its  growlli  may  he  almost  unlimited.  It  has  b 
curaference  of  twenty -two  in^^hee.  If  the  itit^g 
sac  wall  is  very  thin,  rupture  is  pretty  cer 
gpontanemisly  or  by  some  accident,  in  the  com 
death  then  results  from  convulsions  owing  to  I 


C4^a.rv.|^«^ 


S^ 


l*'iij.  tR5. — Spina  bifida,  witb  dilaUtioTi  of  Uie  centrBl  cjuim) 
The  central  caiml  ih  filUvi  with  round  eellH,  luiKm^  whi 
cle  <tf  rtbrin  upon  tho  jkOHterior  Hurfflcti  of  tlu'  pi  ft  nmt*' 
pi«  id  every wiifre  iiitiltTuUHi  with  c<jlb,  even  X*^  tho  I 
my  m Alter  of  this,  cord  iw  much  eotigf^ttid.  PHI  in  the 
rroni  the  don«iil  region  of  the  wrd. 


the  cerehro-spinal  fluid,  or  from  secondary  in 
of  cftsas  death  is  due  to  marasmus  dependen 
tions.  Infection  of  the  tumour  may  take  plac 
passing  through  the  wall  of  the  sac*  If  the  c 
the  spinal  canal  ia  small,  this  infection  may  ex 
to  the  wall  of  the  aac,  and  result  in  a  cure  of 
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the  simple  or  tlie  tuberculous  variety.  A  certain  amount  of  acute  in- 
flammation of  the  pia  mater  accompanies  most  of  the  cases  of  acute  my- 
elitis. 

Chronic  spinal  meningitis  in  children  usually  involves  the  dura  only. 
Inflammation  of  the  external  layer  (external  pachymeningitis)  is  neually 
secondary  to  caries  of  the  vertebrse-  This  is  considered  in  the  article 
on  Gompression-Myelitia, 

Symptomi. — The  symptoms  of  inilammation  of  the  spinal  membranes, 
no  matter  with  what  pathological  condition  it  may  be  associated,  are  due 
to  irritiition  of,  or  pressure  upon,  the  cord  or  nerve  roots*  Those  which 
are  most  common  are :  pain  in  the  back,  which  is  increased  by  move- 
ment, and  usually  by  pressure  upon  the  spinous  processes ;  radiating  pains 
following  the  course  of  the  spinal  nerves,  felt  in  the  extremities  or  in 
the  trunk ;  rigidity  of  tlie  spinal  column  due  to  spiism  of  the  spinal  mus* 
clefl,  or  rigidity  of  the  muscles  of  the  extremities ;  and  hyperaesthesia 
along  the  spine,  which  may  be  quite  acute.  When  pressure  upon  the  cord 
is  added,  there  is  paralysis  or  paresis,  sometimes  moscnlar  atrophy  and 
anaesthesia.  Any  of  the  above  symptoms  may  be  acute  or  chronic,  accord- 
ing to  the  nature  of  the  primary  disease. 

The  diagnosis  between  spinal  meningitis  and  myelitis  is  often  not  easy, 
for  except  in  acute  cases  the  two  proceeses  are  usually  associated  ;  and  in  a 
given  case  it  may  be  diflUcult  to  decide  whether  the  lesion  of  the  cord  or 
of  the  membranes  is  the  more  important  one.  In  meningitis,  pain,  ten- 
derness, spasm,  and  irritative  symptoms  are  generally  more  prominent, 
while  loss  of  power  and  aniesthesia  are  usually  partial.  In  myelitis  the 
pain,  tenderness,  and  other  irritative  symptoms  are  less  marked,  while 
paralysis  atid  anaesthesia  may  be  complete, 

TreatmezLt — This  is  first  of  the  disease  with  winch  it  is  associated  ;  in 
addition,  counter-irritation  by  means  of  the  Paquelin  cautery,  rest  in  bed, 
and  in  severe  cases  even  immobilization  of  the  spine  by  a  mechanical  sup- 
port    Iodide  of  potassium  is  often  useful. 


MYELITIS, 

Myelitis  is  a  rare  disease  in  children,  with  the  exception  of  two  varieties 
which  are  discussed  under  separate  heads,  viz.,  compression-myelitis  and 
acute  poliomyelitis.  Otherwise  myelitis  usually  results  from  injury,  but 
it  may  occur  as  a  complication  of  any  of  the  acute  infectious  diseases,  es- 
pecially typhoid  or  scarlet  fever,  and  diphtheria,  and  even  as  a  primary 
disease,  where  it  is  attributed  to  exposure  or  cold,  hut  where  it  is  probably 
infectious.     Chronic  myelitis  may  be  due  to  here^litary  syphilis. 

Myelitis  usually  occurs  in  children  over  ten  years  of  age.  In  situation, 
it  may  be  transverse,  diffuse,  or  disseminated ;  the  process  may  be  acute, 
subacute,  or  chronic.  The  lesions  and  the  symptoms  are  essentially  the 
same  as  when  the  disease  occurs  in  the  adult. 
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Symptoms. — Myelitis  usually  comes  on  rather  gradually,  with  only 
local  symptoms ;  but  the  onset  may  be  quite  acute,  with  severe  general 
symptoms, — fever,  pain,  prostration  and  localized  or  general  convulsions. 
The  local  symptoms  vary  with  the  seat  and  the  extent  of  the  disease. 

In  transverse  myelitis  loss  of  power  and  anaBsthesia  are  present  below 
the  level  of  the  lesion ;  either  of  these  may  be  partial  or  complete.  At  the 
level  of  the  lesion  there  is  a  zone  of  hypersesthesia  and  "  girdle-pains." 
All  the  reflexes  below  the  seat  of  the  lesion  are  exaggerated.  Those  at 
the  level  of  the  lesion  are  lost  There  may  be  loss  of  control  of  the 
sphincters,  bed-sores,  degenerative  changes  in  the  paralyzed  muscles,  con- 
tractures, and  vaso-motor  disturbances.  The  paralyzed  muscles  may  be 
rigid  or  flaccid  according  to  the  seat  and  extent  of  the  lesion. 

When  transverse  myelitis  is  situated  in  the  cervical  region  there  are 
paralysis  and  anaesthesia  of  the  arms,  legs,  and  );runk.  All  the  reflexes  are 
exaggerated,  and  there  is  general  rigidity  of  the  paralyzed  muscles.  There 
are  incontinence  of  fseces  and  retention  of  urine,  followed  by  incontinence 
from  overflow.  The  pupils  are  frequently  contracted,  and  there  may  be 
optic  neuritis.  Atrophy,  when  present,  usually  affects  the  muscles  of  the 
arms,  and  indicates  that  the  cord  to  a  considerable  extent  is  involved. 
There  is  great  danger  to  life,  owing  to  paralysis  of  the  muscles  of  respiration. 

When  the  seat  of  disease  is  the  dorsal  region,  the  symptoms  are  similar 
to  those  above  described,  with  the  exception  that  the  arms  escape,  and 
that  the  eye-symptoms  are  usually  wanting.  This  is  the  most  favourable 
seat  of  the  disease. 

When  the  disease  is  situated  in  the  lumbar  region,  in  addition  to  para- 
plegia and  ansBsthesia  of  the  legs,  there  is,  from  the  beginning,  inconti- 
nence of  urine  and  fseces.  The  knee  reflexes  are  lost ;  the  muscles  atrophy, 
and  usually  give  the  reaction  of  degeneration.     Bed-sores  are  frequent 

In  diffuse  myelitis  the  symptoms  are  a  combination  of  the  above 
groups.  If  a  large  part  of  the  cord  is  involved,  there  are  general  paraly- 
sis and  ansBsthesia,  loss  of  reflexes,  marked  trophic  disturbances,  bed- 
sores, etc. 

The  course  of  myelitis  is  slow,  and  it  usually  progresses  steadily  from 
bad  to  worse.  Death  is  duo  to  exhaustion  or  complications — cystitis,  bed- 
sores, or  hypostatic  pneumonia — or  to  some  intercurrent  disease.  In  a 
small  proportion  of  the  cases  there  may  be  partial  recovery,  but  very 
rarely  is  this  complete.  The  diagnosis  is  to  be  made  from  spinal  menin- 
gitis, tumours,  and  haBmorrhage. 

Treatment. — The  treatment  of  the  early  stage  consists  in  the  use  of  ice 
to  the  spine,  or  counter-irritation  by  means  of  dry  cups,  mustard,  or  the 
Paquelin  cautery.  Later,  the  iodide  of  potassium  should  be  given  in  all 
cases ;  improvement  may  follow  its  use,  even  when  there  is  no  suspicion 
of  syphilis,  but  large  doses  are  required,  and  for  a  long  period.  Electricity 
is  contra-indicated  except  in  chronic  cases,  and  then  but  little  improvement 


air 

lb«  iimple  or  the  tuberculotti  fuiely.  A  Ottrlain  amouot  of  aocilt  in* 
ftunmtttion  of  the  {»m  mater  ftccompanica  titoii  of  tlio  cmm  of  acute  mj* 
eiiiia* 

CbroDic  spituil  mcningiliii  in  chiUlnii]  Uittftllj  tofolfw  Ui«  dmrn  only. 
IiifUimtnaliou  of  tbo  oxtonial  lajer  (ext«raal  picbymniiiigitii)  ii  Qiiiallj 
f«KM>ti<iiiry  U>  t^ariea  of  tlie  Teriebn?.  Tbii  u  eonaidered  in  llit  artiela 
on  Compro«*ioii-Mj'eJiti». 

8J1&pt01lla--Tfal^  nymplotni  of  infUmiiuition  of  tlm  ipiiyd  wtmhinniiai 
no  iimiu^r  with  what  pathologicsal  oondittoo  it  majr  bo  Mwiciifgd,  are  doa 
to  irritJition  of,  or  (iremu^  upon,  the  card  or  nenra  rooCa,  Tbow  whicb 
are  mosi  oommon  are :  pain  in  tbe  back,  wbioh  b  iocroaMd  by  mof •• 
.  BQ^iit,  and  oraallj  bj  praMtra  upoii  iba  aphmia  prprtiai}  ladiatiog  paiiia 
'following  the  oourao  of  tbo  apioal  iiarfaa»  Ml  in  Iba  axtranitiaa  of  In 
th«  tnmk ;  rigidity  of  the  apinal  oolnran  doa  to  spaant  of  tbo  apiual  inaa- 
claa,  or  rigidity  of  the  muaclea  of  Iba  axtramiliaa ;  aiid  bypenwdliaaia 
along  tbe  iptoe,  which  may  bo  quite  aetila*  Whao  praaaaiw  npoo  Iba  oord 
h  addedt  tbero  ii  paralyaia  or  paraab.  aonatiniaa  tnttaeuUr  alropl^  and 
aniaalbaaia.  Any  of  the  abo?a  ajrmplooia  may  ba  acuta  or  ebronioy  aooofd* 
ing  to  tba  nature  of  tbo  primary  diwaaa 

The  dbgnoiin  lictwtNMi  npinal  maningitla  and  mjaltlia  iaoftan  no4  aaay, 
for  eioopt  in  acuta  caaea  tbo  two  proceaaea  an  aaoaUy  aaaudatad ;  and  in  a 
gifon  oaaa  ii  may  ha  diSlcnU  to  dadda  wbatbar  Ilia  laabn  af  Ibe  oord  or 
of  Iba  mambranaa  la  Iba  motip  imporlanl  mm.  In  maaingitia,  pain*  Ian* 
damaaai  §ptma^  and  irrilattfa  ajnnploflia  ara  ganarally  mora  prominmit 
wbila  kaa  of  power  and  aMMtbaaia  ara  nanally  parttal.  In  my«»liti«  tha 
paim  taadamaai,  and  oihar  irritalita  ajrmptomi  ara  kaa  mark^  wbUa 
paralypia  and  ana^aihaaa  may  ba  oomplata. 

Tmtmant— Thin  ta  fini  of  iba  diaeaae  wilb  wbioh  it  ia  a«»ialad  i  is 
IditaoOt  uoonler-trritatioti  by  maana  of  tha  nM|aaIin  oanlefy,  laal  in  had, 
in  aafara  eaaea  atan  iranalitlbalaafi  of  the  luina  br  a  mMbaAlos]  anp- 
port    lodida  of  potaanum  ia  often  naaf nl 

MTBUna 

Hyelilii  ii  a  raro  diaaaaa  in  obiMran,  with  Iha  asoaplion  of  iwu  varii-ttea 
iwhich  ara  diarn—d  nadar  wpaiato  haada,  ri%,  i-iimpraaahm  ag*'  1 

ila  poUMiyalitia.  Olliirwiaa  myilflia  aiiuLlly  mmlla  Anaai  iii^  _  t 
it  may  ooenr  aa  a  oomplimlton  of  any  of  tha  arnta  inftdiona  dianaaia,  aa> 
paaiaUy  typhoid  or  aoarlal  femr^  and  diphtbarU,  and  afon  aa  a  primary 
diaaaaa^  vfaeiw  il  ia  allrihati^  Ui  isipnaora  cic  cold,  hut  wl>ere  it  ia  probably 
tnfaetiooa.    Cbronic  myaUlia  may  bo  doa  to  baroditary  typhtlia 

M jalitii  uaually  oooora  in  ehiMran  ofar  Ian  yaara  of  ago.  In  ■i»u»«««^ 
it  may  ba  Imoataiia*  dUhaa»  or  dlaaaiaJiialad ;  Iha  prooam  may  ba  aoatob 
anbaonla,  or  ohronio,  Tha  laaiona  and  the  ajrmploiBa  ara  amanliaVr  Iha 
aama  aa  whao  tha  diaaaaa  ooomi  in  Iha  adolt 
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•fHflHML— Mjclhii  uMoaUj  oonei  oi 
local  STmptoiiii;  bot  the  ooaei  maj  be  q 
trmpCamiy — ferer,  pain,  pnMtimdon  and  h 
The  local  frmiyloois  vary  with  the  aeat  and 

In  tfansTene  rajeiitifl  km  of  pover  ant 
the  lerel  of  the  leson ;  «ther  of  then  maj 
le^el  of  the  lesion  there  is  a  aone  of  hjpi 
All  the  reflexes  belov  the  seat  of  the  lesi^ 
the  le^el  of  the  leaon  are  lost.  There  i 
ipbinctersy  bed-soreSy  d^eneratiTe  changes 
tractnres,  and  raso-motor  distorbances.  1 
rigid  or  flaccid  according  to  the  seat  and  ex 

When  transTerse  mjelitis  is  sitoated  ii 
paralysis  and  anaesthesia  of  the  arms,  legs,  a 
exaggerated,  and  there  is  general  rigidity  of 
are  incontinence  of  fsBces  and  retention  of  o 
from  overflow.  The  pupils  are  frequently 
optic  neuritis.  Atrophy,  when  present,  usu 
arms,  and  indicates  that  the  cord  to  a  co 
There  is  great  danger  to  life,  owing  to  paralys 

When  the  seat  of  disease  is  the  dorsal  re^ 
to  those  above  described,  with  the  excepti< 
that  the  eye-symptoms  are  usually  wanting, 
seat  of  the  disease. 

When  the  disease  is  situated  in  the  Inmb 
plegia  and  anaesthesia  of  the  legs,  there  is, 
nence  of  urine  and  faeces.  The  knee  reflexes 
and  usually  give  the  reaction  of  degeneratio 

In  diffuse  myelitis   the   symptoms  are 
groups.     If  a  large  part  of  the  cord  is  invo 
sis  and   anaesthesia,  loss  of  reflexes,  raarke 
sores,  etc. 

The  course  of  myelitis  is  slow,  and  it  us 
ba^l  to  worse.  Death  is  due  to  exhaustion  oi 
sores,  or  hypostatic  pneumonia — or  to  som 
small  proportion  of  the  cases  there  may  I 
rarely  is  tliis  complete.  The  diagnosis  is  to 
gitis,  turnonrs,  and  haemorrhage. 

Treatment.— The  treatment  of  the  early  s 
to  the  H[)ino,  or  counter-irritation  by  means 
Paqn(»lin  cautery.  Later,  the  iodide  of  pots 
cases;  improvement  may  follow  its  use,  ever 
of  syphilis,  but  large  doses  are  required,  and  i 
is  contra-indicated  except  in  chronic  cases,  am 
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lA  likely  to  result  fn>in  its  use.  In  th«'s«»  imtients  the  most  important 
thin^  is  nireful  attention  to  cleanliness  and  to  |N)sture,  in  order  to  pre- 
vent Ixnl-sores,  eyst  it  is,  and  pneumonia. 

compiif:ssiox-myelitis. 

Synonyms :  Pretfure-itaralysis  of  the  spinal  cord ;  Pott's  paraplcfia. 

Compn'ssion-myelitis  is  sometimes  traumatie,  but  usually  follows 
earies  of  the  spine.  It  most  frwjuently  complicates  this  dis4*ase  whrn  the 
cer\ieal  or  upjKT  dorsal  vertebra*  are  involved,  randy  when  the  lower  half 
of  the  spinal  column  is  alTeeted.  This  diffen^m'c  is  pndmbly  due  to  the 
smaller  size  t)f  the  spinal  canal  in  its  up|H*r  fNirtion.  A<*<*onlin^  ti»  (iil>- 
ney/  paraplepa  is  seen  in  fifty  per  (vnt  of  the  cases  of  cafwa  of  th«»  upjHT 
half  of  the  spine.  Ess<'ntially  the  same  c<indition.  so  far  as  th«»  n»nl  '\<  (**»n- 
(rrnr<l,  may  n»sult  from  tumours  of  the  spinal  eonl.  or  fn>m  anything  el?»i» 
causing  paehymenin^'itis.  These,  however,  are  exceeilin^rly  ran-  in  i-hild- 
hoo<l. 

Leiioiii. — In  spinal  carii*8  there  occurs  as  a  result  of  tuberculous  dia- 
ease  a  8oft4*ning  of  the  Inxlies  of  the  vertebnp,  which  fall  together  from  the 
pressure  due  to  the  supcTincumbent  weight  of  the  body.  This  causes  a 
backward  proji*ction  known  as  the  kyphosis,  or  angular  deformity.  The 
spiiuil  canal  is  encroa<*hetl  u|M)n  by  the  remains  of  the  vertebral  bodies 
whiMC  ligamentous  attachments  have  been  loosened,  and  also  by  iuflam- 
mutory  pnHlucts  the  result  (»f  p(*ri«)stitis,  and  l<Kiiliioil  intlammation  of  the 
dura  mater,  chiefly  t)f  the  external  layer,  but  which  sometimes  afTt*cts  the 
internal  layer  also.  All  these  conditions  lt*aAl  to  the  production  of  a  maM 
of  iiitlaninuitory  material,  often  containing  tul>er(*ulous  de|Mwits,  which  is 
chiefly  in  front  of  the  cord,  but  may  8urn>unil  it.  The  compression  takes 
place  slowly  in  mt>st  of  the  cas4*s,  from  the  gnulual  pntgress  of  the  le^iioiia 
mentioneil.  In  a  small  numl>er  of  cases  there  may  be  a  sudden  pressure 
from  the  slipping  bm*kwanl  (»f  one  of  the  vertel)ral  bodies. 

In  recent  c:isi*s  the  cord  at  the  S(*at  of  i^>mpression  is  a  little  smaller 
thau  normal.  It  is  usually  involvetl  to  the  exti*nt  of  fn>ni  half  an  inch 
to  two  inches.  Paniplegia  may  have  existml  when*  the  changes  found  in 
the  conl  arc  very  slight,  an<l  sometimes  whert*  no  changes  are  visible  to 
the  naki-tl  t«ye.  In  mon*  pnitrm^tetl  and  mi>re  severe  cases,  the  cord  is 
much  smaller  at  the  |N)int  of  dis4>asi\  and  under  the  microsco|ie  shows  the 
changes  of  intcr-^tltial  mvelitis  (Uowers)  with  meningitis.  In  old  cases 
tliere  are  dc;retitT:ition  •»f  the  nerve  elements,  atrophy,  and  sometimt^s  dis- 
ap|H*anince  of  the  ;;anglion  i^lls«  with  m ohm ir  less  destruction  of  the  nerve 
fil»rt*s;  sometimes  ail  «ii'*tinriion  lietwtvn  the  gray  ami  white  sul»stance  is 
lost.  In  a«idition  to  thes4*  marke<l  i*hanges  at  the  point  of  pn*ssur«»,  there 
may  be  as(*endiiig  or  dt^scending  degeneratiotu  as  from  other  ftx^al  lesions 
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There  is  ostially  inflammation  of  the  ne 
compression.     It  is  in  many  cases  snrprif 
cord  may  be  compressed  and  still  preserve 
Symptoma, — In  caries  of  the  cervical 

pression-myelitis  not  infrequently  precede  ' 
other  objective  symptoms  of  bone  diseas 
caries  usually  arise  from  irritation  of  t\ 
acute  pains  not  often  referred  to  the  spi 
ent  regions  to  which  these  nerves  are  disi 
neck,  in  the  chest,  in  the  epigastrium,  and 
symptoms  indicate  the  presence  of  pachyi 
whatever  the  location  of  the  vertebral  cari< 
there  is  noticed  a  gradual  weakness  in  tt 
times  also  in  the  arms,  according  to  the 
may  steadily  increase  for  several  weeks  nn 
Other  symptoms  are  then  commonly  presen 
of  anaesthesia^  but  in  many  cases  there  is  no 
tingling,  formication,  and  pain.  The  sph: 
When  the  disease  is  in  the  upper  half  of  tlj 
extremities  and  great  exaggcmition  of  all  t1 
clonus.  In  the  rare  cases  in  which  the  U 
there  may  be  loss  of  reflexes,  paralysis  of  tl 

The  distribution  of  the  paralysis  will  d 
prefision*  If  this  is  in  the  cervical  region^  a 
lyzed;  if  in  the  dorsal  region,  only  the  leg 
is  unilateral,  and  if  there  is  no  spinal  del 
most  pu2zling  one.  According  to  the  ext 
the  cord,  thi?re  may  occur  muscular  atroph 
ease  in  the  upper  cervical  region,  death  ms 
npon  the  cord,  owing  to  a  difilocatiun  of  th 
pened  in  one  of  Oiboey^s  cases ;  or  ther 
symptoms,  irritation  of  the  phrenic  nerve 
causing  paralysis  of  tlie  diaphragm. 

Conrse  and  PrognoHis,— Tliese  depend  n 
case.  In  many  cases  of  paralysis  occurrii 
covery  tiikes  place  in  the  coui-se  of  a  few  ^ 
after  the  application  of  a  proper  mechanicj 
even  where  the  paralysis  has  continued  for 
cases  which  have  been  long  neglected,  or  t 
velops  while  proper  mechanical  treatment  i 
of  irnfirovement,  or  at  least  of  rapid  improi 
Gibney  gives  the  following  statistics  of  c 
eases  under  his  personal  observation :  thirtj 
from  mvelitis,  fourteen  from  other  disease 
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tilt'  paralysis,  and  >ix  from  tul)on'iilosis  iM^fon*  iiiiiipN*!*'  nM-«»v«Ty;  srv- 
<*iity-f<uir  ri»CM)vtTtMl  from  iho  paniplc^ia ;  twriity-M-vfii  wt-n'  nMtmiiMl  as 
iinprovt^  or  still  umlor  tn»aliiH'nt.  K«'!aps«*s  iNtiirrtMl  in  alMuii  tiftwn 
per  ivnt  of  the  nisi's ;  nearly  all  of  ihest*,  liowevrr,  >iihM»i|in*ntly  rt't'ov- 
onul.  The  usual  duration  of  the  disease  is*  from  thnH>  months  to  two 
years.  Complete  n»eovery  has  «»ften  taken  plaee  in  ea^es  that  have  p*^r- 
sisted  for  four  or  five  yean*.  No  tase  should  be  e<msidenMl  ho|H'less  no 
nmtter  how  long  the  symptoms  hav«*  la>t<*d,  unless  then*  is  marked  atM- 
phy  with  loss  of  electrical  react  ion-*,  and  contractures  hav«*  takt-n  plac<\ 

Diagnosii. — This  is  randy  difficult.  Spinal  caries  should  U*  ^u*>[Nvt4Hl 
in  every  case  when*  the  symptoms  iM)int  to  transverse  myelitic  cumin;; 
on  witliout  definite  cause.  The  gradual  on-^i't,  the  radiatiuL'  pain-i.  the 
.stilTness  of  tin*  >pini'  in  walking,  the  gradual  lo^«»  of  |H)Wcr.  tin-  iii«  n-a^-d 
ndh'xcs  and  ankh'-clonus — all  an*  usually  pn-i-nt  ami  iliarai  tiTi-itic. 
They  are  sulluient  to  warrant  the  diagno<.i<^  of  spinal  rarie-*,  t\t  n  wIhii 
n«»  <Ieformity  exists.  When  then*  is  drfurmity,  tli»»  >ymptomH  an*  un- 
mi>takahle. 

Tremtment. — Thi*  most  im|Mirtant  indication-*  are  th«'  removal  of 
pn's>un'  and  tin*  fi\ati<»n  of  the  >pinr  )»y  a  projNT  mt*chani«-al  *>up|Mirt. 
Till'  U^t  ri'>ults  are  sccun'il  hy  the  ni-umlN*nt  po>ition,  thr  rhilil  U*ing 
fi \i'd  upitn  a  frame.  cf>ntinui>us  trai>ti«)n  Uing  made  upon  tlir  hi>ad. 
Other  mcaMires  to  U*  advi>ed  an*  the  l*a«}uelin  iauttr\.  ami  tli«>  iiiti>rnal 
u>e  of  |Mitas>ium  i«Mli«li*.  From  hi-*  very  e\ten-i\i*  i\|Mrii*nti'.  <fihnf*y 
has  nion*  confidcni-c  in  this  drug  than  in  all  cUc  cxopt  m«Mhanii.il  tn-at- 
mcnt.  I^irge  closer  an*  nipiinMl,  often  from  >ixty  to  nini*ty  irrain-  U-ing 
gi\«*ii  daily  fi»r  moiitli*^.  From  jM*r*»onal  olKt-rvatioii  of  manv  iif  (iiline\'s 
la-rn  I  ran  lM*ar  tr-ti!ni»ny  Uitli  to  tin*  U'nrfirial  «-tT«*i  t  of  tin-  i'"l!«!i .  and 
to  the  ca-r  witli  wliirh  it  !?«  gent-rally  lM»rni-  h\  ihjldnn  m  \\:*'  iJom*-* 
mtutioncd.  Very  often  |uitirnts  gained  •.tt-adily  in  wt-iglii  uli'.f  taking 
th«'  drug,  and  acne  wa-i  tlie  exception.  The  itididt*  •.Iumi!«!  always  In» 
lar;:«ly  dilut«tl.  In  all  caM-^  |uitliiit>  ^hnulil  U*  ranfullv  uat<hii|.  kept 
srnipulou>ly  (li*an.  am!  tin*  jMi-iiinn  chaiiLTt-d  fnipiently  in  pn-\rnt  tlie 
formatiim  of  U*d->orcs.  Kli-«  triiity  i««  it>ntra-inilicati>ii.  Whi  ii  the  |ia- 
rah-^i-*  ilrxrlitp-  rapidly  t»r  ♦Htur**  -udih-nly,  n-hff  may  •»omi-ti!iit-»  U*  ol>- 
tain»d  liv  ihi-  o|M*ration  of  laminet  tomy  :  hut  little  is  to  U»  cxini  ted  fn»m 

till-  in  thr  -l«iW  ra-e*.. 

M'VTK  l»f>LlOMYKMTIS. 
SyriiinyiiK :  Itifniitile  •ipinal  |HiralrMf,  MMitr  Atn>|>hir  |4l^llT•>i^. 

Tlii*  di-t-a-*'  i*  4  liarai  t<ri/ed  h>  an  a«  iiii*  iin-ii*t.  gemrally  with  ft»hrilo 
■»\  iri'i-'tn*.  hy  an  t-arly  and  n-ua'.lx  i\ttn*i\f  lo^*  nf  jHtut-r.  aii<l  l-v  a  oin- 
-!i|.  raMf  ilf;:rei'  »if  *>pontaniMiu^  impri>Vfiii«-nt  ex»ipt  in  ii-rlain  L'rouj>«  of 
mil-*  !•  -  wlii«h  niuain  |H-rmanentl\  para!  wed.  an*l  un«li-ri:'»  a  \irv  nipiJ 
antl  !iiark»'il  atrophy.  A  ehnmic  f*irin  of  tin*  iliM-a^e  is  d«'MTiUxl  in 
adults,  hut  this  i-  nin*lv,  if  ever,  sci'n  in  ehildn'n. 
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Acute  poliomyelitis  is  the  most  frequent  cause  of  paralysis  in  early  life 
and  it  is  often  designated  simply  as  infayitile  paralysis. 

Etiology. — In  566  *  cases  the  age  at  which  the  paralysis  developed  was 
as  follows : 

During  the  first  year 20  per  cent. 

"         "   secondyear 38       " 

"        "   thirdyear. 22       ** 

**         «   fourth,  and  fifth  years 15       " 

After      "  flfthyear 5       " 

From  this  table  it  will  be  seen  that  the  great  proportion  of  cases  develop 
before  the  fifth  year,  and  that  eighty  per  cent  of  them  begin  during  the 
first  three  years,  the  most  frequent  period  being  the  second  year. 

Boys  are  rather  more  frequently  affected  than  girls.  In  the  series  re- 
ferred to,  fifty-five  per  cent  were  males  and  forty-five  per  cent  were 
females.  Hereditary  infiuences  seem  to  have  but  little  effect  in  the  pro- 
duction of  this  disease.  It  is  rare  to  find  several  cases  in  the  same  family, 
or  to  trace  any  relation  to  nervous  antecedents.  The  onset  of  the  great 
proportion  of  the  cases  is  in  summer.  Of  Sinkler's  cases,  eighty  per  cent 
began  during  the  five  warm  months.  This  fiict  is  decidedly  against  the 
theory  so  often  advanced,  that  the  disease  results  from  exposure  to  cold. 
There  are,  however,  a  few  cases  in  which  the  connection  between  exposure 
and  the  disease  seems  to  be  a  close  one.  On  account  of  the  time  of  on- 
set— most  frequently  in  the  second  year — the  disease  is  often  ascribed 
to  dentition.  In  my  series  this  was  given  as  the  cause  in  one  fifth  of 
the  cases.  The  connection  is  at  most  merely  a  coincidence.  Traumatism 
is  sometimes  given  as  a  cause,  but  the  proportion  of  cases  in  which  the 
paralysis  can  be  fairly  attributed  to  injury  is  very  small,  yet  there  are  a 
few  in  which  a  definite  injury  of  considerable  severity  has  immediately  pre- 
ceded the  onset.  In  about  twelve  per  cent  of  the  cases  above  mentioned 
the  paralysis  came  on  as  a  sequel  to  some  other  acute  disease ;  this  list  in- 
cludes nearly  all  the  diseases  of  infancy,  those  most  frequently  noted  being 
diarrhoea,  scarlet  fever,  and  measles ;  but  in  the  great  proportion  of  the 
cases  the  patient  was  in  good  health  at  the  time  of  the  attack. 

The  essential  cause  of  the  disease  is  as  yet  unknown.  On  account  of 
the  close  relation  of  the  lesion  to  the  distribution  of  the  blood-vessels, 
many  recent  writers  believe  poliomyelitis  to  be  of  infectious  origin,  the 
cord  changes  being  the  result  of  infectious  embolism  or  thrombosis. 
The  occasional  occurrence  of  small  epidemics  strengthens  this  opinion. 

Lesions. — Infantile  spinal  paralysis  is  due  to  an  acute  inflammation 
of  the  gray  matter  of  the  anterior  portion  of  the  spinal  cord.    The  late 

♦  These  statistics  and  those  which  follow  in  this  article  are  derived  from  the  follow- 
ing sources:  Sinkler,  in  Keating's  Cyclopaedia,  vol.  iv,  355  cases;  Galbraith,  American 
Journal  of  Obstetrics,  1894,  75  cases ;  the  remaining  146  are  personal  cases  and  others 
taken  from  the  records  of  the  Hospital  for  Ruptured  and  Crippled,  New  York, 
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(■haiiges  wliich  cMM'tir  in  the  cortl  as  a  result  of  this  procom  have  for 
iiuiiiy  years  Ihh»u  well  establishwl ;  hut  the  early  changes  an*  even  yet  a 
niHlter  of  dispute,  owing  to  the  la(*k  of  opp<irtunities  of  examining  the 
cord  during  the  stage  of  acute  inflammation. 

In  autopsies  made  u|K)u  cases  of  long  standing,  the  |iart  of  the  i^ord 
afTiK^ted  is  distinctly  snuiUer  than  normal.  One  lateral  half  is  usually 
involved.  The  micnis<v)|H.'  shows  that  the  ganglion  cells  are  few  in 
nunilxT  or  that  they  have  entirely  disap|H'art*d.  Thosi*  that  n»main  are 
shrunken  and  deformed  and  scarcely  recognisable  as  ganglion  (n.*lls.  The 
entire  gray  horn  is  much  smaller  than  that  of  the  op{>o8ite  side^  and  manj 
of  its  normal  elements  have  disapiieannl.  The  white  matter  als«>  is 
smaller  than  in  the  sound  half  of  the  e<»ni.  The  anterior  nerve-rooia 
of  the  affected  side  are  smaller  than  normal,  and  are  degenerated  quite 
to  the  muscles.  The  general  changes  in  the  corti  are  of  a  sclerotic  char* 
a(»ter.  The  afTet'tinl  muscles  arc  degeneratcnl,  and  there  may  be  in  ex- 
tn^me  casi*s  a  compl(*te  ilisapjMm ranee  of  musirle  tibn*s,  their  plai'e  being 
tuki'U  by  adi|>ose  and  fibrous  tissue.  In  plaot*s  where  the  lesion  is  le« 
severe  the  fibres  art»  small.  The  affwUHl  limb  is  shorter  and  the  bones 
smaller  than  upon  the  sound  side.  These  lesions  are  all  sei^ondary  to 
thi»st»  of  the  anUTior  ganglion-i*ells. 

The  most  re<'ent  observations  upon  the  early  stage  of  the  proi*e«  bj 
Siemerling«  ttolds(*heider,  and  others,  ti*nd  Ui  show  that  primarily  the 
Ifsion  is  an  interstitial  inflammatiiui,  and  not  a  |mn*nohymatons  one^aa 
wa<  formerly  Mieved.  (foldscheitier*s*  tluMiry  of  the  dis«*as«*  is  that  the 
first  changes  are  in  the  blood-vess<*ls,  from  wliich  the  pnK*css  extends  to 
the  neuroglia  and  pHMluces  a  prolifenition  of  (^*llri ;  the  changes  in  the 
giinglifiii  cells  are  degenerative  in  chanu*ter.  and  are  s*H^»ndarv  tn  thoM 
just  descriJH'd  ;  the  same  is  tnie  of  the  changes  in  the  m-rvc  fibrea. 
.\iHM»mpanying  the  pn)eess  in  simie  cas*»s  small  h.<«»morrhages  have  l)Ot»n 
t»list»rvc<l. 

The  reirion  of  the  cord  most  fn*<|uently  involvtM  is  the  lumbar  en- 
largement, but  there  may  Im»  mon»  than  one  ftMnis  of  dis4*ast\  Uiuallj 
only  one  hitcnil  half  of  the  conl  is  afT<vn»»l,  liut  it  is  not  rare  for  both 
sidrs  to  l>e  invoivctl.  In  such  cast's  the  lesions  are  generally  morp  ad- 
xafici'd  u|H)n  ime  -iidi*  than  the  other. 

Symptomt.  A  friM)uciit  furm  of  onset  is  for  a  child  to  b*»  taken  quite 
suddfuly  ill  with  \omitinL'.  ]uiim  in  the  Ices,  or  general  hy|M*nfsthesiA.  and 
a  tenipenituro  of  from  Inl"  to  UKV  F.  After  these  symptoms  have  lasted 
a  variable  time,  usual! v  fnim  one  to  four  days«  the  |iaralysis  is  diseov- 
en»d.  In  a  smaller  numUr  of  cas<*s~alM»ut  ten  p«»r  cent  of  the  entire 
nunilKT — the   attack  is  ushered  in  by  mon»  severe  constitutional  symp* 


•  <i..l.Uh.i.l.r.  /.it^hnft  mr  kliii.  Mmi..  IMOa.  p.  4M.    Sw  alto  S«:hs.  NcmMS 
DiMAiWJi  of  I'liiMrFii.  19U5,  p.  SlU 


SZ4:  DISEASES  OF  TEE   NEBl 

toms.  There  are  convulsions,  delirium,  a  to: 
marked  general  prostration,  constipation,  \ 
extreraities, — in  sliort,  all  the  symptoms  of 
These  symptoms  last  from  two  days  to  a 
attention  of  the  physician,  so  that  the  parab 
the  patient  has  been  sick  for  fiome  time, 
ginning  of  convalescence.  In  quite  a  largi 
symptoms  are  very  slight,  and  they  may  1 
infrequent  history  is  that  the  child  went  tc 
the  night  was  noticed  only  to  he  a  little  res 
ing  the  paralysis  was  discovered*  in  two  eg 
came  on  quite  suddenly  while  the  child  w 
was  able  to  reach  home  only  with  considers 
it  is  not  improhable  that  previous  sympto 
slight  as  to  have  escaped  notice. 

In  most  of  the  crises  there  are  pains  in 
extremities^  or  along  tlie  course  ol  the  spin 
general  hypera^sthesia  is  commonly  associa 
disturbances  of  sensation  such  as  numbness 
ment  of  the  paralysis  is  quite  rapid,  it  o(U 
twenty-four  hours;  although  sometimes  it 
even  a  week,  before  its  full  extent  is  seen. 

Extent  and  dMribidion  of  ihe  primary 
which  this  point  was  noted  the  distribution 

One  lower  extremity 

Botli  lower  extremities * . . 

Geiieriil  paralysis  of  a!l  extremities,  and  more 

One  lower  and  one  upper  extremity 

Both  lower  extremities  and  one  up|>er  extreini 

One  up[K*r  extremity  alone, 

liolh  upper  extremities. 

All  other  varietiea , » * 

In  pamlyais  of  the  trunk,  the  diaphragm 
are  very  rarely  alTected.  In  combinations  < 
tremity,  the  limbs  arc  more  frequently  affec 
upon  the  same  side.     The  sphincters  almost 

Course  of  the  disease,— The  rapid  develoj 
lowed  by  a  period  of  from  one  to  four  week* 
change  is  seen  in  the  affected  muscles.  Th: 
imjirovenient,  which,  according  to  Gowers, 
affected,  and  generally  reaches  its  limit  in 
this  time  but  little  spontaneous  improvemei 
residnal  paralysis  is  likely  to  be  permanent 
marked  atrophy  is  present  in  the  paralyzed 
is  distinctly  smaller   than  its  fellow,  thia  i 
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itifauU.  Kxcept  at  tho  ooMt,  aoiuorj  difiurbmioat  Mm  abtftfit;  the  kut^ 
jiTk  id  iu8t  iu  juini{»legic  oaneA,  and  la  those  io  wliids  Ihe  oit^ntors  of 
the  tbigli  aro  imjiilyjccHl.  There  U  aiTMtod  growth  in  the  wbolo  limb 
(Fig.  liUl),  It  becomefl  much  amaller  and  shorter  than  ita  fellov.  The 
great  relaxation  of  the  ligamenta  at  the  jointa  tnajr  allow  euhluimiton^ 
isafMHnally  at  tht)  knee  and  at  the  ahoolder.  The  circulation  iu  the  af« 
fet^ted  limb  t«  poor;  it  la  often  bliir»  uml 
aeen. 

£lecinr4il  rmciicHM. — V«j  early  iu  thf 


oIiL  fint  )>f<]'!i(>ri^<i  are  Defer 


:iiL<  atrophied  miinei 
r.r;;iii  to  lose  their  power 
to  reii|iond  tii  faradi^m. 
In  tJie  tnueeular  gnnipe 
which  are  to  be  perma- 
nent! j  pamly^x),  tbe  fam- 
dio  rmpomm  maj  be  lost 
to  a  week.  The  muadlea 
in  vhieh  n*eofor7  b  to 
take  plaoe  often  inferte 
a  nt*rtain  dq^ree  of  eoA- 
tr.v  ti]];y,  altlioagb  tfak  b 
leee  tluui  nomal*  and  im- 
proves later.  Tberaepoiiee 
to  the  gmlTaoio  enrrenl 
tnav  bi*  tncmeed  for  a  few 
montha,  and  then  ilowly 
fail  at  Ibe  miseeolar  fibna 
ibemielvM  defenefmietand 
at  the  end  ol  two  or  three 
Tears  it  may  diMppcar  al* 
t«»^ther*  The  maciian 
|tti«ii^«»f  Un  ^  "lefBoetmtioii  is  pmeeol 
"^  "  *  with  gn«t  unifiimiitT  in 
the  atrophied  oitiid«k  but 
In  them  aloQa* 
BmidmtU  pmrntgni  mud  tkf^rmiig. — Oiiljr  one  hiwir  extramtl;  fa  bi- 
folfed  bi  hall  the  eama,  and  Ihe  paimljfib  fa  nanaUy  inaomplele  and  eon- 
Ibied  to  eertain  grcmpe  of  muaelea.  The  exM^timrs  both  of  the  thigh  and 
.9f  Ihe  leg  are  nmrljr  alwaji  involvwd  to  a  grmlar  d^grm  than  Ihe  flaxfKnh 
^nd  in  fwry  msny  raeet  only  Ihe  tttenaor  groupa  are  pantywd.  The 
tttiaelee  raoil  frequently  affected  are  Ihe  anterior  Itbid  gToojv  and  oeil 
the  peroneal  froop.  The  moet  fns((aanl  deformity  reeultiBf  Iron  Ihfa 
pandfila  b  talipea  Talgns,  and  Mil  to  Ibb  talipes  ▼araa,  belh  of  Iheee 
being  usnally  saeoelated  with  a  oertAin  amaont  of  eqainoii  In  ?ery  rare 
eaaee  there  b  tolipea  ealeaaeM.    Moel  ohildren  with  pandyib  el  eidy  one 


Wim.  lis.- An  oM  e«K  «#  Uifaotil*  •nlaM 
ini2r«  Ull  laww  €xir«ailty,  «li<HMae 
of  111*  tliie1ieed)iw*>i»tAf«i7«li 

b^firiiivipii. 
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lower  extremity  are  able  to  walk  alone,  or  with  the  asgistanee  of  a  steel 
brace. 

Paralysis  of  both  lower  extremities  is  the  next  in  frequency.  This 
also  is  rarely  complete.  In  forty-three  cases  of  my  series  there  was 
originally  complete  paraplegia,  but  it  wa^  permanent  in  only  three.  The 
extent  of  recovery  varies  much  in  different  cases.     Usually  one  leg  re- 


Fio.  1^7.— 'An  oy  t^iwe  of  infantile  »<!pinal  p«roly«ii*  of  the  loft  i»nii  and  uliotiMfrr  mtipelGiw,  with 
resiilticig  lutenil  oun-uture.  Tho  wjpiiial  tk'f<imtity  k  tDcrvuaed  by  the  fuel  Umt  tiie  patient 
bud  nltM>  Butfered  from  ornpjouio  or  the  lcl\  «ido, 

covers  to  a  much  greater  degree  than  the  other*  Most  of  these  patients 
are  able  to  walk  with  the  assistance  of  braces,  a  few  only  by  the  aid  of 
crutches.  Some  walk  while  they  are  young,  but  are  unable  to  do  so 
when  fully  grown,  because  the  disproportion  between  the  size  of  the  bodj 
and  the  limbs  is  then  much  greater. 
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Pandjraia  of  ou^  upper  extremitjr  rarelj  occun  alone^  bul  b 
with  paralysis  of  one  or  both  lower  e]tlr«mitiai.  Compbie  paralysb  ol 
an  arm  h  rarely,  if  over,  gren.  Thiii  muMHiUr  grotipt  affected  nay  ba  Uia 
gmall  miijMrUsg  of  the  haiitl,  the  muiiclt^  of  the  forearm,— aiptelaUy  tha 
ext^ndorB,— or  the  ithoulder  grottp.  Of  mngU  iiiii«ol«a,  tha  ana  moat 
frequently  involver]  is  the  deltoid  ;  this  may  result  in  aoblmiatiian  af  Ilia 
shoulder.  From  paralysis  of  the  muscles  of  the  trunk  or  Aoaldar  of  om 
8id<v  lateral  currature  may  develop  (Fig.  Ui7).  If  tba  serralni  mapms  ia 
affectad  tho  scapula  stands  out  prominently,  giTing  risa  to  tha  acMmlled 
•♦anifel-wing"  deformity. 

Dia^osia — The  general  symptoms  of  the  onset  have  ncHhtng  oharaOi> 
taristic  about  them«  and  no  diagnoais  can  ba  mada  until  tha  paialjna  bas 
taken  plaoe.  The  acute  onset,  the  rapid  waating,  the  spontnMMMis  in* 
provement  in  certain  groups  of  muscles,  the  ab»oce  of  sensory  ijniptocDS« 
and  finally  the  reaction  of  degeneration, — all  conatitota  a  type  which  it  ia 
difficult  to  confound  with  any  other  diiieasa 

At  the  onset  this  paralysis  may  raiaroMa  tliat  rcauliing  tron  aoala 
tmnsrerse  myelitis*  In  the  kttar,  bowaTer*  wa  gat  angathaeia»  axaggar- 
ated  knee- jerk,  ankle-clonuS|  ganarany  inrdfameiil  of  Iba  qilit&olan^ 
a  taodaney  to  bed-sorea,  slight  wasting,  and  no  roaotioa  of  degaoeration. 
It  is,  besides,  extremely  rare. 

Mnltiple  neuritis  is  in  most  ciaea  easily  diatingiilsliad  from  potioeiyai^ 
litis  by  its  gradual  onset,  by  tha  piaaenoa  of  pain  and  other  seoacyry  symp* 
toms  as  well  as  loas  of  power,  and  by  tha  fact  that  spontan<eoas  recovary 
generally  occurs  within  two  or  thrve  monthsb  Strides,  there  u  aaoally  a 
history  of  antecedent  diphtheria.  Hut  malUpla  usitrflis  aomaliaMS  bsgiiia 
suddenly  with  febrile  symptoms,  and  paralyaia  may  ooowr  aarlvt  ptwciselj 
aa  it  does  in  poliomyelitia.  Furthermore,  in  aouM  omss  of  neuntti,  tha 
itnaory  symptoms  am  not  markad,  aad  Ibay  may  hata  aBtifwIy  dlasppaaiad 
btf  ore  tha  patient  ia  sean.  In  aoeb  oasea  dia  dlagiioiia  firom  pollomyaUtia 
may  ba  difficult  or  even  imposiibki  exoept  by  the  i!iMirH  of  tha  dtseasa; 
for  atrophy  ia  oommon  to  both  oonditiona,  and  aian  Iba  aisctfical  rsao* 
tiooa  may  ba  identiciL  There  b  no  donbi  thai  aaaa  oama  farmarly  ra» 
ported  aa  examjiles  of  poliomyelitis  tarminating  in  oem|4ela  twoofary  wiwa 
rtaUy  caaee  of  mnllipla  oearilia. 

Tba  diagnaaia  from  aatta  asrebtal  palsy  is  obiefly  difficult  whan  Iba 
spinal  paralysis  baa  been  hemiplegki  or  diplegto  in  typo*  or  wiisn  after 
oeriDbral  bemiplogia  tba  leg  or  Iba  arm  bia  laoofwred  ao  oomplataljr 
that  lb«  ease  rasemUai  monoplegia.  In  oarabral  pahdas  thare  b  oaaatly 
rigidity ;  ibote  is  no  raaolioii  of  d^oaratioii ;  otker  oarebrmt  symptoms 
are  oommonly  presanl^  or  Ibarw  ia  a  history  of  an  o«tset  wiib  osrabral 
symptoms;  and  tha  atrophy  is  lam  marked.  Tba  moat  diagnoalia  poinl 
is  the  electrical  ructions* 

Acuta  palioffiyalitis  amy  be  miilaken  for  other  than  nerefK 
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In  the  early  stage  it  may  be  coiifotinded  wil 
scurvy.  I  have  several  times  seeB  the  mistak 
paralysis  where  scurvy  was  present.  In  scur 
excessive  tenduniess  and  hypeniestheda,  paii 
about  the  knees,  spongy  gums,  and  someiin 
joints*  Thf*  muscular  weakness  of  rickets  is  6 
fantile  paralysis.  However,  in  rickets  the  S) 
eral,  the  electrical  reactions  are  normal,  and 
present.  In  all  doubtful  cases  the  chief  reli 
paralysis  should  be  placed  upon  the  character 
The  lameness  resulting  from  paralysis  may  rei 
to  hip'disease;  but  with  a  careful  examinatic 
dithcuUy  in  making  the  ditTerential  diagnosis. 

Prognosis, — Poliomyelitis  is  accompanied  1 
life.  It  is  possible  that  death  may  take  place 
inflammation,  but  this  is  certainly  extremely  i 
question  in  t>arly  prognosis  is  w*hether  there  ti 
ralysis,  and,  if  so,  what  will  be  its  extent.  Tb 
prognosis  are  the  amount  of  wasting  and  the 
reactions.  Muscles  which  in  ten  days  have  los 
contractility  are  almost  certain  to  waste  rapid 
indication  of  coming  improvement  is  the  retui 
If  this  is  completely  lost  for  six  months,  rei 
one  year,  improvement  in  these  muscles  is  not ' 
contractility  has  never  been  lost,  very  great  fl 
the  paralyzed  muscles  may  be  confidently  predi 
hut  little  spontaneous  improvement  is  to  l>e  i 
years  none  at  all.  t'omplete  recovery  is  possi 
very  limited  extent ;  and  while  it  may  occur,  ; 
should  not  be  expected. 

Treatment — Unfortunately,  most  of  the  ca 
servation  during  the  acute  stage,  or  the  nature  ( 
until  the  paralysis  has  occurred.     In  the  early  a 
induce  free  perspiration  by  hot  baths,  to  keep 
lateral  position,  and  to  use  counter-irritation 
dry  cups,  mustard,  or  the  Paquelin  cautery,  or 
along  the  spine.     The  mitural  course  of  the  dia^ 
for  the  tendency  is  to  overestimate  the  etfect 
drugs  used  in  the  early  stage.     On  theoretical  g 
but  it  is  doubtful  whether  any  drugs  have  much 

After  all  acute  symptoms  have  subsided,  or  i 
weeks^  electricity  may  be  used,  but  its  curati 
greatly  overestimated.  The  object  in  using  ell 
nutrition  of  the  musolsa  until  the  cord  has  reo 
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•Jttrteiii  ta  do  to  a  conddeinblo  dogree.  But  no  amonnt  of  eleotriMtioii 
Wm  ffemrre  muscled  whose  gmnglion  cells  bare  comploteljr  dimppMrad. 
ThiiO  ooiiduae  to  waste  and  lose  their  (mradio  cimtraciiUtji  no  mattiir 
how  early  electricity  is  begun  nor  bow  fuithf utljr  it  is  conltnned.  FiuadliBi 
may  be  us49d  for  such  groups  as  respond  to  it ;  otfaerwise  gmlTsnisfD  AcNiM 
be  employed.  The  beneficial  resnlts  from  eWtricity  are  to  be  obtained 
in  the  first  year,  ehiefiy  in  the  first  six  months.  Too  mnidi  cao  not  be 
said  against  the  routine  use  of  electricity  in  cases  which  hafi  bean  para- 
lysed three  or  four  years,  with  the  Tain  hope  that  some  good  may  be  donei| 
even  thcmgh  there  id  no  res{K)niie  to  either  current.  Stryohnine  may  ba 
used  in  eonjuncLion  witli  elt^ciricity  aft4!r  all  sympti>ms  of  oeoiral  irrita- 
tion have  subsided,  but  there  is  stUl  great  di? eraity  of  opinioti  nfardtng 
its  effect 

Friction  and  massage  are  of  undoubted  value  in  improTing  ti>e  circnhsi^ 
tion  and  the  nutrition  of  a  limb,  and  should  be  oontinaed  n^gularly  Iwioe 
a  day  for  a  long  {»eriod. 

Meehiiniail  DrmiimmU, — The  first  nse  of  madumical  appltanoca  is  thi 
prevention  of  deformity.  All  cases  of  paralyaia  ahoiild  ba  earsfnllj 
watched,  and  braces  applied  as  soon  aa  any  tendeooy  to  dafemii^  from 
mudcukr  coutraction  shows  itself.  This  is  much  easier  than  to  ortroomm 
deformtti(*s  whic*h  hAve  been  allowed  to  develop,  and  quite  as  important 
for  the  pttticnL  The  second  use  of  apparatus  b  to  famish  support  to  tbo 
limb  in  order  to  enable  the  child  to  walk.  By  sooh  means  many  git 
about  with  tolerable  comfort,  for  whom  looomotion  witboot  appanlaa 
is  impossible  except  with  crutches.  The  third  purposs  ol  apparatua  lsi  to 
overoome  existing  deformities  in  neglected  cases.*  Braoea  are  generany 
lUBBd  In  conjunction  with  myotomy  or  tenotomy  af  the  variona  dbortenad 
tandons,  excision  of  portions  of  elongated  tendons,  and  the  prodnotioA 
of  artificial  anchylosis  in  cases  of  ^  flail  Jointa.**  By  tbsaa  means  tba 
orthopedic  surgeon  is  able  to  give  a  great  deal  of  rattef  to  tiicie  oiifortii* 
nate  and  sometimca  helpless  patleota* 

On  the  whole,  the  trratment  is  extRMBoly  unsatistisetory,  and  the  resnlt 
depends  upon  the  severity  and  axtonl  of  Iha  onginal  diseasa,  ralbar  than 
upon  the  particular  line  of  tnatttmi  adoptad  or  llie  ttma  at  wUeh  it  ta 

TiniOin»  OF  THK  8PlKilL  COUk 

Tnmocirs  of  the  cord  are  exoeedingly  nsre  in  cldMhood,  nd  almost 
onknown  in  infancy.  The  most  common  vsrietios  seen  in  aariy  life  are 
glioma,  sarcoma,  and  tnbercnlons  tumocira.  BiaattteliHa  baa  f«partod  a 
case  of  tabsftmlous  tnmoar  in  the  dorsal  rcgkm  ooenfring  tn  a  AM  of 
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three  and  a  half  years.  There  was  a  simila 
The  symptoms  were  essentiully  those  of  com 
In  my  service  at  the  Bahies'  Hospital  1 
of  the  eonl  in  n  child  only  one  year  old,  is 
unique.  The  early  symptoms  were  gradual 
tremities,  to  which  were  added  later,  stiffness 
mohility  of  the  head — the  position  being  thi 
Piiring  the  sixteen  days  of  observation  there 
104*'  F.  There  were  no  pupillary  or  vaso-mc 
top8y  the  cord  was  found  to  be  the  seat  of  a 
vical  region  there  was  marked  enlargement,  tl: 
its  natural  si?;e*  A  microscopical  exaniinatioi 
that  the  growtl]  apparently  began  in  the  v 
and  that  the  gliomatous  process  involved  the  I 

A  somewhat  similar  ease  has  been  repo: 
eight  years. 

The  diagnosis  of  tumonra  of  the  spinal  ex 
impossible.  In  later  childhood  they  are  nn 
Pott'a  disease,  but  the  symptoms  are  the  same 
adult  life. 

SYRINaa-MYELIi 

Ryringo-myelia,  although  a  rare  disease,  is 
The  term  is  applied  to  a  condition  in  which  t 
the  result  of  a  pathological  process,  in  contn 
which  a  cavity  is  the  result  of  a  malformatioi 
it  is  not  infrequent  for  the  two  conditions  to 
logical  process  which  precedes  the  cavity  : 
to  he,  in  most  caaes  at  least,  an  infiltratio 
cord  with  gliomatona  cells.  The  process  is  soi 
described  in  the  case  of  tumour  of  the  spin: 
that  where  it  results  in  cavity  formation  it  is 
these  cjiSGS  usually  begins  near  the  central  cai 
generation  and  breaking  down  of  the  infiltra 
centre.  As  the  cavity  forms  it  extends,  and  u 
nuitter  of  tlie  conxmissure,  later  the  posterio 
columns,  or  the  anterior  horns.  The  resultii 
lar  in  shape,  and  may  be  very  small,  or  may 
of  the  length  of  the  cord.  It  is  most  freqni 
cervical  an<l  upper  dorsal  regions.  It  is  filled 
by  glioraatoufi  tisjjiie, 

•  For  a  full  report  of  this  case  by  Dr.  Herter  and  1 
the  Medical  Sciences,  April,  1895.  See  also  Kohts,  B« 
eumarkstumoreii  im  Kindesalter,  Dresden,  188C* 
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According  to  Starr,  tho  essetitml  fytiiptom«  are  of  ihrM  kbdi:  (1) 
There  is  progreiiiiiTe  muscular  atrciphy,  with  pAmljttii  of  m>mo  or  M  th« 
mutclofl  of  otie  limb,  usually  oxUmding  to  the  opposite  limb  and  to  ih» 
tntnk,  0om«»time«  accompuniiKl  by  the  reaction  of  degeneration  ;  (:i)  Taao* 
motor  and  trophic  distorbancee  in  the  afboted  limh^  inch  ai  cyanioaia» 
coldneea,  buIIouB  eruptiona,  ulceration,  abaoetMset  atrophy,  and  aonnetitam 
fragility  of  the  bonea  and  diminntion  of  panpiration ;  (S)  taiuor;  di^ 
turbancet,  which  are  probably  the  most  ehanicteriilic  sytoptomi  of  tba 
diieaetg  there  is  loes  of  the  mom  of  pain  and  of  tcEOtpemtitra  in  Iha  atn»* 
phied  part,  while  the  aenae  of  touch  and  of  lo^tioo  may  be  |iwaerrid. 
The  extent  and  distribution  of  tbeae  symptoms  will  of  oooiae  depend 
upon  the  position  of  the  diMCJuti). 

The  course  of  syringo-myclia  is  effeotially  chronic,  the  duration  being 
usually  several  years;  and  although  spontaneous  arrcat  sometimes  ooeaii 
the  dtMMise  is  in  most  cases  steadily  progresstve. 

The  cause  is  unknown,  and  it  is  not  influenoed  by  any  fom  of 
treatment 
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Thii  is  a  chronic  disease  of  the  spinal  cord  and  medulla,  whieli  biftna 
most  froquanUy  in  childhood  or  about  puberty.  The  lesion  albcla  Ural 
the  peaterior  columns,  afterwanl  the  crossed  pyramidal  Iraola,  ilia  direct 
cerebellar  tracts  in  the  Literal  columns^  and  darkens  reNicular  oolamua 
in  the  gray  matter  of  the  eord*  There  is  probably  aome  disnue  of  the 
medulhi,  the  pons,  and  possibly  of  the  oerebellnm  and  the  ptwtmor 
nerfa^rootiu  In  ailvanc^  eaaea  olbar  paria  of  Iba  oocd  nay  be  intolved. 
lilt  disease  is  seen  in  oeHaJo  famUtea,  eflaii  afeetioK  aeferal  mm* 
bera  in  succession  at  about  the  same  age*  It  ooenrs  partieslarly  in 
tsantliee  where  akoholiam,  insanity,  and  oOmr  nanroaa  diseaasa  ara  tra- 
qaent, 

Bramwall,  in  bis  mon<^raph  npon  this  disease,  gi?es  the  following  as 
tbaofaaraolariatiostrmplotiia:  Tbaiw  is  alalia*  irsi  of  the  lowtraztrsaiitiaa, 
bat  gfidisaUy  exlaadiag  to  the  apper  axtramitiaa  and  tlie  fiMsu  Early  {&  Iba 
disease  there  ia  aome  waakneas  in  the  hfa,  espeeiaQy  in  the  anterior  gniap 
of  mnacles.  In  the  lale  stafea  thia  ia  marked  aad  aooompanied  by  atrophy. 
The  gait  ts  peculiar,  like  thai  of  ordinary  aluie  paliaaU,  the  diflleolty  in 
walking  being  due  lo  the  aliuta  and  not  to  the  panels.  Aftar  a  lima  Ibars 
is  prodttoad  a  charaoteristie  deformity  of  tbe  fool, — it  ia  sbortaoed,  aa  il 
trooi  presKtra  againal  the  toea  and  the  heel,  the  iftslefi  is  high,  ai»d  tlm  n* 
Isosor  toadon  of  the  graU  toe  staads  ont  prooilnantly.  This  deformity  is 
seen  quite  early  in  the  disease.  There  is  ofien  lateral  ctinraiare  of  the 
spiM.  The  k  use* jerk  is  ahasnL  Unprofokad  and  nnoootmUahle  laughter 
b  iptita  a  <?hanKctcrislk  qfmplom  of  the  diaaasa.  The  {mlianl  ia  onaUe  to 
stand  with  his  eyas  doeed.    TImw  am  palpitatiaii,  ooel|dial  bsadachtf*.  and 
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sometimes  vertigo.  In  the  later  stages  speech  is  slow  and  difficult,  and 
the  patient  talks  like  one  intoxicated.  The  expression  of  the  face  is 
vacant,  and  often  nystagmus  is  present.  There  may  be  choreic  move- 
ments. The  symptoms  steadily  progress  until  the  patient  may  be  help- 
less, although  the  general  health  may  remain  good  for  years. 

The  disease  is  distinguished  from  locomotor  ataxia  by  the  absence  of 
the  "  lightning  pains,"  and  of  the  bladder,  rectal,  or  genital  symptoms,  the 
pupillary  changes,  the  optic- nerve  atrophy,  and  the  trophic  changes  in  the 
bones  and  joints.  It  is  distinguished  from  cerebral  tumour  by  the  absence 
of  headache,  vomiting,  and  optic  neuritis,  and  by  its  longer  course.  The 
progress  of  the  disease  is  slow  but  steady.  It  may  last  from  twenty  to 
thirty  years.     It  is  incurable. 

LANDRY'S  PARALYSIS  (ACUTE  ASCENDING  PARALYSIS). 

This  rare  disease  is  occasionally  seen  in  early  life.  In  regard  to  its  eti- 
ology but  little  is  definitely  known,  the  usual  causes  assigned  being  the 
same  as  those  of  myelitis. 

It  is  characterized  by  a  paralysis — sometimes  preceded  by  general 
symptoms  of  malaise^  fever,  etc. — which  begins  in  the  legs  and  spreads 
rapidly  to  the  muscles  of  the  trunk  and  upper  extremities ;  finally  it  may 
involve  the  neck,  diaphragm,  and  muscles  of  articulation.  The  paralysis 
develops  quite  rapidly,  often  attaining  its  height  in  from  twenty-four  to 
forty-eight  hours,  sometimes  even  proving  fatal  within  this  time.  In 
other  cases  it  comes  on  gradually,  and  may  be  two  or  three  weeks  in  reach- 
ing its  maximum.  There  is  dyspnoea  from  involvement  of  the  muscles  of 
respiration.  The  paralyzed  muscles  are  flaccid.  There  is  hyperaesthesia, 
followed  by  partial  or  complete  anaesthesia  and  loss  of  reflexes.  There  are 
no  changes  in  the  electrical  reactions,  no  atrophy,  no  bed-sores,  and  usually 
no  involvement  of  the  sphincters.  Occasionally  the  arms  may  be  affected 
before  the  legs,  and  even  the  bulbar  symptoms  may  be  the  first  noticed. 
Death  is  the  most  frequent  termination,  and  in  fatal  cases  the  disease  lasts 
from  two  days  to  a  week.  If  recovery  takes  place,  it  is  after  two  or  three 
months  of  illness. 

The  pathology  of  the  disease  is  as  yet  unknown.  The  indications  for 
treatment  are  the  same  as  in  acute  myelitis,  for  in  the  beginning  the  two 
diseases  can  not  usually  be  distinguished  from  each  other. 

THE  MUSCULAR  ATROPHIES. 

These  cases  may  be  broadly  divided  into  two  groups,  following  in  the 
main  the  classification  of  Sachs:*  (1)  Those  dependent  upon  disease  of 
the  spinal  cord, — the  spinal  atrophies ;  (2)  those  which  are  primarily  dis- 
eases of  the  muscles  themselves, — the  idiopathic  atrophies.  * 

•  New  York  Medical  Journal,  December  15, 1888. 
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tn  in^Sup  of  atrophies  of  spinal  origiii  belou^  (1)  tUo  ^^luuid  ijpe** 
of  Aran  and  Ducheiinc,  which  Ime  been  fihowti  to  b<«  dr[wcitleoi  tipciii  % 
Umon  of  Uie  spitml  oonl ;  (2)  the  ^^  peronetiil  type  *'  of  Charcot,  Marie,  and 
Tooth,  which  as  jret  lacks  po«itiv«  pathological  proof  of  it«  spinal  origin, 
although  its  etiology,  aymptomi,  and  eonrte  laaTS  bat  little  donht  that  ft 
belongs  in  the  same  category  with  the  hand  type. 

In  the  second  (idiopathic)  groap  are  included  (1)  iim^c luar  pMuucv  uy- 
pertrophy,  and  {2)  the  so-ralled  "juvenile  atrophy*'  of  Krb,  which  is  a 
much  less  frequent  (condition.  Theee  two  varieties  have  the  following  fea- 
tures in  common  ;  There  is  progroesive  wasting,  beginning  early  in  child- 
hood, and  associated  at  some  jieriod  with  hyportrophy  of  oertain  moiokML 
Thfre  are  no  fibrillary  contraotiona,  no  reaction  of  degenenlioo,  and  im 
htsious  in  the  cord.  From  a  pathological  point  of  view  iheee  cUioaMa 
might  be  more  properly  considered  elsewhere^  but  ibey  are  so  oIiMaly  asKi- 
cittted  clinically  with  the  spinal  atrophies  that  it  has  seiiPid  beHer  lo  de- 
scribe thum  in  this  connection. 

pTogreisiTe  If  nscnlar  Atrophy  of  the  Hand  Type.^Thts  diaeaae  it  chai^ 
iOtOfised  by  a  very  ^luw  Ittu  [»n»;^n*rMdt\«'  wikHhrv^^,  which  uiually  begina  in  Um 
mnaokt  of  the  ball  of  the  thumb  uf  une  or  tfoth  hands.  Than  Ibe  palnttr 
group  of  muscles  belonging  to  the  little  finger  are  affeelwl,  and  later  thm 
intaroiM.  When  the  wasting  has  reached  a  oertain  digree,  th&m  is 
prodnoed  a  peculiar  and  characteristic  deformity  of  tbe  hand  known  as 
main  sn  griffe^  or  ''claw- hand***  Following  these  mnseles,  tlioM  ol  tba 
forearm  may  be  affected.  At  this  point  the  dwaae  is  sometitnss  arrsstsd, 
or  the  atrophy  may  extend  to  the  muscles  of  the  arm  and  sbouldar,  espa^ 
cially  the  deltoid^  and  finally  to  Ihote  of  the  bacdc*  Eii»plianaUy,  the 
atrophy  begins  in  the  mnaoks  of  the  sbonlder  grmip  or  evao  in  tlmss  of 
the  leg.  The  wasting  takes  plane  very  atowlyt  the  muscles  disappsarlng 
fibre  by  fibre,  but  the  degree  which  may  be  reached  is  often  ettremSb 
Tbe  only  other  oharaoteristic  sympCoois  am  AbrUtery  oomlraolkins  in  tba 
mnsoles  which  are  soon  lo  atrophy.  The  paUmt  ia  nol oonsoieQs  of  Ibam, 
but  they  are  visible.  The  faradie  contractility  is  preasrvid  jnsl  (n  propor- 
tion to  the  amount  of  muscle  remaining.  If  the  atrophy  k  ooaiplala«  it  ii 
entirely  lost. 

Tbe  ooorM  nf  the  diaeesa  ia  a  very  ehronie  one,  ooveriaf  may  yaaii. 
It  is  inonrsUew  In  rare  cases  Ibe  process  nay  exlsod  to  Ibe  ntnsdse  el 
tlie  tangooi  affeoting  deglntition  and  arUealation,  and  deatfa  may  ooenr 
f^cn  interfisreiiee  with  respiimtioa ;  otherwise  Ibe  disease  doss  not  lead  In 
sborten  llfsu 

In  Ibis  form  of  airophy  bsredity  is  an  importani  etiekgleal  ftwter* 
Tbe  disease  may  oooor  in  ehiblren«  bnt  very  often  doss  not  bsfia  oalll 
after  puberty.  Tbe  lesion  oonsirts  in  an  atrophy  of  Ibe  gaaftkni  osQs  ol 
tbe  anterior  boms  of  the  spinal  oord,  followed  by  aecondary  dsfsosralion 
ol  tbe  anterior  nervo*ro0fea. 
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Progressive  Muscular  Atrophy  of  the  Ferou 

frequent  than  tlie  Viiriety  just  described.  In 
are  the  anterior  muscles  of  tlie  leg,  especially 
and  extensor  communis  digitorom,  afterward 
small  muscles  of  tlie  foot  are  next  affected,  a; 
on  to  involve  the  muscles  of  the  calf*  At  tl 
permanently,  or  for  several  years,  after  which  1 
like  those  of  the  leg.  After  many  years  the  han 
as  in  the  type  previously  described,  and  even 
As  a  rule,  the  supinator  longns,  the  muscles  o 
and  face,  escape  altogether.  The  atrophy  ia 
not  iuvuriiibly  so.  The  cutaneous  reflexes  ar 
no  pain.  The  reliction  of  degeneration  is  pre 
and  tibriilary  contractions  are  frequent,  but  m 

In  this  variety  also  the  influence  of  heredi 
is  said  that  boys  usually  inherit  the  disease 
the  previous  type,  it  begins  late  in  childhood  i 

As  stated  above,  positive  proof  that  this 
lesion  in  the  eonl  is  ns  yet  lacking.  Analogy, 
that  it  depends  upon  changes  in  the  ganglioi 
in  the  lumbar  region,  similar  to  those  found  i 
hand  type.  The  course  of  the  disease  is  very  c 
able.  The  resulting  deformity  resembles  that  • 
may  require  the  same  mechanical  treatment, 
relieving  contractions. 

Muscular  Pseud o- Hypertrophy  {Bieudo-Hy] 
is  the  most  frequent  aud  best-known  variety 
It  is  a  disease  of  certain  families,  often  three 
fee  ted,  the  boy  8  much  more  frequently  than  tl 
a  rule  come  on  early  in  childhood,  nearly  ah 
The  earlier  symptoms  relate  to  a  general  weaki 
which  is  accompanied  by  a  marked  increase  in 
groups,  usually  those  of  tlie  calves,  but  somet 
the  gluteal  regions.  Children  walk  late  and  un 
They  have  special  difficulty  in  rising  from  t 
stairs.  The  method  of  rising  is  quite  characte 
body  until  he  touches  the  floor  only  with  thi 
proceeds  to  *' climb  up  himself"  by  putting 
knee,  and  then  the  other,  gradually  moving  hi 
up  the  thighs  until  the  erect  position  is  attai 
of  the  cases,  hut  not  in  all. 

The  size  attained  by  the  calves  is  sometime 
tions  a  case  in  which  a  boy  of  twelve  had  calve 
half  inches  in  circumference.     The  enlarges 
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muscular  ^roiip  of  the  lawer  eitromity.  In  the  opper  eitruiuuy,  the  in- 
fra-e^piimtua  ia  most  frequeutiy  enljirged,  next  the  0upra*ipiiuitiii  aoil  Lh« 
doltoid.  The  pectoraU  and  laiissimuis  domi  are  nrrtr  enlarged,  but  mm 
gitnrnUy  mzirkeclly  wu«ted*  Moet  of  iboso  fmtiatits  exkibii  vhil« iluidiag 
a  marked  deg^ree  of  lumbar  lordosis,  due  to  the  WBtkoem  of  the  miUmtoim 
of  tb(}  hip.     This  ia  well  shown  in  Fig*  16&    The  patient  majr  be  mi  irciak 

upon  hifl  legs  that  the  tlightaii  toueb 
will  caum^  hini  to  fall,  evrn  with  Ui 
^4>parcntly  immcn«e  muactibir  dcrel* 
opnient.  The  small  musclea  are  gen* 
erully  weaker  than  ihoie  which  are 
enlarged. 

I  jiter  in  the  dhiease  marked  atro> 
phy  ooetin  with  a  oofreipoiidttig 
wraknew  of  all  the  aSeclad  groupie 
and  the  patient  may  be  unable  lo 
walk  or  eren  stand.  With  the  ei* 
(reptiou  of  the  ute  of  bia  haOfdi*  be 
niHV  l»e  ahsolut^ly  helpba.  Tbe 
.  r . .  jerk  t«at  fint  normal,  botgrad- 
daily  diminiifhee  nntil  it  ia  finallj 
lost*  The  electrical  reaetioiu  are 
nomml  until  marked  wasting  oornn^ 
vrben  Ibero  is  a  lesMioed  respotiiB  lo 
faradiam  and  galvaatsnt,  bol  new 
die  reaction  of  degeneration.  Thcfw 
tire  no  tlbrillary  contractions^  and  no 
)*rniftory  di»liirhanci*iu  The  progiiaa 
of  thtt  diMrft«e  is  generally  s]c»w,  and 
6otnt*times  inrgtilar.  It  is  often  mofw 
rapid  in  early  childhood,  atid  slowar* 
ifter  pnbertT. 

TN  lesiona  are  oooflned  lo  Iba 
muscles.  At  aiitopqr  tbqr  •ppov 
yellow,  ami  mfemsoopioallj  tksfe  Is 
foond  fcry  marked  airophy  of  tba 
muaclo  fibres,  which  in  fkmnm  hare 
been  almoel  eotifwtj  iwplaoed  by  Cat ; 
then  may  be  no  tfaee  id  amsBla  left, 
Ibe  stmctnre  resembling  adipose  tiarae.  In  oiber  places  iliere  is  an  aecii- 
mnlatioii  of  fat  between  tbe  aHopUed  masole  Itbroa,  and  a  twry  grsal 
iMiwase  of  tb*  htteiwlitial  tfasna. 

The  prc^oeia  is  graf«,  most  patients  dying  before  adalt  life  is 
fisdied*     The  diagnasis  is  |enofaUy  easy  ffoo  the  afipareiil  byperlRh 


FMk     l«a.'-llMmUr 


SlMlag  la  m  in^dM.  ik^ini*  idM  &ne» 
A.  tkitfr.)  ^^^  ^^ 
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phj  and  actual  weakneag  of  the  muscular  gi 
able. 

The  Jnvenile  Form  of  Muscular  Atropky, 

thau  the  form  just  described,  but,  like  it,  \ 
youth.  It  is  characterized  by  progressive 
groups,  eBpecially  those  about  t!ie  shoulders  a 
others.  Of  the  shoulder  and  upper  extremitj 
pectorals,  the  trapezius,  the  latissimus  dorei, 
the  muscles  of  the  upper  arm,  aud  the  subsG 
spinatus  and  supra-spinatus  for  a  long  timi 
trophied.  The  hand  and  forearm  are  not  ini 
ity,  the  muscles  of  the  pelvis,  thighs,  and 
while  those  of  the  leg  and  foot  escape.  Wi 
associated  a  true  or  pseudo-hypertrophy  of  i 
this  disease  there  are  no  fibrillary  contracti< 
tion,  and  no  sensory  disturbances.  The  co 
are  essentially  the  same  as  in  the  preceding 
regarded  as  closely  allied  to  it  in  its  pathol 
ference  being  that  of  localization. 

There  has  been  described,  ehieflj  by  Lar 
form  of  atrophy  known  as  the  infantile  faci 
gins  in  the  muscles  of  tlie  face ;  the  lips  are 
the  facial  muscles  are  markedly  atrophied,  gi 
the  mouth  known  as  "  the  tapir  mouth."  ] 
the  shoulders  and  arm,  hut  does  not  involve 
spinatufi,  or  the  flexors  of  the  hand  and  fon 
scribed  as  beginning  in  the  shoulders,  or  eve 
tion  therefore  corresponds  to  the  juvenile  for 
of  facial  symptoms,  and  it  is  probably  a  varie 


CHAPTER  V, 


DISEASES  OF  THE  PERIFHl 

MULTIPLE  NEURl 

Under  the  term  multiple  neuritis  are  ii 
several  nerves  are  involved  in  an  inllammator 
be  generaL  In  its  distribution  multiple  neu 
but  it  is  not  necessarily  so. 

Etiology. — The  chief  cause  of  multiple 
theria,  although  it  is  occasionally   seen  afi 
especially  malaria,  typhoid  or  scarlet  fever, 
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the  inflmnmation  b  due  to  the  direct  uclion  of  the  tozinei  upon  the  nenrt 
fttruotures^  eince  it  can  be  induood  in  utiimidii  by  injecting  toxines  itita 
thii  circtilutiotL  Thoro  is  little  doubt  that  in  all  inlectioua  diwaK*  the 
hiSanimation  is  rxeittn]  in  a  similar  way.  The  metallic  pobonii  tend  and 
araeDic,  are  ranOy  the  ctuusc  of  multipb  uouritia  io  eorly  life,  mod  lb* 
same  is  true  of  alcohol  although  a  marked  oaae  from  ihia  oaoM  bai 
recently  t^oine  under  my  observation  in  a  child  only  ifarMi  jmn  okL^ 
Lastly,  tlmre  are  cases  in  which  the  cauae  aastgned  is  simply  exposnro  to 
cold,— those  classed  as  rheumatic. 

Lesions.— Almost  any  nerves  in  the  body  may  be  afftoledt  idtbougtt 
the  distribution  varies  somewhat  with  the  cause  of  the  disgasa.  Tbt 
musculo-apiral  and  the  anterior  tibial  nerves  are  most  freqoetitly  involved, 
but  the  inflammation  may  affect  any  of  the  spinal  nerrea,  inclndiiic  Ibe 
phrenic*  and  occiuii<um11y  the  cranial  nenrea,  especially  the  pnsumofa** 
tricy  hypoglnt^saU  oculomotor,  and  abdncens.  Several  neires  in  diffareiit 
{Miria  of  the  body  are  nsnaUy  afflected,  tho  lesion  bdiig  In  moat  oyns  if  a- 
metrical. 

The  affected  nerve  is  sometimes  red  and  swollen,  owing  to  acute  coogsi- 
tton  anil  tinhnua  or  a  i(*ro- fibrinous  exudation.  In  other  eases  the  cikangea 
are  almost  cutirrly  (k*gi^nerativ<\  The  microscu[ie  shows  the  ehaagsi 
sometimes  to  \k^  chiefly  intentitial  and  sometimes  chiefly  panrnchymatimi.. 
There  is  an  exudation  of  cells  into  the  sheath,  between  tb«  siieath  and 
the  nerve  fibres^  and  even  between  the  nerre  fibrea  Ibemselfea.  Tbi 
myeline  breaks  up  into  granuIetK  and  in  pbces  may  oomplilfiljr  dittppaar* 


*  This  esse  wis  fa  laany  rssysets  a  i 
dsoanlar  oont^initi^  twelve  muit^cis  of  wlii^kv 
gwatsf  pari  uf  iL  He  toon  aftvr  iiiowcut  Ui«  k^ 
in  a  fsw  boim  bso^ms  ooaiatofw,  In  whloh  oooiiliioD 


llhs  htf  aaaplscsty  ftapUid  a 
'«!  Iniiasrfislsty  fwiitad  tbs 
if  aloolHillt  IwUMrisatifin.  ani 
far  twilft  hmm. 


After  Ihit  h«  jfradiuillf  toti  (xiw«f  in  liii  kfi,  aad  at  tbs  tad  mi  m  wwak  wis  mialib  la 
walk  at  kIL  U«  had  convulsjoiut,  »iid  afUr  this  IImv*  d^rslofiwl  tli«  unid  vfmpttmm 
of  msnlofltis  at  tiM  convexity,  with  mhkh  ht  wm$  adnttllid  Ui  Hm  Babks*  lfai|i|lal« 
tliocialJiir  18,  Itmtk^  thms  w««kj  afttr  drtakiof  (^  wlkbky.  Th»  ehild  was  tJwa  an* 
oMwelaos  awl  tlisrv  wm  (irHMoit  tiieaia|iM»  para^yilib  atbtling  ati  §mar  iiti— JtJs^ 
with  ajuaslh— fa  of  tfa«  ttniaa  Tbs  srllvs  iallsiaattloffy  sjipjaws  fawltoasi  fsr  ite 
wcaks  looiWt  dyfinf  which  tiiti«»  thi»r«  wtm  iipaatad  aoavalBfiitta»  aoaHnuaai  flii|nr« 
f«m<T,  irniiltially  ia»«a^f>ff  rfrforrniMi^,  niAHud  atr^filiy,  laasol  f9i«iSB,aa4  ffaat  ilUal» 
r.  h«  famlii  r  d J  thi  paralfsnl  mm^km :  hi  Iht  thlfla^  hh  k^ 

«j  \i%m[  mnaLl  i  •  raipiiikiiB  to  a  ilniaff  ^umit,  Iml  IImiw  wm  ai^ 

wiMfi  iho  rvactiofi  of  ili»avrjitniUoii,  Th«  ehM  ww  at  d«alli*b  danr  Ibr  tlMWi  or  foat 
wwika  Tkrw  fiiontb«  aft^r  tli«  attack  tha  flrvt  figiia  of  Uafwiivaaenl  wwn  liaaffiii  la 
Ite  oarahtal  fympCiaiiu.  SlnirtJjr  aflerwani  ha  hspaa  to  usa  his  han4a,  simI  al  ibtt  cad 
of  iix  wanks  ba  was  walkJnf  aloiM  and  talkiaf  trm^f*  T^s  latpittvasftat  waa  vatf 
rsfiii],  and  4»i^t  waaki  ttom  tb«  dat#  of  tba  Unl  siiangt  lor  tha  hsilar,  and  itw  moiilka 
ims  tiia  tiaa  of  taking  thm  vKiaky,  bt  was  at  wall  sa  a^tar.  Hia  diagpi'w*s  waa  aMl* 
ii|ils  alaoMie  nanritii,  witk  a  mifvxHy  HMmliicllia.  (P^  %m  h  Uvm 
takm  Willis  tks  synpisM  wafv  at  tlitir  hs%h&^ 
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The  late  changes  are  those  of  Bubacnte  or  chronic  degeneration  of  the 

nerve  fibres.* 

Witb  tliose  changes  in  the  nerves  there  are  associated,  in  some  caaes^ 
inflammatory  and  degenerative  changes  in  the  ganglion  cells  of  the  spinal 
cord,  although  they  are  much  less  severe  than  are  the  lesions  in  the  nerves. 
However,  they  were  once  regarded  as  the  explanation  of  some  of  these 
cases,  particularly  of  diphtheritic  paralysis, 

SymptomA. — The  onset  of  midtiple  neuritis  is  in  most  cases  a  grad- 
aal  one,  it  being  usually  from  two  to  four  weeks  before  the  paralysis 
reaches  its  height.  Very  exceptionally  the  onset  may  be  ahrupt,  with 
tever,  and  marked  paralysis  in  a  few  days.  Ft  is  characteristic  of  this 
disease  that  both  motor  and  sensory  symptoms  are  present,  and  that  they 


Fitj.  1G9.— AU'oJioUo  iieuntirt,  slunviiijir  ehumctomtic  dmppiug  of  the  teoL     'iin-f  ymiitoa  ut  the 
lower  ixtAjmiLius  wa.s  iiiuiriuiiucti  t'\r  over  a  iiiuiiUi.     H^y  tJiree  vcara  old. 

are  the  same  in  their  distribution.  The  symptoms  are  ut>nally  symiiiet- 
rical.  There  is  first  noticed  a  gencTal  weakness  in  the  atfocted  muscles, 
wdiich  slowly  increa.ses  to  complete  paralysis.  As  ihe  extensor  groups 
of  the  hands  and  feet  are  apt  to  In?  aifix^ted,  there  are  wrisl^drop  and 
foot-drop  (Fig.  KJM).  The  paralysis  may  hegin  in  the  fiM^l  and  band*, 
and  ^nadunHy  extuud  until  it  involves  not  only  the  four  cxtrcmiiies.  but 
even  tbe  luosclc,^  of  the  trunk  and  thn  nrek,  nlthfiugli  this  is  rare.  The 
cliild  may  then  Im3  absolutely  helpless^  unable  to  sit  np,  nr  even  to  <<uppi»rt 
his  head,  Tn  such  eases  the  bead  swms  loosely  attached  tn  ihc  ImmIv.  and 
rolls  abont  on  the  shouklers  like  a  liall.  Weakness  of  the  spinal  mu>H*les 
leads  to  deformities  (Fig.  170),  whicli  I  have  seen  mistaken  for  Pott"s  dis- 

*  For  a  ftill  di'senption  of  the  lesions,  consult  Starr's  Midtlleton-Goldsriutb  I^fectiires, 
New  York  Medical  Record,  1887. 
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mm^  even  by  eiperieiieed  obaerrcrs.  In  moil  of  Ibn  maictilir  groupg 
the  parmljBiA  U  incomplete.  The  syroptomB  wbich  relate  la  Ibe  {ihniiio 
and  the  cmiiiiil  m^rveiii  will  be  described  with  LH|ihtheritie  Pundrsci^^  for 
they  aro  rarely  i$ecm  \u  any  other  fono.  It  ii  chanicteriitio  of  tsultipb 
neuritis  that  the  bladder  and  rectum  eicape. 

The  sensory  symptoms  are  marked  only  in  Ui»  earlj  atagi»  of  tba  dia> 
ease,  while  the  paralysis  is  InoreasiDg ;  they  improve  so  mneli  mora  mp*^ 

idly  than  the  motor  symptoms,  thai  they 
may  be  altpgeiher  wmtsting  at  tha  Itrao 
that  the  paralyns  is  at  iu  height.  In 
some  cases  they  ara  so  slight  ss  to  b« 
oToriooked.  Tbers  is  osmlljr  patfi  akipg 
the  oottno  of  tbo  affiolod  iMrfH«  whkk 
IS  sharp  and  neuralgiG  in  ohmrMHer,  and 
gisnerally  assocrati'd  with  acote  lender* 
noss  of  the  ner? e  trunks  and  of  tba  ams^ 
cles.  Of  t4sn  there  is  a  general  bf  porais- 
tbeaia  in  the  early  part  of  tlii  allael^ 
followed  by  partial  ansaatliesia.  TIm 
sensations  of  toocfa,  pain,  lemperBtiir% 
and  the  muscular  sense  are  all  aboat 
oc[ually  atTi*cte<|. 

Ataiia  b  nol  miooaimoa,  and  ibij 

bo  a  mofo  striking  symplora  than  Ibt 

loss  of  power.    All  tbo  reAeaas  ara  di- 

min tshod  or  lost,  sspodally  tlia  kiwo-Jerk, 

as  the  legs  art  naiiatly  most  aibeleiL 

SomciimM,  partieubu^ly  after  diphlberia» 

'        Is  loss  of  tbe  knsa^jerfc,  when  theiw 

^tber  symptom  of  nraritis.    to  tbo 

cases  mtisnolar  tremor  is  f  rM]tienL 

If  IS  a  prontneDt  synpCon  of 

fid  it  is  tTldanl  Mrly  in  IIm 

disease,  often  being  quite  as  rapid  as  in 

poliomydilis.     Tim  aleclrioal  rwelioM 

are  altcfod,    ofwry  giMO  of  iMHOlioii  uk 

tbe  responses  beinc  asaii,  from  a  sUgkt 

diminntion  in  the  raaetion  to  Caradisai 

<>ii#mlloii.    Vaso*molor  syat|iloin«,  anob  aa 

itm  of  the  skin.  iHc^  ara  ofl#n  present 

.».«*.ti<Hi  oeonr  aarljr;  tktjr  may  bo  ssvai% 


to  the  eompli* 
esdema  nf  the  aAsclad 
IMonnities  from  ransi^^i 
and  in  soma  caaea,  permanent 

Oofvsa  and  Pronaala— Tbe  nsmd  eoona  of  tbe 


gradually  to 


for  three  or  four  weeks  and 


f  is  tor  tba  cymp- 
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BOmetimea  rapidly,  but  more  often  slowly, 
to  complete  recovery  in  the  course  of  a  fl 
the  paralysis  may  be  permaneut.  The  seiitJC 
pear  before  the  motor  ones.  Multiple  iieuriti 
ralysis  of  the  heart  or  the  muscles  of  respira* 
asphyxia  from  the  entrance  of  food  or  foreign 
owing  to  anassthesia  of  the  epiglottis  and 
deglutition.  Death  sometimes  follows  frc 
pneumonia.  The  electrical  reactions  are  ol 
regard  to  the  persistence  of  the  paralysis.  If 
is  present  the  paralysis  is  certain  to  last  man 
are  sure  to  he  permanently  affected.  Where 
in  the  farad ic  responses,  even  though  accoD 
complete  recovery  may  be  expected,  although 

Biagmosii.— The  diagnostic  features  of  in 
bination  of  motor  and  sensory  symptoms  wit 
occurrence  of  atrophy,  and  the  diminution  in 
the  reaction  of  degeneration.  The  gradual 
distribution  of  the  paralysis  are  also  charactej 
are  paralyzed,  it  is  altogether  the  probable  diJ 
paralysis  of  the  neck  and  spinal  muscles,  the 
The  fact^s  that  the  paralysis  is  often  inuomph 
distant  from  each  other,  arc  also  important, 
for  poliomyelitis,  for  LiindryV  paralysis,  o 
important  diagnostic  jkhu!  from  the  last  in 
the  reflexes, — iKJnir  greatly  exaggerated  in  ] 
are  diininished  or  lost  in  multiple  neuritis. 

Treatmemt,— As  this  disease  tends  in  th 
spontaneous  recovery,  it  is  difficult  to  estin 
of  treatment.  Causes,  such  as  leml,  arsenic 
be  sought  and  removed  m  the  first  step.  Dr 
may  be  so  severe  as  to  require  relief,  which 
application  of  heat.  In  using  counter- irrii 
such  active  measures  as  cauterization  should 
some  ulceration  may  follow.  After  the  acute 
of  three  or  four  weeks»  electricity  should  be  1 
the  muscles  respond  to  a  moderate  current 
should  be  continued  daily  until  recovery, 
these  cases,  hut  it  is  doubtful  whether  it  h 
though  as  a  tonic  it  is  valuable.  Other  t" 
and  moat  of  all  cod -liver  oil,  should  be  give 
also  beneficial  The  special  treatment  of  cai 
will  be  discussed  In  the  following  article. 
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mPnTIIKIUTlC  PARALT^ia 

ThU  i&  not  only  the  mcifft  fn^queni  varirtj  of  tnttltiple  lumrilU,  but  it 
hii3  i>ouu'  fn'culijit  '        ^     *  ri^iderftlinnof  it  dourmble 

Frequency.— \  irioa»cibftenvn4«  |iaimljM» 

in4  Ititliug  ttll  viimtiiiii,  fK,x*tii>  after  di(ilitlierMi  in  fmm  S  to  15  psr  crnt 
»f  the  i*iii4i^,    "  U  ptT  cent  in  ^«448  duo*;  hmnox  Brownt.  14 

ler  c*ent  in  1.  >  Uejjort  of  the  Oollocfirc  Invcitigatkin  bjr  the 

AmeHoin   riifthatnc!  Society,  9.7  |»er  ccni  of  3;3m  eMCf  which  wer« 
treatiii  h_v  aniitojcine. 

It  i»  ilitTiciilt  to  Hiate  to  vimt  dc|rr«c  the  ffwiueoej  of  ptralyttc 
>«{U«*lti»  After  dipbthiTiii  U  iiffi*cttii  by  the  antitotine  tnattinent;  but  \h/t 
Ciin^  jiliore  irivcn  would  indieatc  th«t  the  proicvtiir  {xiwtff  of  the 
fcertim  over  the  nervous  tiMiue-i  U  not  m  gre»t  ««  orcr  otbrns  and 
that  un]e«A  adminiiitenHi  ferjr  eurljr  it  may  have  littb  or  no  Itillti* 
enee. 

Beiuf  one  of  the  diroct  effoelA  of  Ihe  diphUwria  toEine,  nettritif  ii 
much  more  likely  to  follow  mrem  Ihm  mild  gmm;  bowoftr,  its  ooour* 
reuoo  «fli»r  lome  Tery  mild  mlUielEA  ibowi  how  grmi  k  Uw  cntotplihililjr 
of  the  o^nroot  kitttust  lo  the  ftciion  of  Uiii  poison.  SoneliiBci  lb»  throftl 
iymptoma  hiiV9  boisi  intinr^ly  onwlookftdt  ftnd  Iho  dofilopfiMiil  of  yutij* 
iia  hM  hmn  lh#  flrat  thing  to  iroim  A  iospidoQ  of  piwfkMn  diphtheria. 

Timo  of  Ooaurrtooa.^ — Daring  Iho  wcood  woofc,  and  wmifftimM  ovm 
durio);  thi^  btu*r  jiart  of  tba  till  WMk,lbo  aaiiy  paimlyait  oeoorit aflpolii^ 
the  {lahitCt  aiui  m  ionia  oaaei  Iha  baarl.  Th«  moft  fm|iicnt  and  ooil 
charaetoriatie  paralyna  thi^t  alleotbi(  tha  Ihroatv  eyaai  atltwoiitiaai  heafi* 
or  re«pimiion^he(ini  al  a  bier  periodt  QMially  from  cioo  lo  thrm  weaka 
aflar  the  throat  has  dearod  o(T,  and  aomeiiBiai  otea  hUar  than  tUa. 

IxU&t  and  niitrfhmtion  of  tha  Paralyifak— Boai  •  gi?«  Ilia  foOowiiis 
■hHiHioaof  171  oolloctad  mm§  of  dipfaiheritio  paralyaa :  Fklaia  aflaolad 
ia  1S8;  ayM  in  77,  in  M  of  whidi  the  maad«  of  aooommodalioii  wara 
intolfad;  lowar  eitremitiei  in  118;  oppar  MHaadlioa  in  60;  trunk  or 
ofck  in  M;  miiadaa  of  retpiralkui  in  S8.  I  do  B4ii  think  thii  iwpra- 
lanU  tha  actnal  fr«M|iiamy  of  Una  diflDfial  ?ari«liat  ao  truly  aa  do  Iha 
Amarioaa  n»dtatrio  Sodoly*!  fignraai  whieh  fiva  the  foraH  of  panlyiii 
noted  in  a  tariai  of  caiai  ooflacted  for  another  pnrpoaa.  In  d!t$  cmam  of 
paialjiii^  Iha  rarialy  waa  mantioiN^d  in  1H9:  in  I:S4  the  throat  waa  af- 
feolad;  in  »  tha  attn^mitiaa;  in  II  Iha  ay«a;  in  6  Iha  Bunelaa  of  iwpi- 
lalian;  in  31  Iha  baarl;  in  1  Iha  nack  only;  in  6  Iha  pamlyiia  mm 
"faoermL" 

tjwyHMa— lo  Om  frvil  wmjmitf  of  oaMa  Iha  thmal  ia  aOwtad* and 
landly  Iha  pandyaii  la  Int  nolioad  Ihafa     II  nuy  bntkm  tiM  pahrta 
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alone,  or  the  muscles  of  the  pharynx  or  lary 
of  the  extremities  or  of  tho  eyo  an?  often  n^ 
there  may  also  be  involved  the  mu&cles  of  tl 
times  the  dhiphmgm.  Cardiac  paralysis  ii 
no  other  parts  have  been  previously  atTeetel 
forms,  the  throat  symptoms  have  proeeded,  ] 
diphtheritic  paralysis  from  other  forms  of  mi 
extent  or  situation  of  the  paralysis,  the  knee-j 
ayraptoms  in  the  extremities  and  the  trunl 
multiple  neuritis  from  other  causes.  The  tl 
a  nasal  voice  and  by  regurgitation  of  fluids 
hy  djfllieulty  in  swallowing  or  the  entrance  ♦ 
to  anaesthesia  of  the  epiglottis  and  paralysis 
There  may  be  difficulty  in  protruding  tl 
Paralysis  of  the  vocal  cords  may  cause  hoa 
spaamodic  dyspncea.  Facial  paralysis  is  v« 
eye  there  is  most  frequently  seen  inability 
the  muscles  of  accommodation ;  there  maj 
rarely  strabismus  or  ptosis. 

Next  to  that  of  the  throat,  paralysis  of  thi 
heart  are  the  most  chamcteristic  forms  of 
atory  paralysis  may  be  due  to  involvement  oi 
nen^es^  more  frequently  the  former.     Exten 
the  throat,  extremities,  or  trunk — usually  p 
generally  in  the  form  of  occasional   attack 
companied  by  cough*     Gradually  the&e  atti 
severity.     The  voico  is  reduced  to  a  whispe 
ally  atfected,  the  breathing  is  entirely  tho 
ment^  are  rapid,  hut  irregular,  shallow,  and 
also  great  su!>jective  as  well  as  objective  dj 
and  apprehension  of  the  ]>atient  are  somel 
fltant  dread  of  impending  suflfocation,  and 
continued  only  by  the  patient's  constant  el 
altogether*     After  a  few  hours  these  severe 
turn  after  a  short  respite.     There  may  be  s* 
or  three  days,  in  each  of  which  death  seems  i 
is  the  most  frequent  termination.     Of  thirt 
Ross,  only  eight  recovered.     Associated  wit 
others  may  be  present^  indicating  that   tl 
There  may  be  attacks  of  abdominal  pain 
the  heart's  action,— usually  an  irregular  or 
be  either  unnaturally  slow  or  very  rapid, 
tinues  to  beat  normally,  even  though  the  re 

Tho  premonitory  symptoms  of  cardiat 
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Ini^rmittent  pube,  often  alow,  bat  beoomiiig  ?erj  rmpld  from  e?eti  tbt 
glighiMi  i»xariioEi.  It  U  lUwajt  mmk  tmd  oompnetttiUe*  The  flrslioiiod 
of  thv  lujiirt  tA  f«M.'ble  uul  ttimy  bo  rodupliealvd.  Ai  ibo  tymptoms  himmm 
tbiBiB  are  niArkod  pallor,  coldnws  of  Ui9  «strMiiitii««  gremt  nnlliiwiuM, 
ADxiely,  preconlUl  distro«i|  And  porbapi  orlfaopDiBft.  Within  twcnty-foiir 
hours  from  the  beginntiti^of  mch  iymploms  deAlh  oaiimlljr  ooeun.  In  otbar 
emo§  it  msy  come  tuddenly  without  anj  wftming^  or  with  a  warning  to 
tlighi  as  to  be  oferlooked.  At  gucb  timet  it  often  follows  soma  moieular 
esertion,  each  as  getting;  out  of  bed,  walking  acroai  the  room«  or  so  itifbt 
an  vlTori  as  KtUing  up  in  bed.     FiU  of  tanper  or  olher  atetla-' 

ment  have  at  timee  proii..^  .  It  is  by  no  maana  oartain  thalaaddeii 
heart  paralysis  ia  always  duo  to  a  lesion  of  its  oertea  A  nol  less  Impels 
taut  cause  is  toxio  myooardttis.  In  the  oases  wbete  death  oeenrs  end* 
dt^uly  without  premonition  after  some  mnscnlar  effort^  II  is  in  all  prob- 
ability  the  hiHirt  muscle  which  is  most  at  butt.  Howwfer^  in  many  cssea 
the  iwoc<*  are  associated 

Death  i  i>htheritki  paralysis  is  usually  doe  ejther  to  cardiae  or 

respiratory  paralysis.  Of  one  hundred  and  aemily-Qpe  caees  of  all.  fa* 
rieties  collected  by  Boes,  forty -fire  were  fatal.   ^  ir  f}  7       *'^''   w^ 

TreatacBl — Qusa  of  paralysis  of  the  tnina  or  eitremities  are  to  be 
managed  tike  otbom  of  multiple  neuritis.  In  sefete  forms  of  throal 
paralysis  feeding  by  a  stomach  tnbe  should  always  be  employed^  on  ao- 
000  ut  of  the  danger  of  the  enlimaoe  at  food  into  the  air  pami^ea  II 
most  in  moat  eases  be  oontinaed  for  seteral  days.  The  tnbe  may  be 
psssed  either  ibrottgh  Ibe  month  or  the  ooae. 

The  great  mortality  attendinf  paimlysis  of  the  heart  and  resptniltoQ 
shows  how  msaooessfol  is  treatment  in  most  of  tlie  casei ;  sitU,  no  donbi 
there  are  tneiaiiees  where  life  may  be  mred  by  judtdons  Ifealmani  la 
cassa  of  threatened  heart  paralysis,  the  drag  most  to  be  depsoded  vpMi 
is  morphinr^  fayptidermteally ;  this  should  be  iissd  efiry  two  or  thfee  hom 
in  suflSdent  doses  to  keep  the  patient  under  its  infcieBee  while  thiwal- 
ening  symptoms  ara  present  In  some  cases  It  may  be  adrantafeonsly 
oombioed  with  strychnine.  The  palieni  sboald  be  kepi  absolutely  qiiiel» 
nol  even  being  allowed  to  turn  in  bed^  In  reaplialofy  paialysb  tlie  geo- 
eral  nrliance  Is  npoQ  stryehnine  xmi  hypodprmieally  in  full  do»»,  and 
faradisation  of  tlie  raspimtory  nitt4<tc»,  [larticnlarly  thr  djaphragm;  if 
may  be  used  in  tlie  attacks  of  n^^piralory  failure  and  vnotinued  while  they 
laslt  Lerge  doses  of  diphtheria  antitnstiie  have  in  siime  inslaiiree  ap- 
pealed to  beoeAt  these  esses  and  should  be  tekd.  In  the  great  majonly. 
however,  the  daauge  already  dooe  ia  en  great  that  no  improvement  fathers. 

WACUh  PARALTBS. 

Peripheral  patalyBisof  the  facworenning  as  a  result  uf  iojury  inClitiMl 
dufisig  deliwfy  has  alraidy  been  dmrrih^d  ( page  1 10).    Tberv  remain  to 
as 
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be  considered  here  eases  which  arise  from 
period.     The  f aerial  uerve  may  he  affected  i 
alter  its  exit  from  the  cranium,  in  the  bouj 
In  the  first  situation,  the  principal  caiii 
(the  "rheumatic"  cases),  but  it  occasional 
mumps  and  disease  of  the  lymph  glands  oj 
feeted  just  after  it  has  escaped  from  the  st; 
branches  given  off  beyond  its  exit  are  iuvo 
muscles  of  the  forehead,  those  about  the  e 
The  affected  side  of  the  face  is  smooth,  t 
forehead,  contract  the  eyebrows,  close  the 
in\j  whistlcj^  or  blow.     The  mnuth  is 
drawn  to  the  healthy  side  (Fig.  171).    . 
If  the  paralysis  is  complete,  there  may    f 
be  difficulty  in  drinking  or  in  articula- 
tion.     In  partial  paralysis  the  symp- 
toms may  not  be  noticeable  while  the 
face  is  at  rest.     There  are  no  sensory 
symptoms.      The   electrical   reactions 
resemble  those  of  other  forms  of  neu- 
ritis ;  there  is  diminution   in  the  re- 
sponse to  the  farad ie  current,   which 
is  more  or  less  marked  according  to 
the  severity  of  the  lesion,  and   there 
may  be  the  reaction  of  degeneration. 


egenerat] 
tioiaclal 


\ 


In  the  bony  canal,  the  facial  nerve 
is  usually  inflamed  as  a  result  of  dis- 
ease of  the  ear.     In  children  this  is    f^ 
much   more   frequent  than   from  the 
causes  just  mentioned.       While  it  is 
possible  for  it  to  occur  in  acute  cases,  it 
otitis,  especially  where  there  is  caries  of  tb 
the  paralysis  there  is  present  or  there  is 
the  ear,  and  generally  there  is  some  deafne 
facial  symptoms  are    usually  the  same  a 
However,  when  the  nerve  is  affected  betwe 
ulate  ganglion,  there  is  a  disturbance  of 
secretion  of  the  saliva. 

At  the  base  of  the  brain  the  trunk  of 
cerebral  tumour,  basilar  meningitis,  and  in 
of  these  conditions  the  auditory  nerve  also 

Pragmosis. — The  result  is  greatly  mod 
ferent  cases.  In  those  which  are  due  1 
usually  occurs  in  the  course  of  a  few  weoks 
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ing  upon  disease  of  the  cur,  the  outlook  is  not  so  favourable,  and  though 
there  may  bo  improvement,  it  is  not  rare  f«>r  some  |iiiralysis  to  be  |ier- 
manent  In  the  thinl  group  of  (*aM*s,  facial  iwralysis  is  only  one  of  the 
symptoms,  and  the  result  deiH*nds  entirely  u]N>n  the  nature  of  thi*  cause. 

Diagnoaia. — Facial  {mralysis  is  easily  n*cognised.  It  is  im]>ortaut  to 
separate  the  {)eripheral  {laralysis  from  that  due  to  a  lesion  above  the 
pons,  as  in  cases  of  ordinary  hemiplegia.  In  the  latter  group  only  the 
lower  half  of  the  face  is  affected,  the  muscles  of  the  forehead  and  thoae 
aboutthe  qy^^acaping^  and  the  elcctrisaUjrnKaipns  are  unchanged. 

Treatment.— ^is  is  essentially  the  same  as  in  other  cases  of  neuritis. 
In  cases  due  to  ear  disease  the  primary  lesion  should  receive  aj)propriate 
treatment 
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AND  JOINTS. 

CHAPTER  I. 
DISEASES  OF  THE  BLOOD. 

In  general,  the  blood  in  infancy  and  childhood,  as  compared  with  that 
of  adult  life,  is  thinner  and  contains  a  larger  proportion  of  water ;  it  is 
also  poorer  in  solids  and  has  a  lower  specific  gravity. 

Specific  Gravity. — This  has  no  constant  relation  to  the  number  of 
white  or  red  corpuscles,  but  varies  with  the  amount  of  haemoglobin.  The 
highest  specific  gravity  is  seen  in  the  blood  of  the  newly  bom.  During 
the  first  two  weeks  of  life  it  sinks  rapidly  to  its  lowest  point,  where  it 
remains  until  about  the  end  of  the  second  year;  after  this  time  it  rises 
gradually  until  about  puberty.  The  average  specific  gravity  during 
childhood  is  1  -050  to  1  -055. 

Haemoglobin. — The  percentage  of  haemoglobin  is  highest  in  the  blood 
of  the  newly  bom,  and  falls  rapidly  during  the  first  few  days  after  birth. 
Throughout  childhood  it  is  considerably  lower  than  in  adult  life.  The 
haemoglobin  is  lowest  between  the  third  month  and  the  second  year; 
after  the  second  year  it  gradually  increases  up  to  puberty.  The  usual 
range  in  young  children,  as  measured  by  the  adult  standard,  is  between 
65  and  85  per  cent,  65  per  cent  being  a  low  limit  in  healthy  children. 

Bed  Corpuscles. — The  number  of  red  corpuscles  is  highest  in  the 
newly  born.  At  this  time  it  is  from  4,350,000  to  6,500,000  in  each  cubic 
millimetre.  In  infancy  it  is  from  4,000,000  to  5,500,000 ;  in  later  child- 
hood, from  4,000,000  to  4,500,000  (Hayem).  In  size  a  much  greater 
variation  is  seen  in  the  red  cells  of  the  newly  bom  than  in  those  of  older 
children  and  adults.  In  the  blood  of  the  foetus  there  are  present  nucle- 
ated red  corpuscles  or  normoblasts  (Plate  XV,  A).  These  diminish  in 
number  toward  the  end  of  pregnancy.  They  are  always  found  in  the 
blood  of  premature  infants,  but  in  infants  born  at  term  fhey  are  seen 
only  in  small  numbers  and  disappear  after  a  few  days.  In  later  infancy 
their  presence  is  always  pathological. 
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A.  Blood  dp  ak  Ek4HT-Months'  FcE'n  s.          K  9 

(\  VON  Jaksch^s  An.emia.  D.  i 

1.  Ucd  culls»  normal,  7. 

2*  Hed  cells,  normoblasts,  8* 

8.  lltMl  cells,  megalobittjeU.  1». 

4.  Him!  foils,  Blnnving  mitosis.  10. 

5.  UtMl  cells,  f>fMkiK>eytcs,  It. 

6.  l(''(l  cells,  graiiuliii'  df^goix^ ration*  12* 


1 


DLSEASKS  OF  TIIR  BliOOD.  857 

Normal  White  Cells. — A(i*<>nliii^  to  Khrlirh,  the  following  \arioti(s 
nrv  I'liiititl  in  hfultli : 

1.  LijiiiiihiHijtvs.  Th«»M»  an»  small  cvlU  alMuit  ihr  >izo  »f  a  n^l  IiI<mkI 
(rll.  Tlii*  pn>t(i|)la>iii  is  small  in  amount,  forming  nirn^lv  a  narrow  rim 
a)N)ut  thi*  niirlrus;  it  stainN  with  l>asi('  <lyt*s  ratluT  mon*  (krply  tlian  Ain^ 
thci  nucU'Us.  The  niiclrus  is  n*lativfly  larp»,  is  ivnt rally  ^itiiattiK  an«l 
shows  at  times  ont»  or  two  nu4'h'«>li.  Th«»  protoplasm  may  hav»»  a  n'tirii- 
lar  stnictiirf.  TIh*>«»  <-<«1N  ft»rm  in  adults  fn>m  *jjJo  *J.') ^-r  i-«'nt  of  the 
white  (•«irpu>4*lc»s,  l»ut  in  ehihlren  they  an»  often  as  hij^h  as  ."io  or  «U)  |H?r 
cent.  (Plate  XV,  B,  10). 

"i,  Lnnjr  tuononurlrar  Irucoryirs  and  tnmsHwnnl  forma.  Thoj*e 
tvlls  are  two  or  tlinv  tinu»s  the  >iw  of  onlinary  n-*!  ii'lls  (  Plate  XV.  D, 
10).  The  oval  nucleus  is  not  mi  tvnt rally  situatetl  a>  in  the  lymphoeytes, 
and  stains  ftvhly  hut  rather  darker  than  tlie  pnitoplasm,  whieh  i«  fii'hiy 
stained  hy  ha>ie  tlyes.  The  pnitoplasm  is  homop»ne«>us  and  relatively 
lar^^e  in  amount. 

Th«>  transitional  forms  (Mvasionally  t*«)ntain  a  few  feehly  staining;  neu- 
tn»philie  ^'ranuie>:  their  nuelei  an*  lient  or  eurviil  and  stain  mon'  dei'ply. 

:J.  P'tlffnin  Intr  n*  iitrfff*liilt\H,  The^»  are  ^malh•r  tlnm  the  larp*  leu- 
e«K\tes  (Plate  XV.  H  and  i\  S).  The  nutl«>us  e«)n^iM**  of  thn-*'  to  four 
part>.  usually  eonniHtnl  hy  narn)wer  |M»rtions.  and  >tains  darkly.  The  pn»- 
tnpla>m  stains  with  aeid  tlyes  and  >hows  a  ;:reat  numU'r  of  |;ranule*«  whieh 
Main  otdy  with  neutral  dyes.  In  adults  thi*se  tvlls  form  a)N>ut  To  {ht 
eent  «»f  the  white  ii'lls;  Imt  in  ehihln-n  liiey  an*  less  numerous,  the  in- 
en^aM*  in  the  lymph(K'yt«'s  U'in^  at  the  e\|N-nM»  of  the  neutntphiles. 

I.  Kttsinnphihs.  The>e  an»  alniut  the  >ami*  >'\/a*  as  tlw  ni'utmpbih** 
(Plate  XV,  {\  ?M  ;  they  have  tlivply  stainiii;;  nuehi,  usually  ilividetl 
intf»  two  part^i.  The  protoplasm  has  many  lar;:i*  ;;ranuie^  that  ^taln 
ileeply  with  aeid  dyts.  and  often  a  narrow  outer  la>*'r  ^tainiUL'  more 
ih-^-ply  than  th»'  re>t.  They  fi»rm  fmm  '^  to  I  \^*r  ei'Ut  i»f  ihi*  ti»ral  numUT 
of  white  ei'lls. 

."i.  MtL^t  rtlls.  Tlwy  an»  only  <M'ea*iii»nally  f«>und.  th«'ir  projitirtion 
liein;:  alNiut  <».;»  |N'r  ci*nt  of  the  while  eelU;  thi'y  an»  mi»n«>nurh*ar  or 
piilynuihar  rriU  uIiom*  granules  ?»tain  only  with  ha>ie  dyi*^.  ni»t  at  all 
with  In  aiid:  ofii  n  thiy  an'  mi'iaehromatie  (  IMate  XV.  ('.  T,*). 

Pathological  White  CelU.— t»f  ihe^-  ihi-n-  an-  iwi»  pnmipal  fi»rms: 

1.  .l/f/'  •'"  !*(•  -"■  Th«  \  havi*  ncutnipliilie  ^ranuh*-  ami  a  «in;!li*  niundtni 
mil  It  11-  t  Plali  \\".  {\  II).  Klirlirh'"*  mM-hHytr-i  ditTfr  fnun  thi»M»  of 
t'i»riiil  in  that  the  ii*lN  a*  a  wh»»le  an-  >nialler.  the  nurln  an-  ni»»re  ivn- 
trally  *ituat«il  anil  -tain  mop*  inti-UM-lx. 

'J.  Mnti'itiUf  f"ir  fftfiintifthilf*,  Thi^^*  n'M>iiiliIi*  the  |»iilvnurlrar  i^>*in- 
ophilr^..  rxo'pl  for  ihi'  muntl  uiiili\idi'«l  nu«  It-u*.  Pat!i«il«ij:«  aliy.  tho 
liii«  <H  ytf*.  may  undi'r^o  aeute  or  ehnmie  t|e;;i>n<Tation.  with  >wi'llin^  and 
fra;:mentation.  ntieh-ar  ehanp*s.  hydn>pie  di*p*ueration.  ete. 
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The  number  of  kucocyies  in  the  blood  of  the  newly  born,  according 
to  Rieder,  is  at  birth  from  14,200  to  27,400;  from  the  second  to  the 
fourth  day,  from  8,700  to  12,400;  after  the  fourth  day,  from  12,400  to 
14,800.  The  variations  in  infancy  are  from  9,000  to  14,000,  and  in  later 
childhood  from  6,000  to  12,000. 

LEUCOCYTOSIS. 

By  leucocytosis  is  meant  an  increase  in  the  white  corpuscles  of  the 
blood.  This  may  relate  to  all  or  any  of  the  varieties;  although  it  is 
chiefly  of  the  polynuclear  neutrophiles,  there  is  seen  in  children  a  greater 
tendency  than  in  adults  to  an  increase  in  the  lymphocytes. 

It  is  customary  to  distinguish  between  physiological  leucocytosis, 
such  as  that  which  follows  a  full  meal,  exercise,  cold  baths,  or  that  which 
occurs  in  the  newly-born  infant,  and  pathological  leucocytosis  which 
occurs  principally  in  inflammatory  and  toxic  conditions,  but  may  be  seen 
also  in  malignant  disease  and  after  serious  haemorrhage. 

Digestive  leucocytosis,  that  which  occurs  after  feeding,  is  especially 
pronounced  in  children,  the  increase  frequently  amounting  to  33  per 
cent  of  the  total  number  of  leucocytes  present.  Leucocytosis  of  the 
newly  born  has  already  been  mentioned. 

Leucocytosis  is  present  in  a  great  variety  of  pathological  conditions. 
In  many  of  them  its  significance  is  not  yet  fully  understood;  further 
study  of  it  has  not  fulfilled  the  expectations  of  those  who  had  hoped 
to  obtain  from  it  exact  information  regarding  many  pathological  pro- 
cesses. 

The  form  of  leucocytosis  which  is  chiefly  important  in  children  is  the 
inflammatory.  This  is  most  marked  in  acute  pneumonia,  diphtheria, 
and  in  inflammations  attended  by  the  formation  of  pus.  It  is  also  fre- 
quently present  in  pertussis,  scarlet  fever,  erysipelas,  acute  rheumatism, 
septic  and  cerebro-spinal  meningitis,  and  in  severe  forms  of  rickets. 
Of  the  purulent  inflammations,  it  is  especially  important  in  appendicitis, 
peritonitis,  empyema,  pyaemia,  septicaemia,  osteo-myelitis,  and  all  acute 
abscesses.  In  the  conditions  above  mentioned  the  increase  is  chiefly  or 
exclusively  in  the  polynuclear  neutrophiles. 

There  are  other  conditions,  especially  hereditarj^syphilis,  scujary,  and 
certain  diseases  of  the  sglcen,  in  which  the  proportion  of  the  lympho- 
cytes  may  be  increased ;  but  under  these  circumstances  the  other  white 
cells  are  generally  diminished. 

The  eosinophiles  are  principally  increased  in  leukaemia;  but  an  in- 
crease may  also  be  present  with  intestinal  parasites,  especially  tapeworm 
(Buckler),  and  in  some  forms  of  chronic  skin  disease.  As  a  rule,  leuco- 
cytosis is  absent  in  typhoid  fever,  measles,  malaria,  influenza,  and  in 
tuberculous  inflammations.  D'Orlandi  found  it  wanting  in  twenty  cases 
of  gastro-enteritis  in  infants. 
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litnuMH-ytosis  may  Ik?  rc^janKil  lu*  the  n^artion  of  tlie  orpuiisin  to  the 
toxins  in  the  IiIcmuI  elaliorattil  l»y  the  luieteria  eon(vrne«i  in  tlie  inthim- 
niatiou  or  infei?ti<»n.  or  to  the  haeteria  theniselvi'>.  It  thii<  (h^fn^nds 
iijHHi  two  factors:  the  severity  of  the  inflation,  and  tlie  amount  «>f  re- 
sistanei*  of  the  individual,  the  hitter  lH*in;;  tlie  mon*  iin|H>rtant.  A 
M'vere  in  feet  ion  with  a  lii^li  (h»^nv  of  n*>i>tane«*  ppMluees  the  uKwt 
marki*d  leue^H'yti^sis,  while  with  very  ftvhle  n»>istantv  ami  tl«»  -ame  in- 
firtion  the  leue<K*ytosis  would  lie  sli^rht  or  jiossihly  ahsent. 

The  de^rnf  of  leui*<K'ytosis  is  also  intluem^**!  hy  the  nature  «>f  the  in- 
thunmatory  pnn-ess.  it  Ikmu^  less  marke«l  in  ktous  intlainnuition.«,  mon* 
|>n>noum-eil  in  suppurativ«»  pnM-<*>s4*s.  In  inflammations  it  is  usually 
greatest  during  the  active  ^tap*  of  exutiation. 

The  Diagnostic  Value  of  Lencocytotit. — The  following  are  the  prin- 
cipal dls«*jisis  in  which  a  leuiwvt**  count  may  U'  of  clinical  as>i.-tanc«* : 

ApprndUiius, — A  marketl  leunn-ytosis  may  assist  in  «listin^ui>hin>r 
suppurative  from  catarrhal  ap{K*ndicitis,  ami  u>ually  |H>ints  to  the  e.\i>t- 
euif  of  an  aliMVss. 

Pnrumonui. — A  nuirkctl  leuciH-yto>is  is  a  characteristic  featun*  «»f 
this  diseas4';  the  exivptions  an»  very  mihl  caM»s  nr  \er\  s<*vere  infirtioii 
with  little  or  no  n'action.  The  incn*aM*  U'^in-i  shortly  after  tin*  oiiM?t 
and  c«»niinu4s  during  th«*  sta^*  <if  exudati(»n.  };«*ncrally  reaching  it> 
maximum  ^hortly  U'fi»n»  the  crisis,  when  it  dirline<  rapidly.  Tin*  u?<ual 
numlHT  <if  white  tvll>  in  an  averap*  cas4*  of  pneumonia  in  a  youn;;  child 
is  fn>m  I.^JMM)  to  ;J<MMM»,  hut  it  is  not  ran*  for  the  ei»unt  ti»  run  up  to 
||»JMM»  nr  even  .V»,tM»o.  I  have  Mi*n  it  «»v«r  inu.ouu.  The  ah^-mi'  nf  leu- 
(•(K'ytoHJs  in  a  Mnrnj;  child  who  is  acutely  ill  is  always  strong  pn*<*umptive 
rviden«-e  apiinst  pneumonia.  A  well-mark«'«l  leueiK\lo^i<»  i*  of  miu-h 
value  in  tlitTen*ntiatin^  pneumonia  fn»m  typhoid  fe\iT.  tulien  iili»*i*.  in- 
tluen/a,  and  Iminchitis. 

Kmpij*  ma, — A  rapid  incn»ft.««e  in  tht;  N'm-ocytf-s  in  the  active  >taj;e  of 
a  pneuini»nia  or  after  <leferv«'S4vnce,  in  th«»  aliM'iuv  of  phy<iU'al  ^ijrn?* 
{Niintin;;  to  an  t'xtension  of  the  pneumonic  pnn-ess.  almost  in\ariahly 
inilicat«*^  «Miip\ema. 

Tuph"ui  F*r*r, —  I>eu«fH*vtnsis  is  rejTiilarly  ah-<'nt  in  typhoid;  it> 
pri*!M'nt-c  in  an  unilouhtiil  ca.^*  indicates  ^implication-. 

I't  rtu.^sis.—  \a*\U'*h'\U*^\<  is  of  nln^ide^ahle  \alue  in  the  diagn«»*i>  of 
thi-*  tli*i:M';  it  i-  iiin'«idt*n'«l  in  that  c«mn«rlion. 

.1/ »iM ri '/i7 1>,— .\-  a  riih*.  leuc«M'yt<»-is  i-  pn*-<'nt  in  ac-ute  >imp!i'  and 
MTi'hro-Hpinal  mi-nin;;iti« :  in  tulN»n*ulou<(  menin:;iti-  it  i-  not  oiustant. 
ami  if  prcM'Ut  i*  ;rfm'ni!ly  h-i^  mark«*«l  than  in  tin*  oiIht  f«>rm*. 

Tttf'tnuf'*sis, —  IieunHyto7*is  is  n';:ularlv  ah-«*nt  in  unmi\«*«I  tulier- 
iulou>  inft^tlons. 

In  *ur^'ical  diM-a^N  the  pn»M'mv  nf  Iimh^h  \to«i<«  i*  iiin-iil«'n*«l  a  n*li- 
ahle  guide  as  to  the  cxiMencv  uf  acute  suppurali«»n.  aItlM)Ugh  not  alway!« 
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as  to  its  degree.  An  increasing  leucocytosis  is  usually  an  indication  for 
operative  interference  in  cases  where  operation  is  admissible.  This 
applies  particularly  to  appendicitis. 

The  Prognostic  Value  of  Leucocytosis. — As  the  leucocyte  count  de- 
pends largely  upon  the  resistance  of  the  individual,  it  is  generally  true 
that  in  the  diseases  usually  accompanied  by  leucocytosis  a  high  count  is 
a  favourable  sign.  This  is  generally  the  case  in  pneumonia,  unless  the 
attack  is  a  very  mild  one.  On  the  other  hand,  in  a  severe  attack  a  low 
count  is  very  unfavourable.  The  following  case  may  be  cited  in  illustra- 
tion :  A  delicate  child,  twelve  months  old,  on  the  eleventh  day  of  a  severe 
lobar  pneumonia  had  24,500  leucocytes.  Two  days  afterward  a  critical 
fall  in  the  temperature  occurred  and  resolution  followed.  The  same 
child  two  weeks  later  was  attacked  with  pneumonia  in  the  opposite  lung. 
On  the  second  day  the  leucocyte  count  was  18,000;  on  the  fourth  day, 
9,900 ;  on  the  sixth  day,  7,300.    Death  occurred  the  following  night. 

The  vahie  of  the  leucocyte  count  in  diphtheria  and  its  bearing  upon 
prognosis  are  discussed  under  that  disease. 

SIMPLE  ANEMIA. 

This  consists  in  an  impoverishment  of  the  blood,  especially  the  red 
cells,  and  a  corresponding  diminution  in  the  specific  gravity  and  in  the 
amount  of  ha?moglobin.  It  is  essentially  a  secondary  anaemia,  and  occurs 
apart  from  disease  of  the  blood-making  organs.  Infancy  and  childhood 
are  themselves  strong  predisposing  causes  of  anaemia,  on  account  of  the 
great  demands  made  upon  the  blood  in  the  rapid  growth  of  the  body. 

Etiology. — The  causes  of  anaemia  embrace  a  wide  range  of  patholog- 
ical conditions.  A  child  born  of  a  delicate  mother  or  of  one  suffering 
from  tuberculosis  or  syphilis  may  show  marked  anaemia  at  birth.  It  may 
follow  any  severe  haemorrhage  or  occur  in  any  of  the  blood  dyscrasiae, 
purpura,  scurvy,  etc. ;  also,  loss  of  albumin  from  the  blood  as  in  prolonged 
suppuration,  chronic  nephritis,  large  serous  effusions,  many  forms  of 
diarrhoea  and  in  malignant  disease.  Anaemia  is  often  of  toxic  origin, 
sometimes  being  due  to  mineral  poisons — lead,  mercury  or  potassium 
chlorate;  more  frequently  it  arises  from  auto-intoxication,  the  result  of 
a])sorption  of  the  products  of  intestinal  putrefaction.  Certain  of  the 
specific  infections,  notably  diphtheria,  malaria,  tuberculosis  and  rheu- 
matism, produce  a  marked  degree  of  anaemia,  as  one  of  their  effects;  also 
some  of  the  intestinal  parasites,  particularly  varieties  of  the  tapeworm. 

Much  more  fre(iuent  in  young  children  than  any  of  the  above  are  tlie 
anaemias  due  to  improper  feeding  and  unhygienic  surroundings.  How 
important  these  causes  are  and  how  severe  a  grade  of  anaemia  may  be 
produced  by  them,  is  not  usually  appreciated.  The  physician  is  often 
led  to  suspect  some  serious  organic  or  constitutional  disease  where  none 
exists  and  to  overlook  such  common  conditions  and  obvious  causes  as 
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tlmsi'  mentionnl.  AnaMiiin  is  s<vn  wImtc*  lartatinii  is  umltily  pnilniii;^]. 
It  is  a  fntiui'iit  n»s!il(  of  tin*  lon^-o«iiitiiiiiril  um*  cif  milk  nr  infant  f«Mxls 
as  thr  solt»  <lirt,  |:ivfn.  as  tlu's<»  <>fit»ii  an*,  tlirou^rlmut  thr  Mt^unl  nr  tliinl 
yniT.  {nr  tlir  rnisim  that  tlio  t-liild  will  tak«*  no  s<»li«l  fiMnl,  UiaiiH'  lu» 
is  all<>W(*<I  to  liav*»  tlu»  iMittlo.  I^irk  of  fn'-li  air,  contincim'nt  ti»  ovrr- 
liratctl  riMMns  ami  tho  crowtlin^  of  voiin^  chiltlnMi  in  ho>pituls  ami  in:«ti- 
t  lit  ions  an*  itMiiniou  ami  ini|)«»rtant  cauM's  of  anasnia. 

Symptoms. — Ana'niic  cliiMrm  usuallv  i*\ln)iit  inanv  «yni|)ti»iM<  of  mal- 
nutrition. Th«*ir  ti<siu'<  are  tlaMiy;  tht»y  an*  p^nt-rally  U-low  a\tTa;ri» 
Mt*i;;]it  ami  sutTcr  from  tli^«'stive  <li«tiir)»amv>  aiul  chronic  con-tipatiiMi. 
The  asMM-iati'«l  nervous  >ymptonis  an*  many:  heailachcs.  imlctinitc  pains 
iuMirunia  <»r  (li>turUil  >l(i*p.  p*ncral  irritahility  and  a  hi;;h  «liL'ri'«*  i»f 
nrrv«»u>m'*s,  often  cmlin;;  in  «-hon'a.  There  i««  <-a*y  fati;:ue.  «h«irtne<^s 
of  Im-alli  on  exi-rliim.  and  Himetim«'<  faint  in;;  attacks.  Tlie  |Mripheral 
cinulatinn  i>  p<Mir:  hand^  anti  fivt.  often  mid.  The  pulM'  ma\  In'  ^li^^litly 
irre;:ular.  Anaemic  murmurs  are  JH-anl  n\vr  tlie  ha^c  of  tlie  heart  t*T  the 
tar^re  \<-^>cU,  anil  may  )h>  >o  loud  even  in  infancy  a>  to  he  mistaken  for 
or;:anic  ili^i-a-e.  A  xemui-i  lium  i*  M>metime'»  hi-ard  in  ihi'  n«>k.  Kpis- 
ta.xi^  i^  n«it  unciunmon.  The  uriiii*  i«  ^-anty.  Mimetime^  l»itle,  and  fn*- 
<|Ui'iitly  ntntaitiH  an  e\i-e>«i  nf  uric  a«id.  Then*  may  U'  enuri'*i««.  (Kileiuu 
i^  rare  in  ojilcr  children,  hut  in  M'VtTe  ana-mia«  of  infaiicN  it  i-^  often 
luarketl.  in  a  ciTtain  numUT  t^t  eaM»<,  I'Vi'n  **(  m*NltTate  M'xcnty.  llu* 
-plci  II  i*  mudi  eiilar;;e«|.  Pallor  of  thi'  <kin  and  mueou^  im  inhraiie^  i< 
pre-iiit  in  iih^-^t  vam*^,  hut  i>  m»t  an  ac<>urate  ;:uidi'  a*  ti»  the  «lr::ri"«*  of 
aii:i una.     Thi<  can  «>nly  1h>  deiermim*«l  liy  an  cvaininaiion  nf  tin-  hlooil. 

I'ln  niti*i,l. —  There  i^  a  ntluition  «»f  the  nmiiU-r  of  nd  n-lU  and  ti» 
a  *till  irreatiT  ili';:rii'  in  the  lia*mi»^Iohin.  In  a  i  a*e  nf  ini«|iTatc  M-vi-rity 
the  ptl  iiJN  ari'  fri»m  l.iMin.onn  ti»  l.."inojMMi.  and  the  Iki  iii.iL'l"l«in  fnuii 
;.o  to  i;i»  |ht  i-i'iit.  In  M'Xcre  caM»s  the  n-^l  cilN  may  fall  u*  *,*.imiojhmi  i»r 
V.."i« "».<""»  ,ir  even  liiwiT.  and  the  lia'ino;;!ohin  ti»  V<»  **t  M^  |nt  ct-m.  TIh'm* 
lli'iin-*  .tif  Uiit  uiiciimmon.  Tin*  lou<*^t  I  ha\e  ^^'^u  i*  a  rt^liiitnni  i»f  ilie 
h:i'iiM';:liil,iii  to  l.'i  jN  r  cent  ami  of  tlie  nil  cell*  ti»  l.P"»J"»'».  'Vh*-  w%\ 
iiIU  an*  p;di\  ThiTi'  i*  usually  j^oikih^yin-*!":  anil.  i-*jh-iiall\  in  infancy, 
a  I'rw   n'UMiiilihi^t*  and  nii*::jihH-yt«'^  may  U*  foun»l  «  IMal**  W.  W). 

Tliere  i*  ;:einTally  a  ^li^rhl  leuc«H-yio*i*.  Tin*  ilitTen-ntial  ii»unt  of 
ihe  while  e<-lN  ^hitw«  an  incn-aM*  in  tlie  l\mphiH-\t«'<>.  chn  t1\  the  «mall 
\.irii-iN  :  the  |Hilunielear  celN  an*  n-latively  re«luctil  in  uuimInt. 

Prog^oiis.--  The  ci'ur^'  anil  termination  t»f  ana*mia  ihi^'Uil  n|x>n  itn 
cau^e.  If  ihi*  i*  I'ne  tlial  can  U*  n-movnl.  as  in  ca-«^  ili>)N'ndi)i.'  u|»iin 
impnij-r  fee«lin;;  anil  surpiuihlin^:!-,  \i'ry  rapul  improvi'meiil  nfttii  take;* 
pl.Kf  ami  prmiipt  n-cnxery.  In  the  mo*t  ^even*  ea^-*  di-aih  iim\  «»i-*ur, 
ran  !y  fritm  the  ana-mia.  usually  frnm  '••nm-  ii»mpln  iit;nj  il'*tM*i-. 

Ill  inakiii::  a  ppiLMitwi*  in  a  iri\cn  i  a-^-  ih.-  :;eiiiral  '•\i!ipi««iii-  .iii-l  tln» 
cauM*  of  the  ana-mia  un*  much  mon*  im|Mirtant  than  the  examination  4if 
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the  blood.    If  the  digestive  organs  are  in  g 
round ing8  can  lie  .Mi*cured,  often,  though  tl 
are  ven-  greatly  re<lut»ed,  the  prognot^is  is 
gurroundingg  and   with  a  greatly  disorder! 
much  more  serious^. 

Typical  blood  examinations  of  a  model 
secondary  aDa^mia  in  a  young  child  are  as  f< 

Setere  A>\£MU. 

Hienioglobiij                          .  20  per  oenL  Hiemo|j 

Red  blocul  cells.  2,500.000  Red  bl< 

White  cells.  _, 12,000  Whiter 

Polyimclear , 30  per  cent,  Poljnu* 

8maJl  niononuclc&r 45  per  cent  Saiull  t 

I^arge  mononuclear ,.  25  per  cent.  Ijngt  i 

Other  forms 5  per  cent  Other  t 

The  treatment  of  all  the  forms  of  ansemi 
at  the  close  of  the  chapter. 

CHLOROSIS. 

Chlorosis  ii?  a  primar}^  or  essential  anae! 
young  girls  al>nut  the  time  of  pul>Grty.  It  i 
greenish -yellow  tint  of  the  t^kin,  and  is  not 
The  chnnges  in  the  blood  consist  in  a  very  j 
glnfiin  without  a  corresponding  diminution 

Etiology, — The  exact  cause  of  chlorosis 
disease  rarely  occurs  in  males;  it  is  usual 
fourtivntli  and  seventeeolh  years,  and  n 
in  brunettes.  Heredity  appeari?  to  Ijk?  a  f 
causes  are  occupations  detelcrious  to  heal 
factories  or  ccmlincment  in  ill-ventilateil 
clothing;  psyeiiical  dieturhances,  like  griei 
mental  or  physical  strain ;  and  disorders  of 
latter  are  pertiaps  more  frOi|uently  a  result 
Virebow  first  called  attention  to  the  fact 
upon  a  congenital  narrowing  of  the  aorta, 
hjuall  heart.  It  is  dillicult  to  reconcile  this  c 
cry  under  ajipropriatc  treatment  wbicli  is 
Andrew  Clark  has  advancwl  Ibe  view  that 
is  constipation  and  the  resulting  absorption 
inicstinc. 

Lesions.^— Chlorosis  is  rarely  fatal.  In  1 
noted  luive  been  dilatation  of  the  right  heart 
ventricle,  a  small  aorta,  small  uterus  and  ov 
ulcer  of  the  stomach.    Under  the  microscop 
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^mifW^  degfH?  of  ffttt     '  :  ion  of  the  bean  muscie,  and  fiometimef 

t>f  thi^  iniHT  cfiat  of  1 1  oU. 

STmptoiiii.— Thr  L  -M  lI  ^ynifitom^  of  chlorosis  are  rerjr  much  like 
tho«f  of  («irii{»1t*  nna'iiun.  I  hrn*  an*  oliiA4*r%Hl  j«hortnt*ftii  of  brvttth  upon 
«*jtcTciHe,  pa  I  pi  tut  ion,  myiKMipo,  atlarku  of  viTtigo,  tlii»turfaaiie<!a  of  dig^a- 
tion^  aiiieiiurrha*a»  mni  almnat  invariablj  c*oiJ»tiiialioii.  The  afvpetit^  is 
c-apneioiifi,  it  being  a  peculiarity  of  theac  patienta  to  rniTr  all  aorta  cif 
iiuligt'^tihb!  artic'le^.  Iiutead  of  the  uaual  pallor  of  aticmia^  the  skto 
bag  a  yellowinh-grron  tint,  from  whieh  the  term  "  green-aiekiiaai  **  haa 
arisen.  Ocea^ionully  patrbea  of  ptgineotatjoii  are  aeeiu  AOKOiic  car- 
diac  murmuns  may  be  beanl  in  varioun  «ttuatiotia«  Bloat  fn.^|ii€fitJy  a 
arstolic  murmur  at  the  baite  of  the  heart,  and  UMially  loudoii  o?er  tli# 
pulmonic  area.  There  may  be  a  venoua  bum  in  the  iif«ek.  In  *^»"»'* 
marked  e^m.^  there  ia  eTidence  of  slight  cardiac  dilatatjcn^  oape^ 
of  the  right  heart,  and  there  may  be  hyp'  of  the  left  ventfklif. 

Tlie  pulw'  18  weak  and  »oft,  ordema  of  tli  -  fn*queot,  and  aonia- 

timt'a  there  ia  slight  albuminuria.  In  tome  caara  tliifrv  ta  ftffer.  N«^rf- 
oud  disturbancett,  such  ii^  ^   -  leka  of  migraine, 

aupra-orbital  neuralgia^  ^  .ona,  ainl  dK>n9a« 

are  common.    Ulcer  of  the  atomaeh  ta  aometunes  aem  aa  a  diBipliaitkiiL 

Th€  blaofL — The  tpei "  '  '  '       !  in  [importinn  tu  U10  loai 

of  luemoglobin.    Thecbai  hlorfivU  ta  a  loaa  of  llMnii* 

globin  which  ia  out  of  proportion  to  the  riHiuctlon  in  Iba  f«d  aaUa.  Ho 
hc^i^lobin  in  an  ordinary  caaa  ia  frequently  aa  loir  ai  U  or  40  p^r  cent, 
wliile  the  md  c^lla  may  be  3,500,000  to  4,000,000,  or  efra  higber. 

Morpbologically  the  crib  are  pale  with  a  wide  central  clear  area. 
Poikilocytoaia  may  be  preaent,  but  ia  not  marker!  ^^t.  normobUata 
nuiy  be  found.    The  preaence  of  megalocytia  u  <:  Tbt  l«nn»* 

eytea  are  uaually  unchanged  in  nnniber  and  proportion,  Uit  the  lympbo- 
C!]rlca  may  be  relatifi^ly  ineraaiod. 

Prognoaia*— The  conraa  of  ibe  diienat  la  ffaanlimlly  a  ekronie  one, 
often  kuiting  for  a  yrar.  Ri^tapaca  ara  qnile  fiwqnent  Etcept  whan  d»- 
fMfldsnt  npiin  congenital  malformaliona  of  the  heart  and  Unod-vmaela, 
thmm  fwaea  n^gnlaily  mmrm  when  proper  tiYatment  ran  be  cnrried  oat* 
A  nMll  nnmber  pro^re  fatal  fay  llio  deftbpaieni  of  tnherailnaia  or  the 
oeenrrence  of  gantric  uloer. 

Biagnoaia. — The  diagmiiia  La  in  moat  oai^a  eniily  made  from  tlie  eti* 
ology,  th4^  functional  derangatnant  ot  Iba  baurW  tba  cnlonr  of  tlia  akiSp 
md  a  poaitlf e  dlagnoaia  alwaya  by  in  aiuiiiiiiioQ  of  the  blood. 


nmiw^imnumic  mmmu  or  nrrAircT. 

ThU  form  of  anoBifai  wia  fiit  teeribad  by  Von  Jakadi  in  ISm,  and 
ii  by  Mm  betiefid  to  be  peenliar  to  infanta  and  ynnng  cUldren.  It  b 
diaiaderijed  hj  marked  leoeotjUmBt  narked  radnetiflo  in  Ike  number 
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of  red  cells  and  m  the  haemoglobin,  a  great  enlargement  of  the  spleen, 
and  sometimes  a  moderate  enlargement  of  the  liver  and  the  lymphatic 
glands.  This  disease  is  not  to  be  confounded  with  the  pseudo-leukaemia 
of  adults,  or  Hodgkin's  disease,  which  is  purely  a  disease  of  the  lym- 
phatic glands  with  secondary  anaemia,  but  without  any  leucocytosis. 

The  existence  of  pseudo-leukaemic  anaemia  as  a  distinct  disease  is 
denied  by  several  authorities  on  diseases  of  the  blood,  who  maintain  that 
all  such  cases  are  to  be  classed  as  secondary  anaemia,  pernicious  anaemia^ 
or  leukaemia. 

Etiology. — Of  the  cases  thus  far  recorded  the  majority  have  been 
between  the  ages  of  seven  and  twelve  months.  Of  twenty  cases  col- 
lected by  Monti  and  Berggriin,  sixteen  showed  evidences  of  rickets  and 
one  was  syphilitic.  The  exact  cause  of  the  disease  is  still  unknown,  and 
its  essential  nature  is  a  matter  of  some  doubt.  Monti  believes  that  it 
may  develop  from  the  more  severe  cases  of  anaemia  which  are  accompa- 
nied by  leucocytosis,  as  he  has  observed  this  condition  before  the  devel- 
opment of  pseudo-leukaemia  and  during  its  subsidence. 

Lesions. — The  most  characteristic  change  is  found  in  the  spleen, 
which  is  very  much  enlarged,  often  forming  an  abdominal  tumour  of  con- 
siderable size.  It  is  firm,  hard,  and  there  may  be  evidences  of  perisple- 
nitis. The  microscope  shows  a  simple  hyperplasia.  Enlargement  of 
the  liver  is  less  constant,  it  being  normal  in  more  than  half  the  cases. 
There  is  no  relation  between  the  size  of  the  spleen  and  that  of  the  liver. 
The  hepatic  cells  are  unchanged.  Enlargement  of  the  lymph  glands  has 
been  noted  in  about  half  the  reported  cases,  the  swelling  affecting  the 
cervical,  axillary,  or  inguinal  glands ;  but  it  is  rarely  great.  Changes  in 
the  bone-marrow  have  been  described  by  Luzet,  these  being  usually  most 
marked  about  the  epiphyses. 

Symptoms. — The  blood. — The  number  of  reported  eases  is  as  yet  too 
small  to  make  positive  statements  possible  upon  all  points.  The  main 
features  noted  thus  far  are  the  following  (Plate  XV,  C)  : 

The  specific  gravity  is  lowered,  the  usual  range  being  between  1  -035 
and  1  -044.  The  reduction  of  the  haemoglobin  is  very  great ;  in  many  of 
the  cases  it  has  been  as  low  as  30  per  cent,  and  in  a  few  below  25  per 
cent. 

The  red  cells  are  always  diminished ;  in  6  of  20  cases  they  were  below 
1,600,000  (Monti  and  Berggriin).  There  is  also  great  inequality  in  their 
size  and  shape.  Nucleated  red  cells  are  found  in  considerable  numbers ; 
as  a  rule,  these  are  chiefly  normoblasts,  but  when  the  anaemia  becomes 
more  severe,  it  is  usually  the  megaloblasts  that  predominate.  The  leu- 
cocytes vary  from  20,000  to  50,000.  They  may  show  aa  increase  in  the 
mononuclear  or  in  the  polynuclear  forms.  The  eosinophiles  are  usually 
increased,  but  not  to  the  extent  to  suggest  leukaemia.  All  varieties  of 
cell  degeneration  are  found. 
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The  p»neral  tsyinptoins  of  the  disease  develop  slowly  nnd  with  the 
nsiiul  si^ns  of  aiueiiiia.  In  some  cases  th«'  infants  iimtiniK*  to  U*  phinip 
antl  well  nourislhMl.  Pallor  is  usually  very  niarke«i.  Knlar^enu'nt  of  thi» 
splti'n  is  so  «:reat  that  it  ran  hanily  U*  overh»ok<Ml  if  tiie  alNioni<*n  is  ex- 
am! n«Kl.  The  |;landular  enlargements  an*  not  marknl,  and  in  many  eases 
an*  wanting  altogether. 

The  c^mrse  of  the  disease  is  essentially  chronic.  Casts  have  U^en  s«t»n 
in  which  p>t'udo-leuka*mia  develo|M*d  from  an  onlinary  .severe  simple 
amemia  in  the  course  of  a  few  weeks.  The  symptoms  and  Idood  <  hanps 
p'nerally  conie  on  slowly  in  the  course  at  wrcks  or  months,  and  si>mo- 
times  remain  nearly  stationary  for  as  lon^r  n  jHTimi  as  seviTal  months,  nnd 
then  slowly  impn>ve.  In  «>ther  cases  they  jrmw  gradually  wi»rs<'.  In 
the  cases  piin;:  on  to  nn-oviTy,  there  is  notie«*il  improvement  in  the  pen- 
cm!  >ymptoms  coineiilent  with  a  diminution  in  the  si/e  of  the  >pltM»n.  n 
reduction  in  llu*  num)M*r  of  leuciN  ytt**^.  an  inen*ase  in  the  n*«l  i^*lU.  thi» 
h:emo;;lo}»in.  anil  the  s|N'cific  ;;ravit\.  and  a  gradual  «ii<ap|iea ranee  of  th«* 
nuelejited  red  eidls. 

Prognosis. —  !n  Monti's  list  of  twenty  lases  four  pr«»vi'd  fatal;  «>ne 
reeovered,  in  wliieh  the  pri»iNirtion  of  leue<Myte<  to  the  n-il  ulN  had 
lM>i'n  1  ti>  1?.  The  pro;:no>is  shouiil  U*  ^'uanl«Ml.  for.  althi»u^h  impnive- 
nient  may  take  place,  nuiny  |mtients  «iie  from  inti'n-urn*nt  di^^eaM*. 
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Thi'i  is  the  most  seven*  form  of  an.iMnia  kni>wn.  Its  nui^e  anil  ess«»n- 
tial  natun*  an*  a-i  yvi  very  im|H'rfectIy  understiHNi.  It  i-i  chanii  terized  hy 
ipiite  unif(»rm  Mootl  changes  and  hy  the  p*neral  ^ymptiiin-  <>f  a  ver>' 
Miarki'd  an:emia.  ami  it  1end«  to  pi  on  from  luid  to  wor-^e.  ti*rminatin>r 
fatally  in  I  he  ;;reat  proportion  of  cas«*s. 

Etiology.--  I'l'rnii  ious  ana*mia  i-^  a  ran*  dJM'a-e  in  chiMhiMii].  and  es- 
)HMially  ran*  in  infancy.  In  the  cases  whieh  have  Ui^n  idi<>er\ed  in  early 
life  ihe  follnwin;:  etiiilo^ical  factors  \\n\r  Ui-n  noted:  It  ha*  U-ei!  a-iMM'i- 
atid  with  henditary  >\philis  and  with  seven*  riekets.  «-i|M*cially  when  ac- 
ci>iiip:ii>ied  )>y  a  marked  enlarp*ment  of  the  spleen.  It  ha«  followcti 
•  •ili'T  •li*i;iM".,  r^iN'i  jally  i:ravi*  di-ilurUinc^'s  of  nutrition.  Sometime* 
^inipli-  aii:iniia.  whvu  si\er«*  ami  of  |on^  standing.  ha-<  ;;nidually  de- 
\i-li*{iid  iiiio  the  pi-riMi  iou<  type.  In  a  few  instami**^  imni^iti*^.  imrtic- 
ularl\  t.i]H\i.irni«.  ha\e  hi'i-n  the  cauH'.  Perniciou*^  ana-mia  has  in 
>i'iiM-  iii*lanrrs  m-t  urretl  in  |iatients  when*  no  cause  whatever  couhl  Ik' 
a»*iL'n««l. 

Manv  ihfiirii".  have  U^-n  advami'd  in  explanation  of  jN-rnieiiMi"*  ana»- 
mia.  Tli»-  ••ik*  whieh  at  pn'*«-nt  a|i|M*ar>i  t«»  havi-  mo!.t  in  it-*  f.iv.iiir  is  that 
the  ili-f.i*!-  ii»n*i-t«»  in  a  ;:n*at  df^iruili^in  of  the  n-*!  Ii!oik1-clI1a,  particu- 
larly in  the  livcr^  and  that  this  is  brought  about  thntuj^h  the  agency  of 
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some  poison  or  poisons  taken  iij)  Iroin  tlie  iiit 
tion.  This  hm  IxH'n  advanced  hy  Hunter  a 
tlie  [Kt'iiliar  fU*po.^it  of  iron  found  in  the  he| 

Lesions.— There  is  found  a  very  liigli  gn 
ternal  organs,  fatty  degeneration  of  the  h 
sometinies  al^^o  of  the  liver  and  kidneys,  with 
rhages  in  the  various  organs.  The  most 
change,  however,  aeeording  to  Hunter,  codbi 
the  hepatic  cells.  Its  distribution  is  pecnli 
any  otlicr  di-iease. 

SyiBptoma. — The  BIoocl^^T\\e  s]>eeifi€  gi 
cious  ana'inia  is  constantly  and  considerably  i 
i«  fet^ble.  llie  haemoglobin  is  always  reduced 
30  to  30  per  cent.  The  red  cells  are  always 
and  generally  to  a  degree  greater  than  the  n 
Their  number  is  seldom  greater  than  2,000,0 
l,00OjO00.  Megaloe}"tes  are  present,  often  i; 
ponderance  of  tlicm  is  regarded  essential  U 
are  rare.  It  is  characteristic  of  pernicious 
relaiirelj  high  haemoglobin  the  red  eells  sta 
in  normal  blood.  A  i^triking  feature  of  th 
essitgme  poikilocytosis.  Nucleated  red  cell 
blasts  m  greater  numbers  than  normoblasts 
lect  to  form  rouleaux. 

The  total  number  of  leucocytes  is  marke< 
phoeytes  may  be  relatively  increased.  An  r 
found. 

The  general  symptoms  are  those  of  a  m 
is  marked  pallor  of  the  skin  and  mucous  ni 
ness  and  prostration.  Various  anaemic  heart 
is  dyspnoea  J  and  usually  the  urine  is  scanty 
There  may  or  may  not  he  emaciation.  The 
rhages  from  the  nose  and  other  mucous  men 
moses  with  dropsy  of  the  feet  and  ankles, 
serous  cavities  of  the  body,  but  without  a! 
fever  is  present.  This  may  be  so  higli  as  to  1 
acute  infectious  process. 

The  course  of  the  disease  is,  as  a  rule,  m- 
duration  being  in  most  eases  several  months 
exacerbation  and  remission.  During  the  exa 
are  intensified,  and  as  a  rule  some  fever  is 
sions  marked  improvement  may  take  place 
increase  in  the  haemoglobin  and  red  cells  occi 
of  the  disease  is  downward  and  soTiietimes 
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only  ex(H^)>ticiiifl  Are  the  caiet  in  which  the  ilijcsiie  d^ioiidi  upon  10819 
iT»ti*?<t thill  fMiriiiiiti!,  where  improvement  nml  rveii  reooverjr  may  oecur. 

Treatment  of  the  Different  Forms  of  A^niemia. — In  Mt^comiarf  atwrnim 
the  thinj^  of  thi^  HfHt  tMi[M>rtur><N'  \<  u^  <liM'o\iT  aiu]  treat  ttio  primary 
condition  upin  which  the  anaMJiia  cii^**  ihIh.  In  infancy,  vpectal  atten- 
tion »houhl  be  pxen  to  diet  and  hrg^iene,  particukrly  with  referencw  to 
an  iihundant  £«u])ply  of  fn»Hh  air  The  whole  manner  of  life  of  tlMsso  pa- 
tirntH  niU3«t  ht^  nirrftilly  Ktudiml  and  mana^  aui^mling  to  the  diivr* 
tion«t  laid  down  in  the  chapter  upon  Malnatrttion,  with  which  mmlilttin, 
eApocially  in  infantry,  a  iri?ry  largv  nunilier  of  tlmat  e^mm  are  atMicialed. 
The  general  treatment  referred  to  i«  oftoi  mon  iiii]Mirlaiil  Hum  the 
administration  uf  the  preparations  of  iron,  which,  howem^  •bonld  aetar 
be  ouiitteiL 

The  preparatit>nii  of  iron  availalde  for  infant*  are  the  alhttmiuate^ 
pepto«mangiinuti%  i)Vi»fi'rrin,  h*i'mali«)tc>idit,  hitfer  wine,  nwcrt  wiiM% 
aan^iarativl  carbonate,  rtialatt%  and  citrate.  The  d«H«*  »houid  be  Pegu* 
lated  according  to  thi?  age  of  tlie  child.  Older  dtildruii  may  take 
the  Mime  preparationfi  an  aduit«^  e^fn^ctany  n'dticTn]  tnm  and  Blaad^a 
pilU.  Modi  benefit  i^  seeji  from  combining  arm*ntc  with  irun^  or  from 
alternating  the  two*  Arsenic  thould  t>e  uiied  in  iroojancticHi  with  iroa 
when  tliem  ia  eolai^geiiie&t  of  the  upleen  or  lymphatic  gtandji.  In  addi* 
ij0D  to  tbeae  fmediee,  eod4iver  oil  should  be  fi^^cn  if  the  nmilition  of 
the  digeatiTe  orgaJifl  will  permit 

In  cklofomM  more  decided  refuita  are  f^wn  ti^un  ihc  ui^e  ot  imn  tunn 
in  any  other  form  of  anemia.  Blaod't  pilla  are  here  the  favonnte 
method  of  adminiAtration»  and  ate  adfmntageonjily  combined  with  »mall 
doMw  of  niut  vomica  and  aloan  In  civereome  the  tendency  to  oonnttpatitm. 
Areesic  ia  uaefnl  in  tbeae  eaaea  abo.  Gieat  benefit  in  chlon»cif  results 
from  change  of  air  and  change  of  icene,  thu»  nrmoring  the  patient  fn»m 
all  aonroea  of  nervoua  alcileflMsat  or  diatorliaDce.  The  general  c*  '"^  ^ "  -  'i , 
diet,  ami  habiU  of  life  ilioaJd  ako  noaifi!  earefol  attention,  p^i  > 

the  eooditioo  of  the  bowda. 

Oxygen  ia  a  valnaMe  adjurant  in  the  treatment  of  all  anapmtaa  not 
yielding  to  iron  alone.  It  i«  important  that  the  adminialration  of  iroii 
nhoiild  be  eonltniieil  for  eetefil  nmitlM  after  the  diaappearaBioe  of  all 
^ynipioma,  tm  aeoount  of  the  teiideiicy  to  relapee* 

In  the  fiiiiila  hulimmk  Mim$M  of  infanta,  anenic  ii  dendedly  I  he 
mo»t  raitiahle  dmg,  but  fluMiId  be  given  in  mmMnation  with  irtio. 
Ffiwlern  iolntion  in  the  bi*«t  prrparati<^n  for  infants;  the  dim*  •hintld 
randy  be  more  than  one  dropi.  which  ahotiM  be  repnateil  fottr  or  i?e  tinei 
daily  after  feedtag^  and  eeotiinwd  for  a  long  lime.  Hie  gnienal  tieal* 
nent  of  theie  patknta  ii  thi  euie  aa  to  caaai  fif  aiaiple  anmia.  When 
rkketa  ia  praent  eod-Irrer  oil  and  phoapbotoa  aboold  be  added. 

Id  aerNJcJewa  Bmmmin.  anenic  effeia  a  mudk  batter  proapeKl  of  ini- 
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provemont  than  iron.  Beginning  with  sma' 
be  gradually  increased  up  to  the  point  of  tale 
of  ehorea. 

In  every  case  of  aneBmia  the  most  careful 
the  general  condition,  particuhirly  guarding  i 
dampness.  The  feeble  circulation  of  these  j 
iarly  suseeptible.  Caution  should  also  be  gi 
exercise.  With  a  severe  grade  of  amemia  vc 
prohibited,  and  many  of  these  patients  do 
bed,  cither  fur  the  entire  time  or  for  a  eona: 
insisted  upon.    This  applies  to  children  of  t 

LEUK^MU. 

This  is  a  disease  in  which  the  essential  f 
the  numl>er  of  Icuc^tfij^es,  with  a  moderate 
red  corpiiseles,  and  the  presence  in  the  blood 
in  health. 

Etiology. — Ij«3ulaeniia  is  a  ryre  disease  in 
even  in  early  infancy.  Its  greater  frequency 
childhood.  In  a  small  number  of  cases  hei 
tance  as  an  etiological  factor.  Leukaemia  ' 
malaria,  or  even  simple  anaemia,  or  it  may  c 
children  previously  healthy.  In  the  great  n 
unknown. 

Lesions. — The  essential  lesions  of  knika? 
the  lymphatic  glands,  and  the  bo ne-m arrow, 
portant  changes  are  in  the  lymphatic  glai 
phaiic  form  of  leukaemia.  In  such  cases  t 
marrow  may  be  slight  or  absent.  Changes  ii 
however,  usually  associated,  giving  rise  to  \ 
mtfelogenous  form  of  the  disease,  which  ii 
The  spleen  is  ugnally  enormously  enlarged 
abdominal  cavity.  In  the  early  stage  it  is  a 
red  colour;  in  the  late  stages  it  is  firm  m 
fissured  at  its  margin.  There  may  Ix*  peri, 
gray  patches  of  fyuiphoid  tissue  may  l>e  se 
organ,  and  in  some  instances  there  may  l 
The  microscope  shows  thickening  of  the  tn 
phoid  tissue,  especially  about  the  ariL*ries, 
of  the  external  glands  of  the  body  may  be 
lary,  and  the  inguinal,  or  the  mesenteric,  ti 
and  oven  the  lymph  nodules  of  the  tongue,  p 
changes  in  the  glands  are  generally  those  o; 
liver  is  enlarged  in  verj^  many  of  the  cases 
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with  1\      *   *'  ij  be  diffiiM  c»r  r  ur  m  iMddiQi. 

Tx*s8  fr    ,  1  RiAi^ei  are  Men  i  «jrg«iift. 

SjmpiomB.—The  blood  (Plato  XV,  D).— The  vi^Umt  i»  Ughier  Ihmn 
nnriiial  and  iU  coa^labilily  tii^iially  diminisbod.  Oenrnillj  Umi  rod 
edl:^  aie  much  reduei'd  in  number,  al though  not  to  thi*  ext«*iit  leini  in 
peroicioiu  angmia.  The  most  im{iorlaiit  featare  in  tbi*  gr^mi  int'raaii 
ID  the  leucocyteAt  which  Tary  in  form  according  a«  the  type  ii  i{defio> 
itiyelogenoua  or  lymphatic.  The  rod  eella  are  nsuallj  uf  nornial  lise  and 
a  tnf>dcnite  number  of  nonnoblanis  it  found;  the  hsoiggiikb^n  ia  dimiii* 
iabed. 

In  the  ipleno-myologenoua  form  the  whit«  eelb  maj  be  from  10O»0O0 
to  500,000^  baty  e^pectally  under  the  intlupnce  of  nr»enic,  a  tnarfcod  t«ni* 
porary  diminution  may  occur^  »o  that  their  number  may  be  aciroely  aboira 
the  normal ;  both  Ebrlich's  and  CorniFd  inyeloeytet  a?e  pivsaenl^  and  tht 
preaenee  of  a  large  number  of  thaae  ia  patbognotnoiue.  The  nmnber  of 
polynuclear  yutrophtlea  U  greatly  incma^  althotigh  their  proporlioii 
ia  diminished.  The  eoomoj>hilea  are  forj  roueh  jncreaMMl  in  number, 
mononnclrar  fnrm§  being  preaent.    T'        niber  of  lymf  n* 

crea^ed^  hut  they  vary  aeoofdilig  to  and  atage  «  >  : 

this  ia  true  ako  of  the  large  mononuclear  leueoejia**     >  ir^ 

much  increased  in  number,  thia  being  the  moat  rdiable  diagnmtic  iigD. 

In  the  lyuiphatjc  form  the  Ijniphocytea  aloiie  are  iiief«aaed»  an  thai 
the  other  white  cells  are  n^latively  diminiahed.  Tlie  tnrrvAae  ia  uaually 
in  the  smalU^n^^boc^  whit'h  form  from  SO  toW)  yer  cant  of  Iha  kiieo* 
cytea  present  Ifyeloeytos  and  mast  tella  are  ailher  pieaeiit  in  aiaaU 
numbers  or  abaent  altogether. 

llie  other  sjrmptoms  of  leukiemia  in  citildmi  feaembla  Iboae  ia 
adults,  with  the  difference  that»  aa  a  nde*  the  piogieas  of  the  diaeaae  ia 
much  more  rapid  in  early  life.  In  most  of  the  caaea  tile  early  sympioma 
are  latent.  A  sudden  and  alarming  haemorrhage  is  sometimes  the  llrsi 
thing  to  call  attention  to  the  seriona  ooaiditioii.  In  other  c%m^  there  ate 
ooljr  the  aymptoma  of  gemmil  weakMaa  aiid  anmia.  Sooeliniaa  Ihe 
apkiiie  tumour  or  the  enlargemeiit  of  the  lyntphalie  glaada  ia  lUel  no* 
tioed.  In  the  early  part  of  the  diaeaae^  the  usual  symptoms  of  aiumia 
am  pieaeiil^-Kligealtfe  dialitrlMioce,  ahiatneas  of  breatht  weak  and  rapid 
polae.  Hnionfaagea  nay  oociir  aa  aa  early  or  lata  ^aiplciai ;  they  are 
moat  f recently  from  the  noae^  but  serefv  hannorrbagifii  may  onrur  fmm 
the  atomadi«  the  mouth,  the  inteatiaei^  or  th*  r  ■  U^  oitliyuniaes  upoa 
the  aldit    The  ejilargemeiit  of  the  spleen  nui  i^eiently  narked  to 

form  an  aMiiminal  tumour,  so  aa  to  attract  llie  attention  ertm  of  the 
paienia,  Tlie  svi*lling  of  the  liter  is  not  so  great  llie  lymphatie  gUmJk 
aie  aakrged  only  to  a  motlrrate  degvee,  and  In  many  eaaaa  tins  syntploai 
k  ahaent  altogt^hcr  They  ate  itaialaaey  motabk,  aod  aaually  aateial 
groepa  aie  affected. 
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The  late  symptoTris  arc  dropsy  of  the  feet  \ 
rhages,  diarrhtea,  hoadaehes,  genera!  weakne 
Fever  is  quite  constant  in  the  late  stages  o 
peratnre  may  be  from  lOr  to  103^  F.  The 
and  casts.  Yision  is  sometimes  disturbed  by 
plaques  in  the  retina.  It  is  rare  that  there  i 
to  the  bones,  although  expansion  and  tendei 
been  observed. 

Course  and  Prognosis. — The  course  of  h 
most  cases  slowly  progressive,  but  not  alway 
had,  the  great  proportion  of  the  cases  in  chil 
year  from  the  first  symptoms,  in  in  Taney 
months.  There  has  been  described  by  Epste; 
of  the  disease,  proving  fatal  in  a  few  weeks, 
are  exhsiustion,  haemorrhages,  and  broncho- 

Diag:nosis.^This,  in  children,  has  to  be 
anaemia  with  leucoeytosis,  and  pseudo-leuk 
blood  examination  this  is  impossible.  The  c 
upon  the  enormous  increase  in  the  leucoeyl 
presence  of  numerous  mast  cells  and  rayeloc 

Treatment.— Tlie  general  treatment  of  k 
as  that  of  iina'inia.  Of  the  drugs  now  in  U8< 
most  testimony  in  its  favour.  It  must  be  gi 
long  period.  Next  to  this  in  value  come  ii 
k^mia,  however,  is  in  most  instances  very  HI 
The  reported  eiires  must  be  taken  with  some 
were  published  before  the  time  when  leukaem 
from  simple  anaamia  with  leucoeytosis  and 

anaemia  of  infancy. 

BiEMOPJIILlA. 

Hcemophilia  is  an  hereditary  disease,  in 
profuse  or  even  uncontrollable  bleeding  fr( 
times  even  spontaneously.    In  many  cases  t 
mation  of  the  joints.    Persons  so  affeeted  a: 

Etiology *^ — The  hereditary  tendency  of 
markcti  and  it  has  often  been  traced  throng 
Males  arc  much  more  frequently  affeeted  t 
being  about  twelve  to  one.  In  the  matter  < 
most  often  transmitted  through  the  mothei 
escape.  Patients  suffering  from  haemophi 
them  that  is  abnormal.  The  exact  nature 
It  has  no  connection  with  either  purpura  or 
classed  among  the  diseases  of  the  blood,  it  1 
there  are  any  constant  changes  either  in  the 
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Symptomi. — The  first  iiniiiif(*stati<»ns  <»f  lui'inophilm  nro  not  «»ftrn 
MTU  iM'lort'  tin-  si'i-uihI  v«'iir.  Tlir  h:i>iiiorrlia^«  >  «»f  tlir  iirwly  iMini  lia\r 
DO  relation  to  thi.s  ronditioii.  The  (iiscoviTV  of  the  (ii>eaM'  is  ;;enerullv 
<{uite  aeeideiital.  The  lirst  liu'iiiorrhap*  inav  U*  trauinatie  or  .'»|Hintaiie- 
OU8.  In  trauinatie  lia-inorrhap'S  there  niav  l»e  verv  severe  hleedin^^  after 
so  s)i;;ht  a  wound  as  tlie  drawing  of  a  t«N>th;  Munetiiiies  a  lar^re  h:Hna- 
toina  forms  between  th«'  niuseh's  as  the  result  of  a  ni<Klerate  eontu«*ion. 

The  fo))(i\vin>;  is  the  rehitive  frequi-ney  of  s|M)ntaiieous  ha-inorrlia^es 
in  'M\\  eases  eoMeeted  liy  (irandiilier:  lileeiiin^:  from  the  ni'se  in  lt;*l, 
mouth  in  \:\,  intestines  in  :{(i,  stomaeh  in  l'>.  un^hra  in  ICi,  Inn;;-*  in  IT. 
There  may  he  haMiiorriia^re  from  the  skin  or  from  any  mue«>us  memliram* 
<if  th«*  hody.  The  attaek>  of  s)iontaneou>  lia>morrha;:e  an*  oft«n  jh  ritNli- 
eal,  and  may  lie  aeeompaiiietl  hy  arthritic  symjitoms  resi  ndilin>;  rlieunm- 
tism.  The  si'verity  of  tlie  luemorrlia^es  variis  mueli  in  the  dilTerent 
eases.  Kmm  a  >Ii;:)it  wnund  a  jtatient  may  lileed  until  he  is  cx^in^Mii* 
natrd,  and  «v<n  until  (hath  «Krurs.  Sueh  a  result  from  the  !ir>t  ha-mor- 
rh:ip\  howtvrr,  is  rare.  In  some  eases  the  iii>)Mtsitii»n  to  hliM-d  i>  out- 
•rrown  in  hiti-r  lif«*.  tirandidier  states  that,  of  l.'r^  Uiys,  ov«*r  «tne  liulf 
ditd  hrfiin*  n-.hhin;:  the  se\e!ith  year.  It  is  strikin;;  tliat  when  the  dis- 
rjiM.  jilfrcts  fmiales  there  is  no  t»'ndeney  to  exee>sive  hieedin*:  at  nien- 
.struati'Hi  «tr  |»arturitit»n. 

Treatment. — The  indications  at  the  time  of  hleedin^  are,  to  arrext 
till'  h;eniorrhiiL'*'  hy  tin-  u>e  of  tin*  ordinary  sur>;ieal  means — eompri*ti- 
sion.  -ilyptie-,  ete.  (Ki>r  e|M>ta\is,  >rv  pap*  ISS).  Ijttle  In-netit  is  to  Ih» 
i*\lM'<ti-d  from  ilru;:<.  In  eonvalese«'ne<>  after  attacks  of  hiemorrlnip'. 
in»n  and  L'tiifral  tonics  ^hf^dd  In*  ^ivrn.  In  all  ;i;itient<  who  an*  hln-il- 
vr>  fXi-ruhini:  whi«li  mi;:ht  hy  any  mf,in>  i  xiiti*  ha*m«>rrhai:*'  ^-luMiItl  In* 
a\ojd«d.  Marria;:e  >hou!d  he  di.M«>ura^'i-il  in  trirU  ^\u*  inin  nt  tlu* 
disi'a>e. 

ITUriKA. 

TIm'  tt-rm  purpura  i-^  usid  to  di^iL'uati*  a  (undition  in  uhi«h  thiTe  in 
a  t«'nd<iu  \  tn  >pi»nt.intM»u-  h:emorrhaL'i"»  Ininath  tin*  >kin,  fmm  tin*  vari- 
<>)!•«  iiiu<>»ii^  iiHiniiraUi-^,  and  in  M>nh'  ta<'i'<»  intii  thi*  internal  orpins. 
Till-  irrm  f'tiri'iini  siwpUx  is  appln  d  to  ihost»  ta^'s  in  whi»-h  tin*  hsi'inor- 
rli.JL'*-  an-  liimtfij  in  thi*  *kin:  fitrpuni  httm^rrhiunrti  id  ilio^t-  in  which 
thtri*  )^  in  additi<»n  Mtfijini:  fn>m  the  mutfus  nii'mhrani>  i^r  \is4'entl 
lijiriiirrhaL'*"-.  It  i*  imi|mih^;I.|«.  to  tiraw  a  lin*-  sharply  In'twi-i  n  tln-M*  two 
%\i\^>* ".  «if  I  .i»f*.  a**  tin-  \  hitf  ditTen-n*'!*  hftwrrn  thfm  m'i'Ui*  l«»  I"-  <»ne  of 
•  hi; Til-.     rnr|iur.i  i-  ^iMmunH'^  kiinwn  a<  mnrhiis  tnarulitsus  t*T  a>  HVr/- 

h I  it's      .Its.  .{SI   , 

Symptomatic  Pnrpnra. — Thi-  «m  ur>  in  quiii*  a  \ariiiy  of  i  .Ti.litions, 
til."  Ii.iri:frr!iaji  -  :;•  "••rali\  h«ini;  limiti-il  t«»  ihf  -kin.  hut  in't  :il\*a\s  h» 
Th«-i'  ta>es  may  be  ^r«iu|Hti  in  ihe  foll«>win^  clasi^eh: 
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1.  In  feci  ions. — This  form  of  purpura  is 
lignant  endocarditis,  in  the  haemorrliagic  foi 
fevers — measlee^  scarlet  fever,  variola,  vaot 
epidemic  meningitis  and  occasionally  in  diph( 
mia.  The  occurrence  of  haemorrhages  in  th( 
upon  an  altered  condition  of  the  blood,  whict 
fection,  and  it  is  a  bad  prognostic  sign. 

2.  Cachcciir.-  -Purpura  occurs  late  in  th^ 
and  exhausting  diseases,  especially  in  infancy 
with  in  broncho-pneumonia,  empyema,  tubei 
the  tuljcrculous  and  the  simple  forms  of  m< 
disease.  It  also  occurs  from  apparently  sim: 
diseases  of  the  blood,  particularly  in  leukiei 
In  most  cases  of  cachectic  purpura  the  hsemo 
very  abundant,  and  occur  either  upon  the  abt 
ities.  This  form  is  (|uite  common  in  hospi 
invariably  indicative  of  a  fatal  result.  In  c 
orrhagcs  are  usually  limited  to  the  skin.  T! 
dependent  upon  a  deterioration  in  the  bio 
condition  of  the  minute  blood-vessels. 

3.  Toxic. — Certain  drugs,  such  as  phos 
chlorate  and  sometimes  others,  may  in  rare 
when  long  continued  or  in  large  doses.    Tl 
may  also  be  considcTed  in  this  group, 

4.  Mechanual  haemorrhages,  such  as  thoi 
epilepsy,  are  sometimes  classed  with  purpu 
protracted  illness  there  are  sometimes  seen, ' 
walk,  purpuric  spots  on  the  lower  extremiti 
confinement  of  a  limb  in  bandages  or  splint 
cause  is  partly  mechanical  and  partly  due  to 
the  blood-vessels. 

5.  N euro  tic. ^-These  cases  are  occasiona 
spinal  cord  and  sometimes  in  hysteria  in  yo 
in  children. 

Primary  Purpura. — Tliis  occurs  in  eliildrc 
common  in  infsincy.  ITa^morrhages  of  the  i 
ally  been  inchided  in  this  class,  although  ther< 
irsight  well  be.  The  age  at  which  primary  ] 
scijij  is  from  two  to  ten  years.  The  sexes 
of  Stcffen's  56  cases,  27  were  males  and  29 
occur  in  children  who  are  caelicctic,  rachitic 
whos*?  surroundings  are  poor^  but  it  has  not, 
tion  to  diet.  It  may  follow  any  acute  disease 
quently  with  derangements  of  the  stomach  an 
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the  di<»easc  develops  abruptly,  wiiboat  any  assigiuiblfl  oiiise,  in  c*hil<IreB 
pruviously  heal  Uiy. 

Lcsioftft, — Tliu  external  haaiiorrhage»  DUiy  occur  upon  any  pari  of  the 
body.  Theru  arv  smaller  or  larger  ccchymoseB  or  in  iafillratioti  of  the 
tiasues  with  bloiid,  which  uiid«igo«i  gradmal  ab^rption  with  the  usual 
cfaangfs.  With  the  haemorrhages,  variouft  forms  of  iuflAmmation  of  the 
ftkin  may  be  associated^  especially  er>tbema  and  urticaria^  with  aoine* 
timea  more  or  le«a  o^ema.  Hieniorrhagea  from  the  mueoua  tunubraiiai 
are  more  freqn<  *  au$e  of  the  feebler  resiatanee  of  tha  ^^fift 
There  are  §een  <  -  >s<.*)<  u(>on  the  vUible  mucous  membraiMM  whkk 
resemble  those  upon  Uie  akin.  At  autopay  they  are  occaaiooaUy  seen 
in  the  trachea  or  bronchi,  but  more  often  in  the  digoittTa  limcL  Ib 
the  colon^  and  occasionally  in  the  small  intestine,  ulcera  may  be  fooiid; 
but  they  are  rarely  if  ever  i»een  in  the  itoniacti.  They  may  be  auper* 
fieial  or  deep,  and  hare  e?en  been  known  to  cauj^e  perforatioii. 

Intracranial  hiemorrhag«a  are  rare^  and  are  ui^ually  aaBhifML 
Tlirs^^e  may  be  stinicient  to  cauao  setero  aymptoma*  In  1893  a  eaaa 
occurred  in  the  New  York  Infant  Aaylum  in  an  infant  atx  mootha  old, 
with  an  extensive  meningeal  hemorrhage  covering  a  largt  part  of  the 
brain.    In  StetTen*H  paper  aevefml  auch  caaea  are  mentioned 

Pulmonary  hsmorrbagea  are  not  frequent.  Kcchymoaea  are  (ound 
beneath  the  pericardium;  but  endocarditit  and  periearditia  are  extreme* 
ly  rare,  prolmbly  occurring  only  in  the  rhr uma tic  cm*e§.  The  i{deen  ia 
cccasionally  enlarged*  but  bv  nn  mcana  uniformly  aci,  and  it  may  be  tha 
•eat  of  bs^morrhagea. 

While  ha>maturia  is  ouu  ol  llus  moit  ffe<ioent  of  the  riaceral  h«iKir* 
rhagea,  aevere  nephritic  it  rare.  Aeiile  degeneration  of  the  renal  epitbe* 
lium  of  the  tubea  is  quite  eommoo*  There  may  be  punetiform  hieinor* 
rhagae^  and  oocasionally  larger  i»«a  baotath  the  eaprale  or  in  the  mii* 
0008  memfaftM  of  the  pel  via  of  tha  kUney.  The  fii|tfmn«ial  eapralea 
may  be  the  aeat  of  exteniiTe  and  even  fatal  hamorrhage.  There  may 
be  effuaiona  of  a  aenHmnguipeomi  fluU  into  any  of  the  large  aeroua 
eartiiea^  moat  frequently  iato  tha  peritoDBum.  The  artiealar  lesioiia 
of  purpura  may  be  of  a  riienmatic  character  with  which  purpuim  ooeura 
aa  a  oomplieation;  or  there  may  bo  hemorrhagea  into  the  tiaNm  about 
ilia  Joints  or  even  into  the  Joint  itaelf^ — uinaUy  the  kiiaa  or  dbow. 

Thui  far  no  constant  or  aMaiilial  abanigat  hafw  \mm  daaaowtrated  in 
the  bIood«  other  than  thoaa  whieh  are  dot  tn  iMiiionhagM  fii-»  a  mod* 
erate  redudton  in  tha  hBmnglobio  ami  the  rad  eorpnadia^  with  oeea- 
akuml  irrqpilaritiai  in  itia  and  the  appaaraima  of  nodJaalad  lad  oella.  In 
the  mofl  eefarB  eaaea  there  is  a  mndaral*  digm  of  kiHOcytiiiti. 

FalAa(o|py.— Why  it  is  that  under  ceTtain  ctreasialaAuea  the  Uood- 
fawili  will  not  bold  Ibair  ooolaata,  il  ia  difflmit  to  uadanlmiid*  Tbeiw 
hava  be<m  d^erfbed  by  Caisat  Siehl,  Wilioo,  and  olhaii,  c^a^gaa  in  tha 
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small  blood-vessels,  usually  a  form  of  ei 
necessary  to  assume  a  lesion  in  the  b!ood-vt 
diseased  blood  may  pass  through  even  no^ 
suggested  the  vaso-motor  origin  of  purpura 
paralytic  distention  of  the  small  vessels,  follo! 
or  n?dema.  In  certain  forms^  as  in  niahgni 
establif^hed  that  the  cause  is  an  infectious  j 
bacteriological  examinations  made  thus  far  in 
enough  to  settle  the  question  positively,  ther 
tion  is  the  essential  factor  in  some  forms  of 
the  cases  characterized  by  sudden  onset,  higi 
symptoms,  and  which  run  a  rapidly  fatal  coun 
py^lf'f  pn^h^l^y  of  purpura  is  unknown.  Tl 
eluded  under  this  term,  several  diseases  quite 

The  dinkul  itfpes. — 1.  The  ordinary  for 
hieniorrhage  is  eondned  to  the  skin  {purpun 
panied  by  slight  bleeding  from  the  mucous  m< 
some  general  indisposition  of  an  indefinite  ch 
fore  (he  purpuric  spots  are  noticed;  most  t 
digestion  with  vomitings  diarrhoea,  and  sou 
haemorrhages  appear  as  small  peteehiap,  vai 
head  to  a  pea;  usually  first  upon  the  lower  e 
only  a  few"  widely  scattered  spots  or  the  bodj 
our  is  first  a  bright  red,  then  purple,  gradual) 
few  days.  New  spots  come  as  the  old  ones  dig 
of  eruption  may  not  diminish.    They  do  not 

The  course  of  these  cases  is  generally  f 
place  in  from  one  to  four  weeks  under  the 
treatment.  Kel apses  are,  however,  very  freqi 
come  at  intenals  of  a  few  weeks  or  months 
One  must  be  guarded  in  giving  an  absolutelj 
in  cases  of  such  severity,  for  it  occasionally 
who  for  several  days  has  had  symptoms  of  m 
develop  those  of  the  most  severe  type  with  a 

3.  The  severe  form. — Such  eases  are  cha 
from  the  mucous  membranes  (purpura  hapmc 
These  may  even  appear  before  the  spots  upon 
the  petechial  spots  are  .more  likely  to  appear 
m  OSes  J  varying  in  size  from  a  pea  to  the  palm 
quent.  There  may  be  bleeding  from  the  nose 
and  ecchymoses  may  be  seen  upon  these  mui 
the  conjunctivfiB.  Vomiting  of  blood  and  b 
bowels  are  quite  frequent  symptoms.  The 
blood  to  give  it  a  bright-red  colour.   Less  ireq 
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Eages  of  the  retina  or  choroid  tn(!  from  the  female  genitaK  In  one 
of  my  own  im^cs  th«;ro  wa«  almost  conlinuouj*  liltHnling  from  one  ear*  Cht* 
taneouB  ecdiynioees  are  incr^sed  by  sHglii  injtineft,  such  oa  the  pmatifo 
from  a  bandage  or  from  scratcbing*  Kpii$taiu»  maj  be  eopioun  etioagh  to 
tieoei»sitate  plugging  of  the  nares*  The  amount  of  blood  vomited  is  Dot 
iOften  large;  its  Hource  may  be  the  stomach,  the  mouth«  or  the  pharjiUL 
The  blood  in  the  atooU  is  ui$ually  dark  coloured,  but  there  may  be  soma 
bright-red  blood  eran  when  there  are  no  ulceri  present.  In  one  of  loj 
casea  so  much  blood  was  lost  by  the  bowels  as  to  produce  the  symptona  of 
a  Tery  marked  cerebral  ana?mia.  In  certain  casiM  the  gastro^intcttiiial 
symptoms  are  very  prominent,  and  there  may  be  slight  icterus.  The  dis- 
.  charge  of  blood  from  the  stomach  or  inteatina  may  be  accompanied  bj 
Tery  severe  attacks  of  colic  and  tfi&eamua.  In  aome  of  these  casea  tliara 
are  pain^  and  slight  swelling  of  the  joinia.  Renal  symptoms  are  generally 
present*  These  attacks  of  pain  with  purpura  and  the  discbaige  of  blfiod« 
may  come  on  paroxys malty  every  few  day»  fur  a  ]M*iiod  of  seveml  wwka. 
They  have  Im-u  ascribed  to  thromboals  of  the  intWtinal  vtsaela.  This  ii 
sometimes  knuwn  ai$  "  Henoch's  purpnra*'* 

Constitiitianal  symptnms  are  present  in  moat  of  tho  aevere  CBMi. 
There  is  ui^ually  fever,  from  lUl*  to  103*  F.,  and  sufficient  proatraiion  to 
keep  the  patient  in  bf*d.    If  the  amount  of  blood  loet  is  lari^e^  tbeiv  aitt 
the  usual  symptoms  of  severe  anemia.    The  losi  of  Uciod  may  be  iofll* 
iCient  to  cause  death,  particularly  in  infants.    Cerebral  synptooM  may 
|4e|MnHl  ujion  ana*mia  or  u{Miu  meningeal  hoimorrhaga,    Thay  are  not 
ffriHiueiit  in  this  form  of  tlie  diaeaae,    (Edema,  ospeciaUy  of  the  face 
d  feet,  may  e.x^  nt  albuminuria,  and  atbraaiuiiiria  naj  be  pr«e- 

it  in  cases  in  v.  ._:.  ;,>Lre  is  no  renal  hannorrkage* 
In  some  of  the  easea  beginning  with  severe  general  symptoms,  and 
occ3«  '    n  the  onset  is  mild«  the  patienta  after  a  few  days  paaa 

into  .       ,  udition  with  low  delirtom^  great  pfoitratton,  weak  and 

irregular  pulse,  dry,  cracked  tongne,  and  high  temperature.  Soeh  rjuee 
are  almost  always  fatal  They  are  not  to  be  confoondod  with  onllnary 
typhoid  fever  complicated  by  pnrpara. 

The  coone  varias  much  in  the  different  caaea.  It  laila  ffooi  one  to 
aix  woeka,  the  qrmplona  slowly  enbaiding,  bol  ofm  abowtog  a  etiiiQg 
iandeney  to  reenrrDOct.  The  prognoiia  depaiidi  wpoo  the  age  of  the 
itieiil»  the  eadanl  of  the  hnaacdiagB,  aai  the  preeence  or  ahemee  of 


S%  The  hyperacute  form  (purpura  fulminans). — ^This  is  a  rare  form« 
eepeekUj  in  yoitng  ehildicB.  Its  developBieDt  is  mnUj  aoddeo  with  a 
ddn^  fomiting,  marked  proetrationi  and  Idgh  tempetmtiife.  The  pur^ 
mtfie  ifiota  eome  tiitt  with  great  rapidity,  and  in  the  course  of  a  few 
heeoa  or  a  day  they  maj  be  vnj  aaleiiiita.    bi  addilioo  to  the  ordiaarj 

s.  bloodr  f^ddea  may  form  npoo  the  akin.    In 
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many  ca&es  tlie  haemorrhages  are  limited  to  i 
branes  and  the  viscera  escaping  altogether, 
gangrene.  Cerebral  syniptoms  are  invariably 
neet;  there  may  be  delirium,  duhiess,  stupo 
spleen  is  apt  to  be  enlarged.  The  urine  is 
This  form  of  purpura  has  all  the  characterisl 
disease,  and  it  is  almost  invariably  fatal.       | 

4*  The  gangrenous  form. — Sloughing  is  lU 
it  is  most  often  seen  in  the  mucous  membu 
eases  affecting  the  uvula,  I  once  saw  a  slougj 
of  the  soft  palate.  Wickham  Legg  reports  m 
prepuce.  Gangrene  of  the  skin  is  even  lea^ 
have  been  reported  even  in  young  children.  CI 
years  old,  and  several  others  in  chddren  are  o 
graph  upon  this  subject.  The  gangrene  ma; 
the  subcutaneous  tissues  and  even  the  muscl 
the  upper  and  lower  extremities  and  even  upo 
over  quite  a  large  surface.  In  some  of  the  mii 
grene  results  from  some  slight  injury,  such  a^ 
a  bandage,  or  in  the  nose,  from  the  pressure 
are  almost  invariably  fatal.  Those  in  which  \ 
small  areas  of  the  mucous  membrane  of  the 

5.  The  rheumatic  form. — The  term  "  rhi 
rheumatica)  is  applied  to  cases,  not  so  conm 
patients,  in  which  subcutaneous  ha^morrhagi 
from  the  mucous  membranes,  are  associate^ 
ings.  Tliese  are  to  be  regarded  as  cases  of  1 
purpura.  The  joints  most  frequently  affec 
ankle.  The  arthritic  symptoms  arc  usually 
of  acute  rheumatism.  Hiere  may  he  preseD 
erythema  nodosum  or  urticaria.  Usually  t 
and  fever,  and  frequently  ci^denm  of  the  fac 
nuria.  The  spleen  may  be  eularged.  The  1 
to  three  weeks,  and  although  rehipses  ma; 
recover. 

Joint  symptoms,  particularly  articular  p 
the  course  of  milder  attacks  of  purpura  wit 
mentioned.  In  severe  cases  extravasations  o 
as  occurring  in  the  tissues  about  the  joints,  a 
selves,  these  being  eases  of  tnie  arthritic  pui 
in  the  past,  some  eases  of  scurvy  have  been  ; 

Diagnosis. — The  rapid  acute  cases  may  be 
orrhagie  forms  of  the  various  eruptive  fevers, 
passive  forms  are  chiefly  to  be  differentiated  f 
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is  not  diilicult  and  the  niiHtake  need  not  be  niad«*  if  the  essential  feutims 
of  seurvv  are  bonie  in  mind — it^}  dietetie  cause,  liliHuIin^  ^nns,  hyjK'ras- 
thcsia,  and  deep  rather  than  subcutaneous  h:eniorrhap*s  which  an*  usu- 
ally near  the  joints. 

Prognotii. — This  de{>ends  very  much  uiH)n  the  fi>rm  of  the  dist»aso. 
Of  r^S  castas  of  all  varieties  oecurrinj;  in  children  in  StelTcn's  cnlltHtion, 
then*  wen*  10  deaths.  In  \2  cases  of  seven*  primary  purpura  n'|H»rtcd  by 
(linuinl,  then*  wen?  I?  deaths  and  !)  n*covcrics.  Purpnni  simplex  i>  ran»ly 
fatal ;  cast's  of  purpura  ha*morrhagica  usually  n't-uver  unlo^  nuirki*^! 
febrile  sympt«»ms  an?  present.  The  forms  classcil  as  typhnjil,  pin^n*- 
nous,  and  purpura  fulminans  an*  almost  invariably  fatal.  The  tendency 
to  n* lapses  i*xists  in  all  varieties. 

Treatment. — The  tn'atment  of  symptomatic  purpuni  shoubl  have  n*f- 
erencf*  to  tht*  cause  of  the  disease.  The  miltl  cases  of  primary  purpuni 
usually  n*cover  pn»mptly  umler  a  t«mic  plan  of  tn*atment.  The  m«>n* 
severe  cases  n*<}uin'  confinement  in  UhI,  ab>o|ute  <|uiet,  and  can'  t«»  avoid 
exposun*  and  even  the  sli^'htest  injury  or  extra  pn*ssun'  u|Min  any  part. 
Dru^s  do  n«it  S4*em  jm-atly  t«i  influentv  the  ciuirse  of  the  diseuM'.  Tht»se 
most  fn'«pu'ntly  employe<I  an*  supra-renal  extract,  hydrasiis.  hama- 
melis.  aromatic  sulphuric  acid,  th«'  veirctable  acids,  er^^ot.  und  pillic  aci«i. 
Whether  or  not  it  is  true,  as  claim«'il  by  sf»me.  that  all  ha>morrli:i^'ic  dis- 
ea>es  are  relati'il  to  seurvy.  the  striking'  improvement  si-en  in  thi-  tlisease 
from  the  u<ie  of  fn'sh  fruit  and  vegetables,  su>:>:e>ts  thrir  empli>yinent  in 
purjuini.  In  some  cases  very  dt*cided  lH'n»*fit  se«'ms  to  follnw  their  us<»  in 
tht*  arute  stap',  but  nn»re  particularly  in  ct»nvalestvmv.  F»>r  hyiK^^nicuto 
and  ^Mn«:rennu*  cases,  little  can  U*  done  exivpt  to  tnsit  tin*  ^-ymjitonis. 
Sur^i«'al  means  of  arn'stin^  the  ha'morrhai;e  are  ran-Iy  >«Mi*<>fn!.  Inm 
and  arsenic  and  alcoholic  stimulants  should  \k  used  in  all  m-^r^  during 
c<»nvalcsceihv. 


CII.MTKK    II. 

IHSKASKS  OF  TIIK  LYMPn  ynifKS  {LYMniATir  til.ASnSv 

Ir  s-  (liararten^lic  of  infancy  an«l  (bildli<HMl  that  tlh*  l\iiipli«>iil  W^- 
**ur^  ton^i!^.  adniiiiiK.  cvternal  ami  internal  Iviiiph  ;:la!iiU.  and  many 
-iiiallrr  l\iupli  n«Nliilt-  llir<iu;;hiinl  tin-  Unix  an-  pp»!ii'  l'»  -.wt'Iiii:;  and 
h\  |NTpla^ia.  Wliib'  thi«  li'iidi*ncy  U'btn^-^  tn  all  rliiJiln'M.  in  uTiaiii  iniji- 
\idiiaN  It  I*  -o  mark«-«I  a-  !n  di'MT\»'  a  plaii-  a-  a  ili-linii  diailh-i*  It 
wa^  f*»riiii'rl\  tla*-*-*!  a*  nm  i»f  llif  iiianifi-«tatiiin«*  i»f  "  Mr'»fula  '*  i»r 
"•truina":  ^iil  tlif  pPMif  that  most  t»f  tin-  maniff'^taliitn-  "nii-  « alliil 
••  MP'fiiltiu- "  an-  n-ally  form*  nf  bM-al  tulH'nubi^i*.  inakf*  it  uii«l»-i'.ilile 
to  uh.*  that  term  any  longi*r  to  tli*>ignate  the  omdition  under  <liMU-««iiin. 
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1 
In  robust  children,   infectioui?  processefi 

lirouchi,  cause  acute  swelling  of  the  IvTiiph  q> 

which  rapidly  Bubside  when  the  cause  is  rem: 

tliifi  vulnerability  of  the  lymphoid  tissues  ex^ 

lymph  nodes  is  out  of  proiK>rtion  to  the  excitid 

the  cause  has  ceased  to  operate,     ncrtaiu  chi 

cessivc  development  of  lymphoid  tissue,  partii 

throat   in    the  form   of  enlarged    tonsils,  a 

jiliarviix,  etc. 

The  influence  of  heredity  in  causing  this 
to  he  passed  over  as  a  coincidence.  Frequen 
dren,  suffered  from  thi^  same  condition »  and 
hirge  family  of  children  h  afTecti^l.  They 
healthy,  reartHl  amid  good  surroundings,  an^ 
other  constitutional  disease.  Any  disease  in 
of  which  ehildreii  are  born  with  tissues  havi 
ancc,  may  be  regard wl  in  the  light  of  a  rcmoti 

The  condition  is  seen  to  perfection  in  cbi! 
and  in  crowded  tenements.  It  is  uiore  comraa 
try.  Anything  which  produces  malnutrition  o 
of  the  tissues  may  be  ranketl  as  a  cause.  ] 
sometimes  it  is  to  he  reckoned  as  a  cause,  and 
depend  upon  the  same  causes. 

During  infancy,  the  lymphoid  structures  i 
those  connected  with  the  gastrO'Cnteric  and  ( 
branes;  in  later  cbildliood  it  is  those  whi< 
t>harynx  and  tonsils. 

The  degree  of  enlargement  of  the  lymph 
found  in  the  ditTereni  situations  has  often  k 
tbein,  particularly  by  those  who  only  seldom 
or  young  children.  They  have  often  been  c 
conditions  or  clinical  syniptoms  with  wliic]' 
to  do. 

Enlargement  of  the  mesenteric  glands  a 
of  the  large  and  small  intestine  is  vtTy  frcc| 
have  died  from  oiarasmus,  and  has  lK?en  re 
wasting;  wdnle  in  reality  it  was  only  the  ( 
intestinal  indigestion  which  is  an  almost  cons 
condition. 

As  age  advances  wq  usually  see  retrogra 
groups  of  glands  unless  they  becouie  the  sea 
Those  connected  with  the  digestive  tract  g 
after  the  second  year,  and  by  the  fifth  or  six! 
almost  disappeared;  while  the  tonsils,  adeno 
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nrl  enlar^l  ccn* inil  fjlnjicl>*  an*  U!*iially  istatinnarv  after  the  aeirenth  or 

^^gblh  year  anil   UDik*rgo  qtiili?  a  tnark«*i]  atni|ilty   nlnmi  \\w  tinw  of 

pidierty.    The  pn.'iM^nce  of  these  i*nlar^tl  lymph  mw\m  and  \\w  mUrrlial 

k^riilitinn  n(  the  tnuc-oiiH  inonihrniu*?*  with  which  Uiey  ar  i    are 

lfn|mrtiuil  hi  n*hniou  lu  all  acute  iiifi^ctiouit  di^t^^eti  wi  then 

rnucnti^  membranes,     'Hiey  bring  nbtiiit  an  inc*rHJiJH*«l  numr^ptilulitj  to 

.searh't  fever,  meaMlcii,  diphUieria,  dtmrbcpal  dt«oii«c!!«,  and  mcwt  of  aJI  to 

ItulKTCUloiiW. 

STATUS  LYMPHATICUa 

Thix  eonditinn  h  known  al^  by  aome  writera  aa  'MyrnpluitUBin^*; 
wbilo  in  iU  inarkeil  fonn  it  in  quite  dtntinrt  from  that  juiit  di^TilnMl,  tlio 

two  have*  many  point*  of  n^isemblautv,  have  oftrn  Ih*i'«  r  ■  ' Mfwl,  aii*l 

in  fact,  lihade  into  each  other.     The  term  **  mtatu*  lyiiii  *  i»«  a|v 

rpliiHl  to  a  very  definite  pathological  condition  whtch  iii  a^sMjiiAtOfl  with 
clinical  nmntfi^tationj«,  Ivf^^  eont»tant  and  not  characterUtic*  The  rela- 
tion lM*twiH*n  the  lenionM  and  the  Hyniptonin  u  little  understood,  ami 
alrnfi^it  nothmi^  \n  kntiun  of  the  etiohi|jr\*  or  |iatho^^n(*ni^.  llii*  ni<»t  *4nk- 
inj;  jwrt  of  the  Iw^ion  i»  the  ^eat  enlam;uu*nt  of  the  thvniiu  gland,  with 
which  h  found  a  hypi*r|)laMia  of  the  lymphoid  tiiv^ue*  throughout  tlie  bmly, 

, more  marker!  than  ii«  K'^en  in  HI  r  oooditiiM  Mhoo«L    The  twn 

[tiHHt  ffiHjuent  liymptouiit  are  <  >na  and  a  i  aiiphyxia. 

Etiology. — ^Tlie  Mukim  lympbaticuj*  b  mnut  itften  9vt*n  lietwreji  the 

[fixth  and  twelfth  months,  hut  may  Ih  'U  in  HiSldrt^n  of  any  Ikgix 

^Knliir^tniienl  of  the  thymus  to  a  de^re^  nt  to  ln»  neiganltHl  aa  pttbo- 

logical,  b  not  an  infrt>f]uent  (^onditioOt  being  pniMnt  atcording  to  tlio 

, ohM^natitmjt  of  R  '        '  '       "        :ili»ml  l^  pi*r  cent  of  ft  ^^m 

II  the   Nrw   Yort^  Htm  fni|UcnKly  ti  tioQ 

llfata  in  eai^a  not  fatal  it  ti  in]|xw3<^ible  tn  aay;  bat  it  eortajnly  ta  not 
fim  An  ajttiociation  vilh  rieki-ta  ia  oftpo  iibMirrvd,  bnt  if  ia  dottlitfiil 
whether  thia  i^  anything  luore  than  a  cciincidfOiiB. 

Laaioni.'-Simt^  tW  large  lhymti#  b  m  important  •  ImUm  it  b  Amir-' 
able  to  know  what  may  be  regarded  aa  normal.  The  mii*t  r-*  --- -r-  dH. 
ftemationi^  ufKtn  thtu  {nomt  have  been  made  l>y  Ilo%aini  an«I  who 

weighed  tlie  thymus  in  496  conaomtive  autopn&ei  in  children  uoikr  ifw 
They  found  that  the  weight  waa  groatoat  at  birth,  tb«  avwragw 

FlMnng  7.7  gramn^  After  thia  time  the  changa  in  weight  waa  very  alight 
for  thf  pi'riiwi  of  five  yi^am,  tlie  average'  for  tli»  oitifv    - 

tionn    lictng    *kI^   gram%   which    waa    aliout    tha  aawM   aa    :.. ^■■ 

for  eai^h  of  the  yisan  taken  aifparatdy.     KxcJnding  caaea  in  which  IIm* 
organ  wa^  #o  large  a:*  to  lt«  t*vinaiilcnRl  aboormal  (10  graiti*  i*r  mvri 
the  average  weight  at  birth  waa  (U(  grama;  daring  infaory  and  >Mrh 
4  grama.     The  maalta  of  theao  obaenatioiia  do  not  tl 
■Hally  from  Ihoae  of  FriadWieii.  wbicd  hare  beoi  m  eitefttitciy 


Fjti.  172.— Enlarged  thy 

TJk"  liitiirs^  Jiuart,  and  thvuius*  lire  i*hown  in  the  pi 
buck  rtliowinjjr  Uio  two  Inleruf  lolx»»  of  tlic  thymus  ove 
above*  foveis  ll»e  truohi'ii. 

//wA>r^y,— BreiiMi  l\>il»  nmle  child,  nine  riionthft  oUI,  \ 
four  Uoun*;  dyspiimi,  hliirlit  eviiiioj*i»,  with  dleuth  by  tisph 

Jjito/tx^. — Bo.Hiiics  the  laT)!Q  thynius  l\ww  were  pre 
lynipJiatiuua  to  a  iimrke<i  degree;  hmgs  deeply  oongOBtod 


grams;  in  the  less  marked  castas  from  10 
ance  of  the  enlarged  thnmis  h  well  eshowE 
tration  (Fig.  172).  A  th>inus  of  the  size  si 
or  1|  ounccB.    In  this  iostanee  it  was  nearly 
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of  \\w  Iiin^.  In  ;;('iirral  a|>|Hraraii(v,  tlio  rnlarp'tl  thymus  i>  ratiuT  iimn' 
vasi'ular  t)mn  iiorinal,  l)ut  otIuT  tlian  })y)HT|>liL<ia  shows  no  iH)n>tant  or 
(*ssi*ntia]  changers,  oithur  hy  ^n)ss  or  niii'n)Si^>pic'al  rxaiuination. 

Thi»  lymph  nmlos  of  the  trat'hfo-l^ronchial  n-^ion  an*  j:n»atly  rnhirp^il, 
oftrn  to  the  size  «)f  a  simill  eherry,  ami  ari»  foiiml  in  ^jreat  flutters.  Thost^ 
of  the  nu^senteric  re>ri«)n  may  Ik?  still  Iarp»r.  IVwr's  |iatehes  an»  very 
prominent,  and  the  solitary  follielts  of  the  small  intistine  ap|K'ar  like 
mustard  st^iils  ujwm  the  folds  of  the  niui*«nis  memhrane.  Tliosi*  i»f  ilie 
eolon  are  also  very  prominent.  The  lymphoid  tissuis  nUnit  \\\v  pharynx 
and  all  the  lymph  no«h»s  of  the  iKxIy  an*  jrn»ally  hyjHTtrophiiil.  Tin- 
sph'en  is  usually  enlarj^tl  with  pnmiinent  follicles.  Then*  an»  n*>  oth«*r 
constant  ehanp's.  Tli<»s(;  present  an*  usually  luvidental,  d«'|K*ntlin;;  uiN>n 
the  eaus4»  of  death. 

Symptomi. —  In  very  early  infancy  this  is  one  of  tlie  explanations  of 
.sudden  death  (H'<'urrin^  after  slight  eausi^.  and  in  ^4»me  eaM^s  \iithout 
liny  apparent  ('aus4*. 

iVath  may  Ik»  attrihutml  to  ovrrlyin;:.  to  asphyxia  from  f«Mnl.  nr  to 
S4>m(*  other  condition  afTtvting  n^spiration.  or  infants  art*  ^imply  founil 
dead  in  th(*ir  crihs. 

Kven  in  tho>e  who  livt*  until  they  an*  s*»veral  months.  S4 tin* *t inn *<i  M^vt-ral 
year«i,  <»hl,  then*  nuiy  U*  nothing'  in  the  child's  condition  to  indicate  the 
prex»nce  of  the  status  lymphaticus  until  something  juute  »H-cur-.  This 
may  he  in  the  natun'  of  a  >li^dit  accitlent,  a  sur;;ical  o|H*ratiim  of  a 
trivial  character,  the  administration  «»f  an  an:i*sihetic,  i»r  >ome  acute  dis- 
ea>4',  fnipiently  om*  af^'clin*:  the  n*'»piratory  tract.  The  >ympti»ms  assiv 
ciat^l  with  this  c<»ndition  an»  most  fnipiently  of  a  ner\oU'i  clianicler, 
u>ualiy  attacks  of  c<»nvulsions,  or  they  atT<*ct  the  n*>piration.  cau^in^ 
panixvMns  «»f  dy>pn(ea,  cyani»>is,  and  even  a^pliyxia.  A  fnipnnt  hi-^tiiry 
is  >oniewhat  as  folhiws:  A  child  pn*\iou-ly  re;:anl»il  ii>  healthy.  t»firn  urll 
mMiri-lHtl  ami  |MTha|)<  entirely  hn^a.'^t  fiil.  i-  taken  witli  nin\ul-ion<  ffil- 
lowiil  hy  hi;rh  fev»*r.  jirec^nlin^  wliith  thiTe  !nay  have  U-i-n  *«Mne  pul- 
niiinary  >ymptoms  >uv'.i:e^iin;;  a  commi*ncin;r  hronchi^-pniufnoma.  Th«» 
conxuUion^  nt  ur  at  >hort  intervaN;  th«*  ti*m|»i*ralun*  n*main^  >tt*aiiily 
hi;:h;  the  >i::ii<  in  the  lull;:  an*  ft*w  and  not  pn>|M>rtionafe  to  the  niher 
>y!iipti'm-;  and  diMith  iKcur>  in  fn>m  twelve  to  thirty-ii\  luMir^  often  in 
convnUiiin*. 

In  other  ra^**  con\id*ii»n>  nn»  ah<^*nt  and  the  promim*nt  -ympinm  i<. 
a^)))iy\ia.  \Un»  Ii  comi"*  in  pani\y<*m*i  and  iiuiy  W  -o  nimplete  a-  tn  lea«I 
to  the  -n-pirioii  nf  lar\ uiTcal  ohMructioti.  If  intuhation  i»r  trai*ln-'Tomy  i«» 
jMTfiirMn-*!.  ih»  relief  fi»ll"w*.  ThtM  hiM  ma\  ilif  in  tlie  tlr-t  *«'\«T'' .iMaik. 
\ihiilt  !ua\  1m*  |irti'iilit|  fur  a  fi'\*  li'iur-  li\  iii«"!«  r;iti'  ih-piio  ,i.  "r  iii.iv 
eium*  iiii  alni'*"!  without  warniii:;.  It  i*  irHin*  fn-ijut-nt.  !».•«•  v-*.  *"T  iIh* 
llr^t  attack  to  U*  h*^^  m-vitc.  tin-  chilil  jN-rhap-*  U-.ii::  n-u*i  :t.i».-!  uith 
some  »tTi»rt,  after  which  he  niav  hreathe  ulnn^^t  a.-  ^ell  a^  u-ual.     In  a 
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few  hours  the  attack  of  asphyxia   is  repeat* 
one  growing  more  j^nere,  death  oeeuri*.     In  | 
temperature  is  usually  slight  and  may  be  wai 

SyTn|Uoin,s  Kirriilar  to  the  almve  bnt  of  let 
nvovery  wcmld  suggest  this  coutlition,  altho^ 
established.  ( 

The  cause  of  the  symptoms  is  not  definfl 
has  Ijeen  ascribed  to  pressure  of  the  large  tl 
trachea,  the  poeumogastrie  nerves,  or  the  at 
liiiire  would  certainly  seem  to  be  one  facto^ 
dyspnoea.  Furtlier  evidence  in  support  of  tl 
aifurded  by  an  operation  in  which  the  antel 
and  the  thy  urns  raistMl  and  fixed  to  the  stei 
in  two  or  tfirce  instances  with  striking^  hut  noi 

In  other  cases,  althciugh  the  lliyrnus  may  .| 
just  descrilietl,  the  evidences  of  obstructive  f 
may  scarcely  be  noticed. 

There  is  another  group  of  cases,  perhaps 
there  are  no  symptoms  distinctly  referable  to 
yet  this  condition  appears  to  be  the  factor 
outcome  of  what  was  apparently  an  infection 
moderate  severity.  What  is  seen  here  is  simj 
sistiince  to  disease.  In  these  cases  it  ia  only  ti 
exphinjition. 

Diagnosis, — The  diagnosis  of  the  status 
tain.  In  some  cases  of  ruarkeil  enlargemen 
the  enlarged  thymus  by  percussion,  but  this  i 
of  its  proximity  to  the  lungs  and  trachea, 
dition  during  life;  we  can  hardly  do  more* 
tonsils  and  t!ie  adenoid  tissue  of  the  phar^mx 
thymus  enlargement,  that  this  can  hardly 
the  condition.  The  hyperplasia  of  the  tra< 
lymph  nodes  or  of  the  follicles  of  the  inl 
symptoms. 

Prognosis. — While  this  condition  appar 
tlefinite  time  without  producing  any  symj 
determines  a  fatal  outcome  of  what  might 
illness  or  a  trivial  accident.  It  is  especially  i 
acute  bronchitis  and  broncho-pneumonia,  * 
with  the  shock  of  slight  operations,  and 
anaesthetics,  particularly  chloroform.  It  i 
explanations  of  unexpected  death  from  sligl 
atory  puncture  or  the  injection  of  antitoxini 

At  present  no  knoTsu  treatment  has  any 
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TkU  11  an  «eitlf>  ioAAmnatioii  of  Ibt  Ifinpb  nodes  wbieh  in  infoMjr 
firequ^titly  temioatei  m  rapponUiiNi*  A  certain  uioiinl  of 
tlon  of  the  limpb  nodie  ooomi  in  eUMmn  in  all  aeirta 
ing  the  mncoBt  meiobraoeiit  ofwdAll;  wb«n  ih«T  an  attttv  or  pioloiifBd« 
Tbon  in  ocinni^etion  witlt  the  farioot  internal  organa  are  ooMdcred  vith 
ibo  dtteaaoa  of  Hie  cirgani.  Aeole  mflaoiBialioa  of  Hhm  exlamd  nodaa 
i«  of  ntlBdani  frDqiieiicj  to  roquiiw  aeparmla  oooaidaniliofi.  Wbtk  tbit 
ia  probably  alwrnyi  aaooodary  W  iona  palhologfaal  procaai  in  Ibt  aUo 
or  maoooa  nombraniai  Iba  prlmarj  oondiliM  laay  bt  m  aUgfal  aa  to  ba 
orarlookad,  aad  Iho  adaoltia  may  be  the  more  hnportanl  ooodilim  or  bmi; 
Often  aaaaao  the  appanaMo  of  a  printarj  rttaeaae     It  ii  parlienhfty  in 
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infants  that  this  is  soon,  and  it  doponds  upoi 
lion  aod  upon  tho  suseoptibility  of  the  lynjpl 
eervioal  glands  are  frequently  affected,  and  o 
lary  and  ingninal  regions. 

Etiology, — Acute  adenitis  occurs  in  child 
with  diphtheria,  scarlet  fever,  measles,  and  i 
often  severe,  and  after  scarlet  fever,  occafii 
ration.    With  tho  simple  acute  catarrhal 
rhino-pharynx  adenitis  also  occurs,  hut  i1 
onds  in  suppuration.     In  infancy,  on  th( 
from  simple  catarrh  is  not  only  very  com 
quently    torniinatos    in    suppuration* 
teeth,  eczema  of  the  scalp  or  traumatism^ 
dren  of  all  ages.    Axillary  adenitis  may  r 
nal  adenitis,  from  vaginitis.  < 

Of  109  cases  of  aeute  adenitis  from  iq 
associated  with  diphtheria,  measles,  or  fiCi 
fourths  occurred  in  the  first  twQ^^ears,  and' 
of  life.  This  susceptibility  of  infants  is  xi 
curs  frequently  in  those  who  are  in  othe 
and  often  when  the  evidences  of  disease  c 
slight.  This  is  true  not  only  of  the  casea| 
of  others  in  which  the  inguinal  glands  are 
is  excited  in  most  of  these  cases  by  the  a- 
usually  stapliylococci  or  streptococci,  froi 
skin;  in  some  cases,  os  in  diphtheria,  prob 

Lesions. — The  changes  taking  place  in 
tion,  with  swelling,  cederaa,  and  active  hyf 
nionts.  The  process  may  terminate  in  res 
cording  to  the  intensity  of  the  infection  an 
sues.  When  severe  enough  to  cause  suppu 
pan  fed  by  considerahle  inflammation  of  th 

In  the  series  of  109  acute  cases  to  whic 
ing  the  specific  infectious  diseases,  96  wi 
and  4  axillary:  6g_pei_cent  terminated  in 
nearly  all  in  infancy.  Suppurative  otitis 
the  cases*  Suppurative  Tetro-phar}Tigei 
abscess)  was  seen  in  several  cases. 

In  infancy  the  disease  is  usually  ur 
glands  of  one  side  are  more  severely  atfe 
Suppuration  is  nearly  alsvays  of  one  side, 
from  a  sjogle  gland. 

Symptoms.^ — The  symptoms  and  course 
infectious  diseases  belong  to  their  clinical 
quent,  except  after  scarlet  fever.   It  is  vi 
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when  preeenl  nsQatly  mgnifiot  mixed  infection  i  I  hate  M^n  n  tioctir  bnl 

twice. 

The  tjpical  diet  of  acute  adenitii  are  thoie  which  occur  in  intancj. 

There  are  praeent  the  symptoms  of  the  original  dineaee^ — osnallj  catarrh 

of  the  noee  or  rliino-phiiryiix,  mouth, 

or  ear,  which  may  not  be  vor)*  severe, 

and  sometimes  is  o\rerIookcd.     The 

glands  most  frequently  affected  aiB 

the  deep  cenriqal  group*    The  tumour 

appears  just  below  the  angle  of  the 

Jaw  at  the  anterior   border  of  the 

sterno>ma«toii1    muscle    (Fig.  173)* 

The  swelling  (luring  the  acute  catarrh 

is  not  rapid  or  great,  but  oontinues 

after  the  onun  ce«i  haa  sob- 

sidet)  until  ii  the  rise  of  a 

walnut  or  even  larf^.    In  the  mmt 

acute  caeot  there  is  marked  inflamma- 
tion of  the  pertglatidular  osllolar  Its 

sue,  with  pain,  teDdernwSi  and  eiln 

heat    If  suppomtton  oeenn,  it  is  gen* 

erally  eridcnt  in  tbi*  latter  part  of  the 

esoond  week*  but  sometimes  it  mu 

be  as  late  at  the  third  or  even  th^ 

fourth  week.     In  the  axillary  or  inguinal  region  { Fig*  174)  llie 

of  adenitis  art  esuetitlally  the  same  is  in  tlie  neck*    In  Uie  ingainal  cmtm 

the  degree  of  catarrh  of  thif  muoous  membrane  is  often  ferj  sUgkt 

Moil  emm  run  ihalr  oomae  vjtli 
slight  feter  and  tiv  genanl  «]rm|N 
toms ;  but  in  young  infanta  Ilia  com* 
stitutional  syropUMna  are  often  seterw 
physician  may  be  in  doialvl 
the  lami  ptoew  it  anO- 
it  to  expUin  Ibem*    The  lemper- 
fr^m  lorio IM* r, for 
^  with  eoftsidieraUe  proa* 
tration,  which  is  much  inofeaisd  if 
Ibert  IS  eompiiealtnf  olilla    Atlar 
eoppotmiliiii.  if  freely  opaB^kl  al  llie 
proper  ltaia»  Uia  iIi'imsi  ImbIs  rapidly 
nnd  permananlly,  a  liaaa  being  rant 
' '    asbnaDy  infeetion 
»iDe  Inland  to  another,  i 
of  tbcae  glandular  i 


tumour  iu  I 
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few  hours  the  attack  of  asphyxia  is  repeated ;  after  several  of  these,  each 
one  growing  more  severe,  death  occurs.  In  these  cases  the  elevation  of 
temperature  is  usually  slight  and  may  be  wanting. 

Symptoms  similar  to  the  above  but  of  less  severity  and  resulting  in 
recovery  would  suggest  this  condition,  although  the  diagnosis  cannot  be 
established. 

The  cause  of  the  symptoms  is  not  definitely  known.  The  asphyxia 
has  been  ascribed  to  pressure  of  the  large  thymus  upon  the  lungs,  the 
trachea,  the  pneumogastric  nerves,  or  the  auricles  of  the  heart.  Pres- 
sure would  certainly  seem  to  be  one  factor  in  the  production  of  the 
dyspnoea.  Further  evidence  in  support  of  this  is  obtained  by  the  relief 
afforded  by  an  operation  in  which  the  anterior  mediastinum  is  opencnl 
and  the  thymus  raised  and  fixed  to  the  sternum.  This  has  been  done 
in  two  or  three  instances  with  striking,  but  not  always  permanent,  benefit. 

In  other  cases,  although  the  thymus  may  be  quite  as  large  as  in  those 
just  described,  the  evidences  of  obstructive  dyspnoea  are  much  less  and 
may  scarcely  be  noticed. 

There  is  another  group  of  cases,  perhaps  the  largest  of  all,  in  which 
there  are  no  symptoms  distinctly  referable  to  the  status  lymphaticus,  and 
yet  this  condition  appears  to  be  the  factor  which  determines  the  fatal 
outcome  of  what  was  apparently  an  infection  or  an  inflammation  of  only 
moderate  severity.  What  is  seen  here  is  simply  a  greatly  diminished  re- 
sistance to  disease.  In  these  cases  it  is  only  the  autopsy  which  reveals  the 
explanation. 

Diagnosis. — The  diagnosis  of  the  status  lymphaticus  is  very  uncer- 
tain. In  some  cases  of  marked  enlargement  it  is  possible  to  make  out 
the  enlarged  thymus  by  percussion,  but  this  is  always  difficult  on  account 
of  its  proximity  to  the  lungs  and  trachea.  We  may  suspect  this  con- 
dition during  life ;  we  can  hardly  do  more.  Marked  enlargement  of  the 
tonsils  and  the  adenoid  tissue  of  the  pharynx  exists  so  frequently  vnthout 
thymus  enlargement,  that  this  can  hardly  be  regarded  as  suggesting 
the  condition.  The  hyperplasia  of  the  tracheo-bronchial  or  mesenteric 
lymph  nodes  or  of  the  follicles  of  the  intestine  produces  no  especial 
symptoms. 

Prognosis. — While  this  condition  apparently  may  exist  for  an  in- 
definite time  without  producing  any  symptoms,  it  undoubtedly  often 
determines  a  fatal  outcome  of  what  might  otherwise  have  been  a  mild 
illness  or  a  trivial  accident.  It  is  especially  important  in  connection  with 
acute  bronchitis  and  broncho-pneumonia,  with  attacks  of  convulsions, 
with  the  shock  of  slight  operations,  and  with  the  administration  of 
anaesthetics,  particularly  chloroform.  It  is  one  of  the  most  frequent 
explanations  of  unexpected  death  from  slight  causes,  such  as  an  explor- 
atory puncture  or  the  injection  of  antitoxine. 

At  present  no  known  treatment  has  any  influence  upon  the  condition. 
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Simple  chmiiic  adetiiti«  U  nat  nearly  »o  frequent  m  the  acate  fonn 
efen  in  infuntfi  and  young  children^  and  it  ia  nire  after  the  fifth  year,  II 
may  follow  one  or  more  attacks  of  acute  adenitis,  or  it  may  n**ult  fnim 
subacute  or  chronic  inflaimnations  of  the  sldn  or  of  the  Taricmt  mucnua 
roembraneSf  infection  from  which  causes  the  acute  form.  The  mott  fro* 
quent  itubjecta  are  children  who  have  the  diatheiia  de^ehbcd  aa  '*  lym- 
phatii^m/' 

Symptomi. — Thif  glandi  upon  both  atdea  of  the  neck  are  ncvaUj 
involved,  and  mow  oftt*n  a  gnmp  than  a  aioglt  gland.  The  dejpve  uf 
«welHng  lA  not  gi^nernlly  greatp  Wing  much  laaa  than  in  acute  adenitii, 
and  usually  lesii  than  in  the  tuberculoufi  form.  There  are  no  isiiaatita* 
tiunal  firmptomfi.  Hypertrophy  of  the  tonaili  and  adenoid  icrtiwUtf  of 
the  pharynx  are  fn^|uently  preaent.  There  ia  no  tendency  to  tuppura* 
tion  or  caseation.  Thi*  swelling  usually  increases  shiwly  for  one  or  two 
mnnthn,  then  remains  stationary  for  about  the  aame  hmi:''  '  *  'nc,  after 
whirh  it  i^lowly  fiul>6ides.    A  subacute  courae  ia  mopi  :  :  thaji  a 

fery  chronic  one, 

Diagnoiaa. — These  caaea  are  capectally  to  be  dlstinptisbed  from  thoOT 
of  tuberculous  adeoitia.  Tba  moat  imptirtant  points  for  differi-ntiatiott 
arc,  that  they  occur  roost  frequently  in  children  under  three  yearm,  a 
period  when  tuberculous  adenitis  is  not  common;  some  drflnite  ejtdti^g 
cause  ia  usually  present;  caseation  and  aoppmnitian  do  doI  occur;  the 
glandii  do  not  iKnxtme  adherent  to  the  skin  or  to  tlie  deeper  tisauie*; 
they  enlarge  much  more  rapidly  tlian  do  tba  ttoiKueatiiig  tubt*md«itia 
glands:  and  tliey  are  influenced  to  a  much  greater  degree  by  cnnstjtti- 
tional  triatrnenL 

Tteatmeut — Operati?e  meaaima  are  not  catted  for  in  aijiipla  ado* 
nitis;  but  aa  there  are  some  caaea  in  which  a  positi?e  dtagaosia  from 
t  ^         '  ^  ^  r  i^^Q  ii  Id  be  conaidered  in  all 

«i  r  measures  fur  two  or  throe 

mootha  hia  boas  without  benelSL  Local  causae  woalljr  foood  In  the 
pharynx^  ooae^  or  mouth  should  be  removed  tf  poaaibia*  Often  more  oan 
be  aeeompllahed  hf  remoiral  to  a  dimate  in  whidi  the  chOd^i  oatarrbal 
symptoms  are  relieved  tluui  by  ail  elae.  Little  btteftt  k  aeeii  from  bwal 
appltratiooa.  The  moat  uaeful  internal  remediaa  are«  the  syrup  of  the 
i<Mtide  nf  iron  (twenty  drops  three  timoa  ;•  day  to  a  child  of  four  years )« 
f  (one  grain  three  ttmea  a  day),  and  arsenic  (two  or  thre<e  drops 

*>i  i^.^.r's  soJutton  three  times  a  day)  r*^l-T;T*.r  nt\  ahould  h*  .Mt.t% 
oioepl  during  warm  weather. 
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It  ia  quite  rare  thai  a  marhed  dsgTM  of  flaodnlar  enlaifemant  la 

s  a  ajrmplom  of  bersditary  ayidiiHs;  indaadt  it  Is  so  rare  thai  it  ia 

often  foffotten  thai  chlOfiio  mnltl^  plandular  enlai^mants  are  efer 
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due  to  this  disease.  Ib  the  few  exiiinples  ti 
servation^  this  has  l^een  a  late  symptom  t 
glandular  enlargements  were  cervical  and 
swelling  was  often  marked.  They  may  be  a 
bones  or  of  the  mucous  membrane  of  the  tl: 
out  signs  of  such  disease.  The  diagnosis  of 
elation  of  other  late  manifestations  of  the  c 
deformities  of  the  teeth — ^and  the  promj 
syphilitic  treatment.  In  their  local  appeal 
lous  glands. 

TUBERCULOUS  ADB 

Synonym :  Scrofd 

Tuberculous  disease  of  the  lymph  glanc 
is  diKrusftcd  elh^ewbere;  only  that  of  the  e^j 
ered.  This  condition  presents  some  stril 
tively  rare  in  infancy,  although  a  frequ 
older  eliihiren;  it  often  exists  as  the  only  ti 
In  the  great  majority  of  cases  it  is  the  eervj 

Etiology,— The  age  at  which  tuberculoei 
is  usually  seen  is  from  three  to  ten  years, 
culosis  in  infancy,  the  external  glands  a 
bronchial  glands  are  almost  invariably  the 

Local  conditions  favouring  infection 
phar3mx,  chronic  pharyngitis,  and  hypertrc 
chronic  otitis,  chronic  conjunctivitisj  and 
skin  or  the  mouth,  such  as  eczema  of  the  fi 
tit  is,  carious  teeth,  etc.  That  the  phar}TD 
primary  infection,  is  shown  by  the  fact  tha 
generally  first  affected.  The  question  oft 
is  at  first  a  simple  one,  and  later  becomes 
tuberculous  from  the  outset.  My  own  be 
process  is  a  tuberculous  one  from  the  begir 

Children  who  are  by  inheritance  predisj 
also  who  are  prone  to  glandular  enlargeme 
by  no  means  identical — ^are  the  ones  most 
of  acute  infectious  diseases,  particularly  m 
enza,  fre<|iiently  play  the  role  of  exciting  c 

The  age  of  those  affected  corresponds  \ 
children  are  most  often  seen  with  hyper 
growths  of  the  pharynx.  The  subsidence  c 
puberty,  is  also  characteristic  of  both  cob 

Lesions, — It  has  been  already  stated 
cases  the  cervical  lymph  nodes  are  involvi 
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only  onos  nffiTtrd.  In  ITj^  cuim?s  of  tulien-ulous  ^lamls  in  tho  s<*rii»!*  n»- 
portr<l  hy  Tn'xt's,*  tliosi'  nf  tlu*  nork  wi^n*  llu*  srat  i»f  ili-rjiM'  in  1 1."»  and 
the  only  scat  in  I'M  ;  those  of  the  axilla  wen*  invt>Iveil  in  IT,  hut  alone 
only  in  I ;  the  ^min  in  H,  an4l  ahme  in  G.  This  indirati*s  the  eli»>e  a^MH 
ciation  of  the  disi>ase  with  infeetion  through  the  up|KT  rt'spinitury  tract. 
The  nodes  lir^t  afftHtinl  are  most  fn»<|uently  the  up|»er  set  of  the  deep 
tvrvieal  group;  sometimes,  however,  it  is  the  >u|H*rtirial  nodes  of  the 
Kuhmaxillary,  or  the  pan>tid  gn»up.  and  iK-easionally  the  ^u1)nlental  or 
the  pre-aurieular.f  The  ehain  of  deep  (vrviral  n«Kles  whitJi  is  inxolvnl, 
follows  the  earotitl  artery.  an4l  t»flen  extends  some  distaniv  U*low  the 
elaviele.  These  deep  nodes  are  sometimes  e»»nneeted  with  the  hronrhial 
group. 

The  prtH^ess  in  all  tuU'H'ulous  glands  i^«  essentially  a  ehronie  on«>.  hut 
pathologieally  the  eases  may  U*  dividetl  into  two  gniups,  mrn*?«|>4 Muling 
somewhat  to  the  forms  i»f  disea>e  seen  in  the  lungs.  In  one  grnup  tlie 
process  is  more  rapid,  anil  tends  to  early  i'a>eation  an4l  softt>ning;  the 
products  of  inllanimati'in  an*  mainly  cellular,  nnd  tin'  anmunt  of  (ilirou< 
tissue  is  small.  In  anotlii-r  group  tlie  cnurM'  i^  >liiwrr.  and  fdinMis  ti^-ue 
pn'dominatcs.  caseation  and  softening  UMiig  infni{Uciit. 

In  the  tir^t  group  the  gland<  in  the  early  ^tage  are  ^wtdlen.  of  a  pale 
pink  ciili'ur.  anil  li«iniiiL'«*ni*ou>:  later  they  ln-conie  mi>re  tirni.  and  >how, 
a-  the  fir>t  gro^s  c\idcnc(>  of  tuU*nuIou<i  de|Mwits,  «mall  gra\ish-uliite 
s|Nits.  which  are  generally  nunien»us  an4l  Mattered  thri»ugh  the  atT«^-tiHl 
gland  :  these  >pots  enlargi>.  and  may  coale.M-e  to  form  one  large  gray 
ma>s.  iinolving  n«'arl\  the  wlioK*  glaml.  SuhMipicntly  ihi-n*  i-  tasration 
and  then  softcninir.  usually  U-ifinning  in  the  ciiitrc  of  the  caseous  an*a. 
Intlammntion  within  the  gland  is  fnlloweil  hy  that  i>f  the  surr<»uniling 
ti'»>ui"i,  which  may  n-ult  in  ailheM«>n<  or  in  the  formation  nf  a  j»i'riglan- 
«lular  aliMi-sH.  The  first  chang**  in  th«*  gland  i-  tlie  ppNlni  ti<in  i»f  epithe- 
lioid and  giant  ci-lN.  aUiut  which  then'  i^  a  /one  nf  small  round  odK; 
chi*esy  <legencraliiin  then  lH•lrln^  in  the  i-entn*.  The  casious  mask's  niay 
U'citme  encapsulated  hy  the  production  aUmt  them  nf  tihrous  tissue;  or 
softening  may  ortur  at  iine  or  mon*  fmi,  and  an  a1>s(^>>s  furni.  Sui  h  an 
ahsii'^s  mnlains  i  urdy  material  hut  very  litth*  true  pUs,  the  c«»ntent.*« 
Uiiig  » liieily  detritu?-  from  th«*  hn»ken-i!own  n«M!e.  TuU-nh*  Iwcilli  are 
usualh  iiHiff  mmiepiUs  in  the  early  >tai;es  nf  th«»  pnMi*ss.  Imt  an*  nfim 
ditVuult  i'f  'liTiitinii  ill  lT"ken-dnwn  li«4siir««.  and  the  cunlv  pus  i^  si»me- 
iiii.i  ■«  -!.  ri!e.  X-  tli»-  L'^an'ls  sufti-n.  tin*  prmi-ss  Lrraduallv  exteinU  from 
tlie  Miitn-  tn  tin-  -urf.iri',  iiiid  they  U'come  a^llierent  to  ihi-  surr>tiiidin:; 

.slrmturis     1-! l-\is*,!*,  n»rvi-s.  nr  the  faMia— tliev  fu-e  tn;:itliir  an4l 

fnrm  lar;:e  knnttx  iiuism-.,  and  when  lliev  ultimaiely  hri-ak  ih-wn  they 
1«  ad  !••  the  fiirmatinn  nf  an  ahM'«*ss  in  tlie  cellular  tis^iir,  tliially  iiivolv- 

*  S«-n>fiiift  ftml  it4  <SUii«l  IhM-AMni.     Siniih.  Ki>ltr  il  I'u..  LuodfD.  iv;!. 
t  NicolL  GUi^w  Mrdicml  Journal.  Januarj,  IMMw 
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Fia*  175,— Pcjiitorior  cervical  ohain 
of  tuhyreulouH  lymph  noden. 

Tilt'  upper  urio  Khowt^  giant  eel  U 

om>  at  tho  middle  hIiowih]  eurly 
tubitrrulouH  chuiijLTtJS— cell  iiiflHra- 
tioti,  )i  ill  lit  ceUti,  11  lid  Q  Kiimll  iir«a 
of  oliucsy  diifyfonerntioji  i  the  Jowe*t 
tiotk:  E^lioived  otui  Hiuoll  tnWrulfl 
wit](  li  ehei-jiV  c«Jiitre,  *'liild  two 
mid  II  bull"  yckra  old.    (Dowd.) 
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bas  iiometime0  followed  an  acute  attiick  of  int^rcnrrent  diira#e^  nocfa  aa 
erynipelas  of  the  face,  and  t?vi»a  ecarlet  fever. 

Symptomi.— 1£  the  early  part  of  tbt  djaetae  then*  arr  no  aympiooia 
but  tilt*  glandular  awellini;,  and  thU  bagiot  TVfjr  grmduaUy.  I0  moit 
ca^ca  \yoih  sidea  sre  itiv(>lv<Hi,  but  a«  tho  dttaait  prognaaea  the  adranood 
changes  are  uiiuully  confined  to  one  side.  The  enlainemeot  ia  aeldon 
continuous;  it  often  inerettaea  for  a  time  and  then  retiuiina  atatioiMfy 
or  even  dimini«heii,  to  take  a  new  atari  from  the  attmuluf  of  aome  froah 
infcH^ion  of  the  uiuooii^  tn«tmhraiie  with  whieh  tilt  gUoda  an*  aaao* 
ciatcHJ,  such  as  an  attack  of  ineaalia  or  in0uefiiAy  or  shnply  fnuo  a 
deterioration  in  the  patient's  general  healtli.  Dmiiig  esacerbaiiona»  the 
k'^  ay  be  painful  and  tender,  and  show  the  oaiial  mgm  of  looU  in- 

The  whole  course  of  th4»  disemat  rariea  from  aeveral  ntonthii  to  aa 
many  ye«r»*  Trevca  gif«a  tttree  and  a  half  ymm  aa  the  average  ium- 
tion  where  suppuration  oeeurs*  The  glanda  firtt  allecled  are  nannUj 
those  Fitnated  near  the  bifurcation  of  the  common  carotid  artery.  Such 
tumours  usually  make  their  appeamnee  just  in  front  of  the  stenio*niiia- 
tcPid  musek — sometimes  b«*hind  it — and  at  the  level  of  tbt  upper  border 
of  the  larinx  t#r  the  hyoid  l»one-  In  the  moro  rapid  cm*^  tht-  tumours 
UKually  attain  a  comiiderable  aba  in  tbfwo  or  four  m^mthst  somuiifliiaa  in 
half  that  time.  The  u#ual  siie  raanbad  ia  from  that  of  an  almiaid  tn  an 
Kn^'li!^h  walnut.  At  first  the  tumonii  ara  movable  and  pnNerre  thair 
ili^timt  cmtline;  later  they  become  adherent*  flfit  to  the  deeiier  tisaoea 
ad  to  each  other,  finally  to  the  skin,  and  there  U  fonned  an  irregular 
'nmlular  maim  in  which  it  ia  aooMiiiinaa  diffi^  mke  nut  the  mdivid* 

ual  glanda.    As  the  proeoaa  appioadtea  the  r  \wvt  arc  fniall  tpota 

of  softMiing;  then  there  i*  di^finrt  flnciuation ;  the  sktn  beeonaa  diacol- 
onvad  and  finally  gives  wll^  nly  pus, 

vbidi  may  continue  for  an  bfokan* 

down  gland  haa  l»een  thrown  off.  This  cotirae  is  repeated  with  each  sue- 
ocaaiva  ghmd  which  breaka  down.  In  caaca  progrcaatng  more  alowly  tba 
glandls  become  adherent  cbidly  to  one  another^  and  aapiMtralioA  ia  leaa 

In  wliiii  jmjHPrtM.n  uf  hjU^rru!*^-^'-  '*^*ph  nodea  sappurnt* 

It  U  lUnkuU  to  Miy.    Like  other  tu^  Mfvfi*  in  the  b*  r. 

is  raort*  fr^juent  than  waa  once  anppoaeil ;  ami  r  .«t  mtmt  *'■     1  - 

which  did  nut  bnaak  down  were  not  elaaaed  aa  tuU  i *.    It  ia  prif^-^irh 

that  cif  tba  caaea  allowed  to  run  their  euaiaa  about  one  half  tennioate  in 
attppumticin.  Twn  furms  of  suppuration  oiaeiir  tn  esnaaelian  with  tutier- 
culoni  glands — cine  an  afaaecaa  of  the  gland  profier*  Am  other  iiatside  of 
and  usually  over  it.  La  a  ty]iical  caae  of  the  firet  variety,  the  gland  ia 
diatisetly  oulUnad  and  often  aaparfieialt  tbari"  t-  le  inflanimfltictn, 

tha  spo4  of  softening  and  finetnatioa  is  amalU  ^  ^  ua  diachargrd  I* 


Fia.  tH*^*\e9iAc»  following  a  neglected  erne  of  tuben 
old.    Th«f«  {*  aim  m  tuberculous  p«tcli  upon  the  d 


cfiUHiflemUk'  diKtanee,  and  it  hm  an  unheal! 
HiJiiKjiiini*!*  (roiitinuo  for  many  months  in  spi 
liirly  if  thr  imiii'nt*R  |?t»n€*ral  health  i^  poor, 
iin-  liir^t*  iiti*l  iin.Hi^litly*  anti  ftometinvoe  posi 
Tli**ir  (ipponnnux*  is  cjinte  characteriBtic.  ' 
of  »kiii  attacheil  to  them  :  thoy  rnuy  form  ' 
dergo  contraction  like  those  after  bums; 
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colour,  and  iullii»n'nt  to  tli«»  «I«'i'jht  tissu«»s.  TIwv  nn»  oft(»n  sonsitivo 
and  Jul  in  fill.  A>  tinir  passes  they  utrophv  and  litH-onie  less  o>ns]Mi'Uous, 
tliou;;li  thi'V  rrniain  tlimii;;)!  lift*. 

The  p'ncral  h«*altli  of  thildn^n  witli  tuU*n*uloiis  glands  may  U*  nnuh 
or  little  atTcctcd,  and  not  a  fow  remain  in  ;;«>od  rondition  thmu^hiiiit  tho 
whole  1(111  rso  of  the  disease,  particularly  when  suppuration  d<H»s  not 
occur,  hut  sonH»tini«'s  even  when  it  is  protract (*d. 

Prog^oiii. — TuU^nulnsis  of  the  external  lympli  ntnleti  is  seldom  if 
ever  tlie  direct  cause  of  dt-ath;  although  the  cmirse  is  often  very  pn>- 
tracted,  ultimate  re(i»very  «-jin  usually  U»  predicted.  As  prr\iou«Iy 
stated,  it  is  surprising'  that  this  pnnvss  is  so  fn^piently  the  onI\  tuher- 
cujous  lesion  in  the  Innly.  Tn»ves  ^tates  that  the  |N'rci'ntap*  n{  thost» 
who  tlie  from  p-neral  tnU'rculohis  is  so  small  that  this  dan^'er  i>  not  to 
Im'  con^iilrHMl  an  ar;;ument  for  o]M*rati«)n.  INwiri'  •  n'|Mirt«'  tliat  »»f  ."iS 
«ascs  treated  hy  operatiiui.  only  %*  were  kmrnn  to  have  diiil  fr»»ui  iuUt- 
culosis.  |)o\vt|  ♦  has  collcct«'«l  refnirts  of  IWJ  i-a>es  treateil  hy  removal 
inon*  or  less  compI«'t«',  who>e  hi^^tories  wen'  f»d|i»wed  for  M>veial  years 
after  ojH'ration.  Of  the-e.  W*,  or  li.^'l  |K'r  «i'nt,  wen*  apparent  1\  cunnl ; 
')7.  or  Is  I  jH-r  ivnt.  wen*  living,  though  sutTerinj:  from  either  hnal  or 
pMjenil  tuluTt  ulosis:  ."io,  or  \i\'"2  |ht  ivnt.  dietl  of  tuUTculo>i!«.  Theso 
stali-ticf  >urely  do  ni»t  >up|Mirt  the  ho|H»ful  views  of  the  wrili-rs  tirst 
i|noted.  hut  they  are,  I  think,  mon*  in  aci-«»ni  with  >!eneral  exjHTii'mv. 

Diag^oiii.— The  dia^Mio>tic  features  of  tu)»ercutous  ^dand**  an»  the 
a>:e  of  the  patient — usually  from  tlin*e  to  ten  years — the  site  of  the  pri- 
mary -W4'Ilin;:.  the  indolent  e«)urse.  the  tritlin>;  oripnal  caus«*.  and  most 
i»f  all  the  di'*p«i.-iti«»n  to  sl»»w  caseation,  s»»fieninjr,  ami  aliM-t'ss.  The 
r:i<>i'>  of  >imple  hy|H'rpIa!»ia  an*  usually  in  childn*n  umliT  thn^i*  years, 
thiir  pnv::re-*  i>  much  more  rapid,  thi*n*  i*  often  Mtme  ilrtinit**  iaii-e,  and 
in  iih»*t  ca-c  ihi*y  nearly  or  «|uite  disapjNsir  in  the  coutm-  **f  ilini*  or 
fiMir  miinth-^.  Thrv  suppurate,  if  at  all.  during  the  tlr^L  uionth.  Syphi- 
litii-  iii*i'a-e  i-  ti>  U*  n'ii»;rni>ed  mainly  hy  diMtixerin;*  the  f^i'li-ni-e  of 
-yjihiii^  t-NtuhiTc.  and  hy  the  elTict  of  tn*atment.  In  lliHl;:kiirs  dis- 
«a*i-.  ;:!ainliilar  ;:n»up-.  in  other  parts  of  the  Uwly  an*  invohnl  -.imulta- 
rn-ini-ly  i»r  iii  rapi«l  *uite«i?»i»»n.  Then*  an*  no  ^i;rns  of  intlamnuitioii  or 
ia-iMti«»ii :  and  the  ^wtllini:'*  an*  ai^-<tm|mnied  i>y  very  marked  and  deli- 
nit*'  <  •iii'.iiitiiiMiial  ovinptoms — ana*mia.  emai  iatiiiU.  ami  p'Uenil  prostra- 
ti"ii  Mill  L' II  a  III  LTi'Wtli-  are  very  ran*;  tln*y  inmaM*  nipidlv.  ofli-n  at- 
t;iin:nL';i  lt- .il  -  .'•■  id  :i  fi»  nmntli*. 

Treatment.  Tin-  l"  n«  ral  tnaiment  of  tulienuhMi-i  L'l.ind-  i*  to  put 
tin-  i  hi:-!  nii'ii  r  t!i.-  \.r\  I--*!  "•urn'iintJiiiL:'.  |Mi*,ilile.  The  *ia-:di-  ha*  a 
LTi-.it  n  jiuiat  :"n  f««r  *iii  li  i  ;i*i-.  anil  n«»  ihtuhl  th*-  majority  d«»  \t'rv  well 
llnr«- ;  I'Ut   "••iiJi-  AT*'  Uin  r.tid  f\*'U  iimrc  hv  a  dry.  Tij.iuiilain  i -iruate. 

*  N<«  V«Tk  Mi-UuaI  J«uni«l.  Jurn*  3.i.  l-nrj.  f  Aiiiia1»  -f  Surgi  rr.  Mav.  ICW. 
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DISEASES  OF  THE  LYMPI 


At  all  events,  a  child  from  the  city  should  l>e  I 
ever  this  is  possible.  Internally  the  only  reil 
eial  virtues  are  cc»d*liver  oi!  and  the  syrup  d 
latter  t^hmild  he  given  in  full  doses — ^i.  e.*  tw« 
times  a  day,  to  a  child  of  six  years.  Arsenic  | 
eral  tonics,  Loual  applieatioDs  are  of  little  yw 
tively  harmful ;  paintiug  with  iodine  and  poii 
altogether.  The  parts  should  he  protected  &| 
rubbed  or  handled  as  little  as  possible. 

It  is  import  ant  in  every  ease  to  remove  fr< 
sources  of  local  irritation.  Hypertrophied  toj 
the  adenoid  tissue  of  the  pharynx  removed  i 
sive,  since  these  are  the  two  regions  which  nj 
tubercle  baeiUi.  Any  pathological  conditions 
trophy  of  the  turbinated  bodies,  should  receive 
chronic  otitis,  chronic  conjunctivitis,  carious  t? 
All  these,  if  they  do  no  niorej  keep  up  a  col 
and  produce  conditious  which  are  most  favou? 
tubercle  bacillus. 

Opprniive  measures. — These  are  indicate 
months  of  constitutional  treatment,  the  glar 
crease  in  size  and  nnmberj  or  if  softening  c 
operation  over  leaving  the  case  to  Nature  an 
instead  of  a  large*  irregular  one;  that  it  shi 
vents  the  long,  tedious  suppuration  of  cases 
is  a  radical  measurG ;  and  that  it  avoids  the 
by  removing  the  tuberculous  focus. 

The  radical  operation  which  aims  at  remo 
through  a  free  incision,  is  steadily  growing  ii 
l>est  results  follow  this  operation  when  it  is 
is  involved  or  the  glands  have  softened  or  h 
sions  to  the  great  vessels  and  neighbourin 
chain  of  glands  is  involved  and  where  the  ii 
or  indolent.  In  most  cases  operation  require 
longed  and  careful  dissection,  for  the  purpos 
of  two  or  three  large  glands  which  were  evic 
made,  hut  the  entire  chain  of  fifteen  or  tw 
175),  some  of  which  may  not  be  larger  thai 
ning  to  be  affected.  If  performed  early  a  tl 
surgeon  in  the  majority  of  cases  will  result  i 
ever,  the  operation  is  not  contra-indicated  in 
a  later  stage,  although  the  results  may  not 

Other  less  radical  operations  are  ciiret 
injections.     Curetting  is  adapted  to  singl 
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6Bed  HJui  an*  a(ih»T<'nt  to  Ihaikln.  It  rri  '  '  u*  ;a  triy  t  nn.*  <*viM*j>t 
luring  i  jii*no«l  of  acute  in^uiuiimtion.     t  i  an.  tur**  t-  ah  mj^*  rii- 

ttou  much  doDe  in  Euro{M%  though  but  littli^  m  this  country.  It  ]«  not 
ftpplic«hle  to  glaiulH  j^mttlkT  iHad  a  cherry.  This  oprntion  it  done  willi 
A  small  cautery  [K/int,  which  ia  thrust  through  the  skin  into  Ihe  ghuidt 
and  then  in  two  or  three  dia»ctions  through  it,  after  which  soma  MMlhing 
dressing  is  applied*  The  tiubstjinccs  ctiiefly  used  for  injection  are  iodo- 
fonn  emulsion^  chloride  of  unc,  and  enrbolic  acid.    InjectiuDs  and  €«ti- 

■  lery  puncture  are  to  be  advi^^d  only  when  the  general  or  the  local  coiodi- 
liou  eoutra- indicates  the  radical  o[)eration. 

Glandular  abe^ce^^s  should  in  all  ca^a  bo  opeMd  fti  ioon  aa  pus 

.lonns^  to  prevent  the  extennive  uodemuniag  of  Ibr  pkin,  whicfa  k  iO 
likely  to  occur  The  opening  ffhould  lie  a  small  ofie^  and  alt  squiiisi&g  of 
the  gland  or  surn>unding  tissues  avoided. 

UODGKlira  DliiKASE  (ADtotIC). 

This  is  fl  fftry  dj^^iy  in  which  them  ii  a  geneij^JiyperplaMia  of  the 
^ )  lie  glands  throughout  the  body*  with  gfowtlii  of  Ijmpboid  ttaatit 

II  pWn,  liver,  ana  other  inti^mal  orgnna.    It  ta  «€ooai|MBied  bf 

marked  aniemia,  is  progr«aai?e  in  iU  conrao^  and  tunally  Irrminatet  ft* 
tally.  The  ctuse  it  nnloiown.  Il  is  nrach  nioiw  ootnmoo  in  tnalca  tlimn 
in  famalet,   ttt  oecunwnci^  in  diildbood  It  txeetdinigly  rars. 

Th«  chtagtt  in  the  glands  constsl  in  a  simple  hyfierpltstt,  whkh  nmy 
Iw  extreme.  SttppnmtioD  and  caseation  are  very  rare,  if  indeed  tbty  ev«r 
ocenr.  Any  of  the  external  or  internal  groups  of  tympli  glandt  ma;  bt 
affecteil,  and  in  s^evere  cases  tlie  dltease  may  inrolTe  almost  ei'erj  chain 
of  glands  in  the  body*  Of  the  external  groufis,  tbi*  renrical  and  the  aiit- 
lary  are  usually  most  tffecteu ;  of  tin?  intenuil  griiupt*  those  of  the  medi- 
aj«ttnum  and  tlie  retro*peritoneal  region.  Tbe  spleen  and  the  Uier  are 
moderately  enlarged^  and  lyniplioid  growths,  TaryiDg  in  site  fnmi  a  pin*t 
kiid  to  a  grape,  are  usually  scattered  thrtrnghout  their  snbstanee.  Tbeiw 
may  he  chugat  in  tha  bou^niaiiow. 

SfBvlom.— The  dkeata  dafalopt  vwry  gradually,  oftan  taaidioiitty. 
The  external  glanduUr  swellings  are  nsiiall;  the  fiivt  noticed^  but  soma* 
tinn^  it  is  the  amemta  which  fint  atlracta  atteatiott;  ocouiioDii'' 
the  loc^l  symptoms  mmltiag  from  the  piataure  of  internal  gbmi 
may  gif  e  rise  to  ctdema,  pain»  cough,  or  dyipiMra.  Tbe  progreti  is  gen* 
efally  tlov  but  ateady,  and  tbe  ghiiids  may  reach  an  immense  ataa.  Tbe 
blood  dfeangta  are  ineonatant.  As  a  rule,  therr  is  a  relstife  ineieaae  in 
the  Imipliocntes,  while  the  total  nnmber  of  white  cells  ts  geoeniUy  kaa 
than  normal,  altboogh  sometimes  incfeated. 

Treattaf, — ^This  i*  very  wnaatkf aeimy,  Areenic  In  f ntl  dotes  appears 
to  b«Mlt  some  patieola.  The  ose  nf  the  X  rays  has  prmluced  striking, 
tbongli  in  moat  catet  only  temporary  impf(ni-iTH*tLf  in  t!M*  «v\hrnji1  L*!iitufft. 
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hand  for  palpation,  and  make  pressure  with  the  other  directly  over  the 
lirst.  I\ilpation  8h(»uld  be  made  in  the  axillary  line.  If  the  examination 
is  satinfuctory,  and  in  thi»  great  majority  of  cases  it  is  so  if  the  child  is 
quiet,  the  spleen  can  easily  U*  felt  when  it  is  sufficiently  enlarginl  to  be  of 
any  diagnostic  ini|K)rtauce.  With  a  little  practice  one  can  readily  detect 
even  slight  degrees  of  enlargement. 

When  moderately  enlarged,  the  lower  border  of  the  spleen  is  an  inch 
or  so  below  the  free  border  of  the  ribs ;  when  greatly  enlarged,  it  forms 
a  tumour  which  may  nearly  till  the  left  half  of  the  abdomen.  A  tumour 
in  the  left  hypochondriac  region  is  recognised  to  be  the  spleen,  by  the  fact 
that  it  is  frt*ely  movable  laterally  and  at  its  lom-er  bonier  or  extremity, 
while  it  is  attached  above;  also  its  inner  border  can  usually  be  felt  to  be 
thin  and  nharp,  and  marked  about  its  middle  by  quite  a  deep  notch. 

KNLARUKMKXT  OF  THE  SIM.KEN. 

In  Aonte  Diieaae. — The  sph^en  is  most  fn^juently  and  must  i*onstjintIy 
enlarg(*tl  in  nuilarial  and  typhoid  fevers,  but  it  is  <H*(*asionally  so  in  all 
the  acute  inf<*ctious  diseast's. 

In  most  of  tliesi*  castas  the  enlargement  is  chiefly  from  congestion,  but 
there  may  U'  ainite  hy]K*rplasia  and  an  increase  in  size  of  the  Malpighiau 
IknIIcs.  It  may  contain  small  haemorrhages,  and  in  extn*niely  rare  leases 
the  s[ihH»n  nmy  ruptun*.  In  ap|ii*arani*e  it  is  generally  dark -i^olou red, 
soft,  and  somewhat  friable.  In  the  cases  which  recover,  the  splenic  swell- 
ing subsides  with  the  original  disease. 

In  Chronie  DiaeMe.— Like  the  lymph  nodes,  the  spleen  is  much  more 
often  enlargcil  in  childrtMi,  {uirticularly  young  childn*n,  than  in  intuits. 
Kii  large  men  t  is  s<H*n  at  times  in  almt^st  all  the,,  chronic  diseases  of  earl? 
life;  but  it  «Kvurs  most  frequently  in' rickets,  syphilis,  malaria,  tubt*n*u- . 
losis,  the  J^1«km1  tlisea.<4*s,  and  in  amyloid  tlegeneration.  liesidi^s,  it  ma? 
be  the  s^-ai  of  a  priniaA  ;:n»wth,  either  In-niirn  or  maliLMuint. 

fiirkffjt, — The  splenic  enlargement  hIiIiIi  a4-c(iiiip:inie<i  rickets  is  gen- 
erally stH»n  during  the  tirst  year;  at  this  jhtukI  it  is  \ery  fn^pient.  The 
8wellin<:  is  usually  nxMlenite,  but  <N'casi(»nally  it  is  m»  great  that  the  lower 
bt>nler  \*  thni*  or  four  inches  below  the  ril>s.  It  U*lon gs  to  the  most 
st'VeH'  fi»rnis  of  ih«'  dist*as4>. 

St/philis.  Kniiirgenient  of  the  splwn  is  one  of  the  nutst  cv.iisj^mt 
li-^ioii^  ill  ri>ii<rrnit;il  svphilis.  It  is  pn*sent  with  gn^at  uniformity  in  chil- 
iln-n  iMirn  with  N\philitic  lesions,  atui  very  frtMpiently  during  the  ai'tive 
]NTi<Nl  iif  the  diM-:i>e  in  early  infancy.  It  is  jnwn  at  a  later  |H*rii^l  during 
iiifanry  i»r  child  hi mhI.  sissiM-iutiHl  with  other  late  symptoms.  The  degn*e 
of  «*iil:iri:einent  isnften  gnvit.  In  si^veral  castas  I  ha\e  stvii  it  sutVicient  to 
furni  a  lar;:e  aUlominal  tumour.  The  liver  also  is  incn*aMMl  in  >\ta\  but 
ma  ti*  «ui-h  a  degn-t*.  The  {mthological  changes  in  the  spleen  in  s\philia 
an*  «*onsidered  with  that  di 


898  DISEASES  OF  THE  Sf 

Malaria. — The  swelling  in  these  caj 
M  not  go  often  enlarged  a^  in  s}^hi1i$. 
posure  in  a  malarial  district. 

Tuberculosis,— It  is  rare  to  find  i 
swelling  of  the  spleen  in  tuberculosis.  In  thf 
be  due  to  the  fever  and  general  infection ;  in  ti 
depends  either  upon  tuberculous  deposits  a 
venous  obstruction,  the  result  of  the  pulmom 

The  blood  diseases. — Marked  enlargemei^ 
many  eases  of  simple  ansemia  aceompaniedi! 
This  is  quite  peculiar  to  infancy  and  early  chl 
Btantly  swollen,  and  usually  greatly  so,  in  tl^ 
of  infants,  in  leukaemia,  and  in  Hodgkin's  d\ 
eases  the  liver  is  also  enlarged,  but  to  a  much  I 
in  the  others  it  is  bnt  slightly  changed.  | 

Amyloid  degeneraiion.— The  causes  of  thi 
symptoms  are  mentioned  in  connection  with 
(page  1(53 ),    The  spleen  is  constantly  in%^olv« 
this  organ,  as  well  as  that  of  the  liver,  may  I 
resemble  those  found  in  the  liver. 

Cardiac  disease.— In  al!  forms  of  cardiac 
ditions  in  which  there  is  obstruction  to  the  t 
the  spleen  is  enlarged.  It  is  seen  in  congei 
cases.  The  liver  is  usually  enlarged  to  alx 
spleen,  and  there  may  also  be  dropsy  of  the  fi 

New-growths,  tumours,  etc, — It  is  seldom 
is  the  seat  of  new-growths;  these  are  usuaL 
carcinoma  has  also  been  reported. 

Primary  spleno-megahj, — ^Tbe  rare  case 
largciiient  of  the  spleen  have  been  variously 
ters  the  condition  has  been  regarded  as  lyn 
ported  two  cases  in  children,  sisters,  one  of 
microscopically,  and  the  conclusioufi  reache 
endoihdial  hyperplasia.     The  condition  was 
Clinically  the  disease  is  characterized  by  a 
ment  of  the  spleen  which  begins  in  early  chil 
from  five  to  twenty  years  ^  the  size  attained 
filling  the  ubdomen.     In  one  of  Bovaird'a  c 
and  a  half  pounds.    The  other  symptoms  ai 
mattoo  of  the  gums  with  haemorrhages  fron 
times  beneath  the  skin,  and  finally  seconda) 
dominal  tumour.     The  course  is  very  chroi 
treatment  has  been  of  any  avail 
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ACUTE  ARTHRITIS  OK  INFANTS. 

The  torins  anitr  puruU^nl  synovitis,  arntf  r/M/i/ir/jci/M.  ptfirmia  uf  hnnr 
and  acuie  osieo-myelHis,  Imvi*  all  lieeii  applkil  to  thi>  condition.  Tlu*  di>- 
i*asc»  is  really  a  form  of  pyiumia.  The  causes  and  h-sions  may  «litT«T  mnsid- 
i»ral»ly  in  the  different  eases,  hut  elinicallv  they  all  have  eiTtain  f«*alun"« 
in  eommon,  viz.,  an  aeute  joint  inflammation  with  suppuration. 

The  acute  arthritis  of  infants  is  ess4*ntially  a  dis^Mi'M*  nf  the  tlr>t  year,. 
and  is  much  niore  fn»<|uently  seen  in  the  first  >ix  month<.  Th«'  intlam- 
mat  ion  may  )N*;;in  in  the  joint,  at  the  epiphys4>al  junction,  or  in  the 
mtHlullary  canal;  hut  however  it  may  start,  the  ji»int  is  -^mm\  in\ade<I. 
The  natun'  of  the  arthrititji  varii*s  S4>mewhat  with  the  exciting'  cauM*. 
When  it  is  due  to  the  ^•on<HiHrus,  it  is  usually  omtined  to  liic  joint ;  then» 
is  in  most  ca^es  a  su|NTficial  intlammation  involving;  the  ^ynllvial  nunn- 
hran(\  hut  ran*ly  leading;  to  di^structive  chanps  in  the  cartda;!i*.  Ii>;a- 
m«*nts  or  iwine.  Wlnii  it  is  due  to  the  streptiHiKvu^  or  staphyhniMvU''.  it 
may  U'^rin  i'!M»when»  than  in  the  joint,  which.  lioweviT.  is  u>ually  mmih 
in\«»]vc«i.  and  complete  disorpinis^ition  may  follow,  it  may  al*o  re>ull 
in  a  diffusi*  osteiHiiiyt'litis,  in  a  suh|MTiosteal  ahs<f?«s.  or  M^paration  «>f  the 
cpijilivHis.  As  a  late  n^sult  there  may  U>  a  {tatholit^ical  di>hH'atii>n  or  a 
'•  tlail  joint  '* ;  le>s  fn^piently  then»  is  ankyh>>is. 

Etiology. — The  cause*  of  acute  arthritis  in  infants  is  the  entrance 
of  pvo^nic  orgamsms  into  the  cin*ulation.  In  my  own  «'asi»>  the  nrpin- 
i>iii  mo**t  rretpiently  found  was  the  pimHiH-i-u- :  next  to  thi^  thf  **treptiH 
ctNvus  and  >taphyl«KMMvus ;  very  ran»!y.  ih*'  pneum<»ciHTn<.  In  m«»^i  ca*es 
<KMurrin^'  during;  tlie  tirst  two  nnmth;*  of  life,  th**  |Nirtal  tif  mtry  ih 
prohahly  the  umhilical  c^inl.  licss  fn'<|Uently  infit-tmn  taki*«  phuv 
thnm^h  the  skin.  c«»njuncti\a.  p*nital  tract,  or  the  mouth.  In  the  taM*s 
«h-\clt>pin;;  later  it  i*«  often  ditVN-ult  to  determine  tlie  |M»int  of  eiitr\.  %*^\tL^ 
lially  ulien  the  cau-***  is  the  >;on<H-«Hrus.  During;  the  la*t  fi-w  year* 
tMeniy-».ix  ca?M"i  «»f  atute  >ri>n<H*«Hvus  arthritic  ha\e  lieen  i»Iimt\»iI  in  the 
Hahie-'  ll<t«.pital,  only  tw»»  f»f  which,  ntrurrin^r  during'  the  tlr^t  month. 
fiMild  Im«  i  l;i*^il  a*,  inflect ion-i  of  the  newly  U>rn.  Tin*  ca^**  um*  «iIh 
Mr\»i!  diiniii:  a  Ipi-^pital  epiileiiiic  tif  pin(H*«Hruo  \a^initi«.  anil  \ft  nine- 
ti*t>ii  ui-n-  III  iii.i!i-  t  hildreii.  in  no  one  nf  uhom  \ia->  then-  an\  L'«'nital 
It-mn.  and  in  i»nl\  ••ue  ua-  then*  oinjuncTi^iti'*.  t>f  tlie  M'\i'n  4-a**** 
oiiiirriiii:  in  L'irl-.  i»iil\  two  liatl  vairiiiiti-.  T!i«'  |>i»rfal  tif  eiitrv  in  th'-^* 
ca^i'-  iitlllil  \vA  lie  detiiiilely  deti-rniineil. 

I  iiihe  -aw  aruti-  arthriti*  fi»llt»wiiij  pniiiiiiMnia  in  an  infanr.  ii  which 
the  pninniiN»n-tti*  wa*  •►htaiui'*!  in  the  pu-  frMin  t!;e  -!:«.ij!.!i  r 

SymptomA. — The  p*nenil  >ymptoms  often  pn\x>le  the  Imal  ont»s.    In 
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Weight. — From  one  hundred  and  forty  observations  made  at  the  New 
York  Infant  Asylum  the  following  were  the  weights  recorded  at  the  dif- 
ferent ages : 

Weight  of  the  Spleen  in  Infancy  and  Early  Childhood. 


AOB. 

Ounces. 

Qrammcfl. 

Birth          ...          

i 

7-7 

Three  months 

15-5 

Twelve     "       

23-2 

Two  years 

38-5 

Three  " 

46*4 

Position  and  Methods  of  Examination. — Tlie  normal  position  of  the 
spleen  is  close  against  the  diaphragm,  its  external  surface  being  opposite 
the  ninth,  tenth,  and  eleventh  ribs.  Its  anterior  border  comes  as  far  for- 
ward as  the  middle  axillary  line,  its  posterior  border  being  usually  near 
the  vertebral  column.  In  infancy  it  is  practically  impossible  to  outline 
the  spleen  by  percussion,  unless  it  is  enlarged.  During  full  inspiration 
the  spleen  is  often  depressed  enough  to  be  felt  at  the  free  border  of  the 
ribs,  but  at  other  times  it  can  not  be  felt  unless  it  is  enlarged  or  pushed 
downward  by  some  pathological  condition  in  the  chest.  Normally,  the 
long  axis  of  the  spleen  is  nearly  parallel  with  the  ribs,  but  when  the 
organ  is  much  enlarged,  its  axis  corresponds  nearly  with  a  line  drawn 
from  the  axillary  line  at  the  border  of  the  ribs  to  the  middle  of  Pou- 
part's  ligament. 

The  thin  abdominal  walls  of  young  children  render  palpation  of  the 
spleen  much  easier  than  in  adults;  and  this  is  a  much  more  satisfactory 
method  of  examination  than  is  percussion.  In  fact,  the  results  from  per- 
cussion are  so  uncertain  and  misleading  that  in  most  cases  one  may  dis- 
pense with  it,  and  rely  on  palpation  to  determine  the  size  of  the  spleen. 
For  satisfactory  palpation  it  is  necessary  that  the  abdominal  walls 
should  not  be  tense.  It  is  therefore  important  that  the  child  should  be 
quiet,  and  that  the  examination  be  made  as  gently  as  possible,  and  no 
force  or  undue  pressure  used.  The  child  should  lie  upon  its  back  with 
the  thighs  flexed  and  the  skin,  of  course,  bared.  The  physician,  always 
having  taken  the  trouble  to  warm  his  hands,  should  stand  upon  the  left 
side  of  the  patient  and  make  pressure  with  the  tips  of  the  fingers,  which 
are  semiflexed.  The  pressure  should  be  at  first  light,  and  gradually  in- 
creased, the  fingers  being  then  held  stationary  during  two  or  three  re- 
spiratory movements.    It  is  sometimes  better  to  use  the  fingers  of  one 
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tlio  most,  iniimrtant  forms — viz.,  diwosr  of  tht*  Vfrtehm*.  liip,  ami  kiu'i* — 
(Iwrlling  INirticiilarlv  U|n>ii  tlu*  oarly  Kvmptoms  and  (lia;:no^i>.  For 
their  fuIliT  discussion,  {larticularly  as  to  the  details  of  treatment,  the 
reader  is  referre<l  to  text-lNH)ks  on  general  or  ortho|)UNlie  ^urp•ry.  The 
causes  are  the  same,  and  the  K'sions  are  very  similar  in  all  forms,  and 
Mill  therefore  Ih»  eonsideretl  together. 

Etiology. — The  age  at  which  tulKTcuh»sis  of  the  Umes  most  f  reipient- 
ly  begins,  is  from  the  third  to  the  eighth  year,  it  U'ing  com|taratively  rare 
he  fore  the  end  of  the  second  year.  The  sexes  are  alTecteil  with  aUiut 
etjual  frequency.  Tul)erculous  Ume  disease  may  m-cur  in  a  child  uho  haB 
previously  been  in  ap]»arent  health,  but  more  often  in  one  who  has  lK*en 
reduciHl  by  some  })revii»us  illness,  es|M*cially  the  infectious  diseases;  of 
these,  it  most  frei]uently  followh  measles  and  wluMiping-cnugh. 

A  family  hi^tory  of  tuberculosis  is  [iresent  in  a  large  nuniU'r.  Iiut 
by  no  means  in  a  majority  (»f  the  cases.  Like  tulM*reuI«>sis  nf  the  «tTvieal 
glands,  it  is  rarely  preceditl  by  other  tubercubuis  prlK•e^ses,  although  it 
may  b«'  f«)llowe<l  by  them.  It  UMially  appears  as  an  examph*  of  primary 
inf«*etion:  but  it  seems  very  improluible  that  ^ueh  sh«)uld  actually  In*  the 
ca>e.  it  is  more  likely  that  there  has  previou.**ly  U'en  a  latent  fiN>u<i  of 
tubereulo^is  «*lse\ih«Te  in  the  iMwly.  In  many  cjises.  anticiilent  ih-ease  of 
tbt*  bronchial  glands  has  U'en  demonstrated  by  autopsy.  Infictiim  from 
the<e  or  from  other  tulH*rculous  lymph  glantls  is  the  most  proftalde 
explanation  of  the  origin  of  infection  in  cases  of  iNtne  disi^ase.  However. 
by  some  writers,  notably  l^iumgarten,  tuUTculous  disease  «»f  Umv  is 
regardetl  as  due  to  direct  inheritance,  ami  is  to  U»  comiuintl  to  the  Imne 
le>ions  which  mcur  as  late  manif(*stations  of  here<1itary  syphilis. 

Traumati>m  is  often  an  exciting  cause,  and  it  may  determine  the 

site  of  the  ili>ease. 

Letioni. — The  tulterculous  joint  diseases  of  childlhMNl  are.  a>  a  rule, 
secondary  to  ilisease  t»f  tin*  Umes.  llip-joint  diMsise  u«>ually  Ugms  in 
the  head  of  the  femur,  and  knee-j<»int  disease  in  one  of  the  condyles; 
ankle-jiiint  disease  in  the  lower  epij»hysis  of  th«'  tibia,  etc. 

Tin-  frt'«|uemy  with  wliich  disease  is  seen  in  theditTerent  liN*ationi»  ia 
hlh»\wi  liy  the  following  table,  which  gives  the  numU*r  of  ca^-s  of  i-ach 
form  applying  for  tn-atment  at  the  Hospital  for  l{upture«l  aii«l  rrippl«*d, 
Nt «   V^rk.  during  t«'n  years: 

*^|iiin- 2.14.%  i-am"*.  or  n7'*»  \n*r  iiiil. 

■    lii|i    !,!«:  ••  "  :M-n  •• 

K l.e-.nj  "  ••  -M  :.  " 

Anki.' ..r  tar^u- 'JVi  ••  -  4:i  - 

Kll-.w 71  "  "  l*J  - 

WrM   V)  "  ••  «H»  - 

Shoi.M.r '.M  ••  ••  04  - 

Tulal ■i.TW  I««»« 


898  DIS£AS£S  OP  THE  SPLEEN. 

Malaria, — The  swelling  in  these  eases  may  be  very  great.  The  liver 
is  not  so  often  enlarged  as  in  sj'philis.  There  is  usually  a  history  of  ex- 
posure in  a  malarial  district. 

Tuberculosis. — It  is  rare  to  find  anything  more  than  a  moderate 
swelling  of  the  spleen  in  tuberculosis.  In  the  most  acute  cases  this  may 
be  due  to  the  fever  and  general  infection ;  in  those  which  are  less  rapid,  it 
depends  either  upon  tuberculous  deposits  or  passive  congestion  from 
venous  obstruction,  the  result  of  the  pulmonary  disease. 

The  blood  diseases, — Marked  enlargement  of  the  spleen  is  found  in 
many  cases  of  simple  anaemia  accompanied  by  moderate  leucocytosis. 
This  is  quite  peculiar  to  infancy  and  early  childhood.  The  spleen  is  con- 
stantly swollen,  and  usually  greatly  so,  in  the  pseudo-leukaemic  anaemia 
of  infants,  in  leukaemia,  and  in  Hodgkin's  disease.  In  the  last  two  dis- 
eases the  liver  is  also  enlarged,  but  to  a  much  less  degree  than  the  spleen ; 
in  the  others  it  is  but  slightly  changed. 

Amyloid  degeneration, — The  causes  of  this  condition  and  its  general 
symptoms  are  mentioned  in  connection  with  amyloid  disease  of  the  liver 
(page  4f>3).  The  spleen  is  constantly  involved,  and  the  enlargement  of 
this  organ,  as  well  as  that  of  the  liver,  may  be  very  great.  The  changes 
resemble  those  found  in  the  liver. 

Cardiac  disease, — In  all  forms  of  cardiac  disease,  and  in  other  con- 
ditions in  which  there  is  obstruction  to  the  systemic  venous  circulation, 
the  spleen  is  enlarged.  It  is  seen  in  congenital  as  well  as  in  acquired 
cases.  The  liver  is  usually  enlarged  to  about  the  same  degree  as  the 
spleen,  and  there  may  also  be  dropsy  of  the  feet. 

New-growths,  tumours,  etc. — It  is  seldom  in  early  life  that  the  spleen 
is  the  seat  of  new-growths ;  these  are  usually  varieties  of  sarcoma,  but 
carcinoma  has  also  been  reported. 

Primary  spleno-megaly, — The  rare  cases  of  immense  primary  en- 
largement of  the  spleen  have  been  variously  interpreted.  By  some  wri- 
ters the  condition  has  been  regarded  as  lymphoma.  Bovaird  *  has  re- 
ported two  cases  in  children,  sisters,  one  of  which  was  carefully  studied 
microscopically,  and  the  conclusions  reached  that  the  process  was  an 
endothelial  hyperplasia.  The  condition  was  first  described  by  Gaucher. 
Clinically  the  disease  is  characterized  by  a  slowly  progressing  enlarge- 
ment of  the  spleen  which  begins  in  early  childhood  and  may  continue  for 
from  five  to  twenty  years ;  the  size  attained  is  very  great,  it  often  nearly 
filling  the  abdomen.  In  one  of  Bovaird's  cases  the  weight  was  twelve 
and  a  half  pounds.  The  other  symptoms  are  a  simple  anaemia,  inflam- 
mation of  the  gums  with  haemorrhages  from  the  nose,  gums,  and  some- 
times beneath  the  skin,  and  finally  secondary  symptoms  due  to  the  ab- 
dominal tumour.  The  course  is  very  chronic,  and  thus  far  no  known 
treatment  has  been  of  any  avail. 

*  American  Journal  of  the  Medical  Sciences,  October,  1900. 
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Immoj?  of  the  cord,  tlif  I  ,)miliii-r\*  ronl  iUelf. 

The  iiomber  of  Yertebra;  nnuntly  affected  in  fmm  tyo  to  flye.  The  pitfi 
iif>pearanee  of  the  le««ion  in  a  welNnmrkcHl  cas^r       *  '       i-compaiij* 

ing  cut  (  Fi^.  1 17),    After  the  bodies  of  Uie  ^  roroe  lofl* 

onixl  und  [Hirtiiitiy  broken  down  by  diseaie,  the  prMtttm  from  tht*  tcip^r* 
incumbent  weight  of  tho  body  cauaea  them  to  fall  logelher  And  prodnoci 
ft  backward  displacement  of  the  npinouii  prooeHM,  firitif  rim  to  lh«  d«* 
formity  known  ai»  kyphotic,  which  in  itg  ei* 
treme  form  ia  popularly  I  no  wn  ju  "hnnch- 
back.** 

Any  part  of  tbo  vertobru)  column  may  be 
affected ;  but  the  dtaeaae  ia  moat  frequent  in 
tlio  donal^  region*  aa  ahown  by  the  following 
atatiitica  from  the  Hoapital  for  Rnpturrd  and 
Cripplei) :  of  -1,143  ca*©*,  ]t5  per  cent  affected 
the  dontal  n^gion,  15*3  per  cent  the  lumbar 
region,  ruid  V^*i  jM*r  cent  the  eertioal  refion* 

gjinptoiiii.^'rht'  unsi*t  ia  gradual,  oflmi  in* 
aidiona,  and  the  early  aymptoma  are  f nM|iieiidy 
overlooked  or  miainterpreti^.  The  caaa  may 
go  on  for  weeka  or  even  monthi  before  the 
true  nattire  of  the  dtaeaae  ia  recogniaed«  which 
ia  often  not  until  deformity  haa  occurred.  In 
nearly  all  caaca,  however,  the  early  aymptoma 
are  aufBciently  obaraotariitlo  to  enable  a  canv 
fal  obttnrer  to  make  a  dfagnoiia  beforw  the 
•tUgw  of  deformity. 

The  moal oonnlant  mrly  aymptonsa are :  ( 1 )  -^  Tyl'  *  *^ 

paina  csiunhI  by  the  trritntion  of  the  nerve  ''--jmi^iriSia 

roota  and  referred  to  Tarioita  paria  of  the  body^  -iI«tli»%£S 

following  the  diatrilmlaon  of  thi-  aptnal  oarroa ;  "^^AlSJ 

{t}  rigidity  of  the  ^ioe  from  mn^olar  apaaoi,  4|««ne 

thia  being  an  attempt  to  prvfwnt  aiotioo  at 

the  aeal  of  diiaw ;  and  (8)  llie  amniplioD  of  tanaui  poaiunaa  nalcnlaled 
to  mllett  pswMiire  upon  the  diBHid  fwrlohral  bodioL  Sonetinei  the  tiwl 
eymploma  are  thnao  of  pfffaeure-paralyiia  (page  HtD) ;  at  olhen  they  art 
the  local  aigiia  of  abaoM,  In  addition  to  the  load  ajnptooe  neatioiied, 
Umw  ia  unially  dialitfbod  aleep,  often  aooonpaaied  by  OKNUtfaif . 

Otrvical  di$ms0. — The  paina  are  often  felt  ahof e  the  pohst  of  dieeaee, 
ftnaqnently  in  ttie  form  of  occipital  neuralgia;  eometimea  Ibey  aiw  rtfemd 
to  the  fmnt  or  the  aido  of  the  oedi.  They  nay  be  eo  fipaqneiit  aad  eo 
aofiiw  that  the  face  aaaaniei  a  oooatant  ejpnierion  of  anxiety  or  dialraK 
la  olhar  eaaea  pain  ia  aarilad  onlj  by  aa  a&lonpt  at  motemeat    The 


902  DISEASES  OF  THE  BONES 

The  character  of  the  bone  disease  upon  wt 
pends  is  gonemlly  a  primary  ostitis,  which  affe 
of  the  long  bones  nsiuilly  beginning  near  the 
bones  it  is  a  centml  ostitis.     The  stages  in  thej 
ewelliug,  and  cell  infiltration,  followed  by 
softening  and  suppuration*     In  the  early  st 
larged,  and  on  section  one  or  more  yellowish  fd 
disease  may  be  arrested  in  this  stage,  encapadl 
products  biking  place;  or  it  may  continue  ut 
extensive  breaking  down  or  disintegration  of  i 
disease  eztends  there  are  involved,  the  perioste 
and  finally  the  joint  itself.     Abscess  may  forii 
parts  surrounding  the  bone.    The  process  is  qui 
disease  of  the  lung.     As  the  disease  advances  1| 
loosened,  and  displacement  of  the  parts  occO 
deformity,  due  partly  to  muscular  contraction 
the  body.      The  inflammatory  process  with  | 
generally  goes  on  to  a  certain  point,  where  it 
broken-down  bone  substance  is  separated  and  I 
in  the  discharge,  and  a  reparative  process  be( 
healtliy  bone.     Where  joint  structures  have 
place  by  bony  anb^dosis.       Sometimes  the  d 
surface  without  involving  the  joint;  at  othe 
arroatod,  and  its  products  become  encapsulates 
mation  of  the  joint  may  occur  by  a  gradual  ex 
process,  or  by  a  sudden  perforation  of  the  arl 
of  extensive  disease,  all  the  joint  structures  mi 
membrane,  ligaments,  articular  cartilages,  and 
iug  the  joint.     The  process  of  disintegration 
very  chronic  and  measured  by  months  or  year 
disease  is  from  one  to  ten  years,  three  years  be 
tion.     In  the  great  proportion  of  cases  but  on 
it  is  not  infrequent  in  hosj>itals  to  see  two,  t 
the  large  joints  affected  in  the  same  patient 

Secondary  h.<?i'ons. — Abscesses  form  in  a 
the  cases,  and  often  burrow  a  long  distance  b 
^Amyjoid  degeneration  of  the  liver,  spleen,  ai 
the  villi  of  the  intestines,  occurs  as  the  resnlj 
tion,  chiefly  in  connection  with  disease  of  tl: 
with  that  of  the  knee.  General  or  localize 
tuberculous  meningitis,  may  develop  at  any  ti 

Caries  of  the  Spike-— Pottos  Disease 
inflammation  of  the  bodies  of  the  vertebrw,  i 
tral  portion  and  extending  to  the  periosteui 
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ftet»  to  all  HM* «  nnt  ij^MiiMjv  s[  S<  ( «>n(|]iri1v  it  inv«»lvi^  the  tii*  in- 

^^branes  of  the  vtml,  i\w  thhU  **\  >al  nrrv.-.  ;ni<i  v\*i\  tin*  i**Ti\  it-elT 

The  nuitiln^r  of  verti-bra?  tiiually  alfcctocl  is  from  jjro  to  five.  The  gn>-^ 
af»(K?aninc\*  of  the  lesion  in  a  well-Hiarked  cn^e  is  ghown  in  tht*  acerimpany- 
ing  cut(Fi^,  1T7),  After  the  bodies  of  the  verti*hni!  hart*  lieeoini  **>ft- 
ened  and  partially  broken  down  by  diiieaiie,  the  {m^t^ure  from  thi  f^\\\*t^T- 
incombent  weight  of  the  btuly  cauae^i  them  to  full  together  and  )»nMiur<*ri 
a  backward  displacement  of  the  apiuous  proocMti^is  givinj;  ri^*  Uj  the  dtt* 
formity  known  aa  brpboaU,  whi^'h  in  iiu  ex- 
trvm**  form  U  tintiuWTvtnnwn  aa  **  hunch- 
back 

Any  part  of  r  *   fun  may  he 

alTected;  but  ih**  fnH{uent  to 

the  don>iil  region,  aa  ahown  by  tho  following 
lif  from  ihi*  Ho^piLnl  for  RnptiinMi  and 

C  -  1  ;  of  "2,1 43  CHiiei^  2*4 ''» jier  tren t  alfected 
the  doraai  regtun^  15*S  jier  cent  the  lumbar 
region,  and  l^tj  per  cent  the  cervical  regioci. 

fiympiama-  The  onik^t  in  grtultmi,  ttftpn  in* 
aid iouA,  Hill]  th«»  early  aymptoms  are  fivquently 
overhxikttd  or  miainUtrpntt^d*  The  caae  may 
go  on  for  weeka  or  i»TeQ  montha  before  the 
true  nature  of  the  dtaeaae  ia  reoogniwd*  wliich 
U  often  not  ontti  deformity  haa  ocenrTwd.  In 
naarly  all  csaa»»  howeTer*  tho  early  aymptoma 
are  aafflciently  cHamcteristic  to  enable  a  care- 
ful obaerf i^r  to  make  a  diagouaia  bofora  ib« 
atagio  of  deformity* 

The  moat  constant  early  eymploiitt  are :  (1) 
patJia  caoaed  b;  the  irritalioii  of  the  t>erve 
roola  and  rwfanwd  to  variotta  parts  of  tbe  body, 
following  tba  diatribniioa  of  the  apinal  narraa ; 
(2)  rigidity  of  tbe  apina  from  mnaoolar  apaan, 
Ihb  being  an  atti*mpt  to  prevent  motion  al 

the  ^  M^raae ;  and  (S)  Iba  aflRlfliplioii  of  farioiia  fioaiQm  oaknilaUal 

to  n  i  Mur^*  tipon  tba  iHmtaiil  fartabral  bodlaa   BoaiatfiiMB  Iba  inl 

i^inpioma  ana  tbooa  of  pii'iiinsparalyria  (pa^ee  ^W) ;  at  oihrra  tbey  ara 
Ibo  kwal  aifna  ol  abwiaM  In  addittoo  to  iba  local  vynpiona  aiaolioaed, 
Ibefo  ia  nanally  dialafbed  aleap.  of  Ion  aoeonpanM  bj  noaidag. 

CVrvfcw/  iftMise. — The  pains  ans  often  felt  abcive  the  point  of  djaeaaet, 
fraqoentjy  in  the  form  of  ooetpital  naitialgia;  tooiaiiiBaa  Uioy  aro  fwfanad 
to  Ifaa  front  or  the  itda  of  the  sacli.  Tboj  wmj  bt  ao  traqnoiil  aad  an 
Mfora  Ibat  tho  faca  aaaannaa  a  oonalaal  aspMion  of  aaaiaty  or  diairaaa 
In  oOwr  oaaoa  pain  ia  oidtad  only  bj  m  atloai|il  ai  novanettt    The 
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DISEASES  OF  THE  BONES  i 


The  character  o!  the  bone  disease  npon  w] 
peuda  IB  generally  a  primary  ostitis,  which  afl 
of  the  long  bones  usually  beginning  near  the 
bones  it  is  a  central  ostitis.     The  stages  in  th 
swellings  and  cell  infiltmtion,  followed  by  ( 
softening  and  suppuration.     In  the  early  st 
larged,  and  on  section  one  or  more  yellowish 
disease  may  be  arrested  in  this  stage,  encap 
products  taking  place ;  or  it  may  continue 
extensive  breaking  down  or  disintegration  o] 
disease  extends  there  are  involvet),  the  perioa 
and  finally  the  joint  itself.     Abscess  may  fo: 
part^  surrounding  the  boue»    The  process  is  q 
disease  of  the  lung.     As  the  disease  advances 
loosened,  and  displacement  of  the  parts  oc 
deformity^  due  partly  to  muscular  contraotio 
the  body.      The  intlanimatory  process  witl: 
generally  goes  on  to  a  certain  point,  where  J 
broken-down  bone  substance  is  separated  anc 
in  the  discharge,  and  a  reparative  process  b 
healthy  bone.     Where  joint  structures  havi 
place  by  bony  ankylosis.       Sometimes  the 
surface  witliout  involving  the  joint;  at  otl 
arrested,  and  its  products  become  encapsulal 
mation  of  the  joint  may  occur  by  a  grafiual  t 
process,  or  by  a  sudden  perforation  of  the  a 
of  extensive  disease,  all  the  joint  structures  i 
membrane,  ligaments,  articular  cartilages,  an 
ing  the  joint     The  process  of  disintegratio: 
very  chronic  and  measured  by  months  or  yej 
disease  is  from  one  to  ten  years,  three  years 
tion.     In  the  great  proportion  of  cases  but  c 
it  is  not  infrequent  in  hospiUils  to  see  two, 
the  large  joints  affected  in  the  same  patient. 

Secondary  leHons. — Abscesses  form  in 
the  cases,  and  often  burrow  a  long  distance 
Am^^loki  degeneration  of  tin*  liver,  spleen^ 
the  villi  of  file  intestirwH,  occurs  as  the  resii 
tion,  chiefly  in  connection  with  disease  of 
with  tlmt  of  the  knee.  General  or  locali 
tnberculoos  meningitis,  may  develop  at  any 

Caries  of  the  Spine— Pott's  Diseas 
inflammation  of  the  bodies  of  the  vertebrfle, 
tral  portion  and  extending  to  the  periostei 
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nnrfH^ronti  Scconilarily  il  r  Oie  metD* 

^branes  of  tho  uml,  tli«  lal  norvit*.  and  ev.  rd  iUelf. 

The  number  of  vrrt<*lir»  iwually  affei^twl  is  from  t-flnjQ  five.    The  ffow 
uppi»animi»  of  the  legion  in  a  well-inarke*!  cft*c*  i-    '  n  the  teiH>Ripillj* 

ing  cut  {  Vt^.  ITT).    After  the  bodies  of  the  vi  i  ave  beeone  tioft* 

ened  and  partially  broken  down  by  diieaae,  the  pn*jimirp  from  Ibeiuper* 


'her  and  prodnoM 
1^  riJK*  lo  lb«  dt* 


incumbent  weight  of  the  body  cnuit^  ihrm 
a  backward  displacement  of  the  sptnoui  p: 
formity  known  im  kj-phosiii,  which  in  it^i  ei- 
tn*me  form   '\a  pojtrjlnrlv  Icnown  M  **  huneb- 
back;* 

Any  part  of  tho  vertebral  oolnmn  niay  tte 
affected;  but  the  diaeaaa  ia  tiio«t  frequrnt  in 
tho  doraal_ region,  tt  ihown  by  the  followiitj 
fttiiti»tic8  from  the  Iloiipitifcl  for  Rut 
CripjUed :  of  %\id  **»«•*,  J^;5_ger  c* 
the  doraal  region,  U*3  per  cent  the  lamhar 
region*  and  r^SJ  per  cv       !      ^rfical  n*gi<m< 

Sympioou.— The  vr  nujual,  uftrn  in* 

•idiouft,  and  the  early  iymptomii  an?  freqtMmUy 
oTiirlotfkHl  or  mljiinterjireted.  Thit  cMe  niAy 
go  on  for  w(*ek«  or  even  montha  before  the 
true  nainre  of  the  dineiuie  is  recoguiaed,  which 
ia  often  not  until  dcformiiy  baa  oceitrred.  Ia 
nearly  all  ciiae«,  howeter,  tho  early  eyinploaia 
are  aufficientlj  characteristic  to  enable  a  cmre> 
ful  ohaerrer  to  make  a  diagnoaia  bafort  die 
atage  of  deformity. 

The  moat  constant  nptoinaafe:  (1) 

paint  cauaed  by  the  .,....^...';i  of  the  nerte 
rvKita  and  referral  to  varioiia  parts  of  the  body, 
foUimiig  Iba  djatribatioii  of  tlia  a|iiaal  oarvae ; 
{%}  rigidity  of  llie  apine  from  atnaealar  apeanit 
Uiia  Wing  ati  atu»mpt  lo  (irefifiit  molloo  at 

the  aeai of  dieeaee;  and  (3>  tlia  aeeamplba  of  tarioiie  poatocai i-alctilalad 
to  relief  a  preapm  opon  tho  dteeeeed  forlelnal  bodiaa  SooMllaiee  tlia  Ibal 
aymptoma  are  thoee  of  preeaiire-pafmlyeii  (pi^ri  ^tO) ;  ni  olhon  they  are 
the  local  aigaa  of  abiceaa»  III  addiUoa  to  the  local  aympUNna  BiemtioMdlt 
Ibara  ia  iiaoally  diatnrbad  deep,  ofleii  aoeompaiiied  by  noaniiig. 

O^rpftnl  dismM0, — The  paina  atv  often  felt  ahofe  the  point  of  dieeaae, 
fira^iieatly  in  tlie  form  of  of?cipitjil  neuralgia;  aofwatimea  Ibey  aiw  lafarred 
to  tba  livot  fir  th^^  aide  of  the  neck.  They  ouf  be  eo  frequeol  asd  ea 
eefera  that  the  face  a«iuiiea  a  oooetaiit  aippeeeina  of  aaikly  ur  diatiwa 
In  other  oaaea  paia  ia  eiellad  only  by  aa  allanpl  al  mofaiBcat    Tba 
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DISEASES  OF  TBE  fiOKES  A] 


mu scalar  Bpasm  most  frequently  takes  the  for 

times  of  alight  opisthotonus;  sometimes  ther 
head  by  a  tonic  spasra  of  all  the  muscles  of 
passive  motion  is  resiBted,  and  any  movement ' 
child  involuntarily  steadies  its  head  with  iti 
come  on  gradually  and  are  persistent  Sometin 
the  first  thing  to  attract  attention  is  a  progrd 
extremities,  which  proves  the  beginning  of  p4 
first  marked  symptoms  are  those  due  to  the  ti 
geal  or  a  retro-oesophageal  absct* ss.  * 

The  deformity  from  cervical  disease  devel 
the  disease  is  located  elsewhere.  Usually  the 
thickened  in  a  nearly  uniform  way,  and  ofte 
settled  downward  upon  the  shoulders.  In  tl 
kyphosis  is  not  infrequent;  but  in  the  middle 
more  often  an  anterior  prominence,  which  ro 
wall  of  the  pharynx. 

Dorsal  disease. — The  referred  pains  are  noi 
and  take  the  form  of  intercostal  neuralgia  or  p€ 
abdomen.  Tiiey  are  often  ascribed  to  cold,  ma 
There  is  a  disposition  to  assume  the  prone  ] 
also  to  lean  across  a  chair  or  the  lap  of  the  nu 
fully,  holding  the  spine  erect  and  very  stifflyi 
in  getting  into  or  out  of  bed,  or  in  rising  fron 
Uhe  beginning  there  may  be  a  slight  lordosis,  o 
of  disease^  instead  of  the  usual  kyphosis  or  bfl 
latter  soon  takes  its  place,  and  with  it  is  seen  t 
the  lumbar  region. 

Lumbar  disease. — The  first  eymptoms  here 
nesa,  referred  to  one  of  the  lower  extremities 
the  suspicion  that  the  hip  is  the  seat  of  disease 
ness  there  may  be  a  tilting  of  the  pelvis  to  on 
a  distinct  lateral  curvature  of  the  spine.  He: 
quent  nor  so  severe  as  when  the  upper  part  of 
may  be  felt  in  the  groin,  in  the  loin,  in  the  t 
the  hypogastrinm.  The  gait  and  attitude  are 
ing  the  shoulders  w^ell  back,  the  patient  wal 
holding  the  spine  with  the  greatest  care.  E 
wardly  and  with  difficulty.  Deformity  is  i 
marked  as  when  the  disease  is  dorsal,  and  ofte 
are  symptoms  due  to  the  formation  of  psoas  al 
one  thigh,  and  a  tunionr  deep  in  the  iliac 
inner  aspect  of  the  thigh ;  in  both  locations 
for  hernia. 


CABIW  OF  TITE  8PINE. 
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Pkifiimi  fjtnminatwH, — Wbenevar  aiij  of  the  alxive  ftymptomi  ftre 
prewmt,  the  child  HhoulJ  be  stripped  mod  Mubtnitt4Kl  ti)  ji  tharough  eimni* 
nation*  the  ptirpci«o  of  which  should  b<^  to  tlot4Triiiitin,  first,  tho  rsistooot  of 
any  deformity ;  necondly,  tho  mobility  of  the  ipiuc ;  thirdly,  the  pnmnm 
vt  any  secondary  legions,  such  as  rnhmstrnm  or  pMslyaia  The  mobility  of 
the  spine  is  best  determined  by  studying  the  attitude^  gait,  and  posture  of 
thf>  child,  and  the  manner  of  stooping  or  rising  from  ibe  floor.  The  giil 
has  alr^idy  bec^n  deecribed  with  the  symptoms  of  lumbar  diaeiie.  Am  il 
has  been  aptly  put, ''  ^^  ks  irith  iu  lt*g)t  but  nol  with  ite  bn^** 

In  stooping,  the  same  un  U>  bc^nd  or  move  the  qitne  is  aaeii. 

It  is  often  impossible  to  induce  the  child  to  stoop  at  all,  and  when  it  does 
so,  t4  '  >  some  objeci»  there  is  acute  flexion  at  the  knae  and  Upi  \mi 
as  lirn  tig  of  the  spine  as  poitible.     In  rising  fmrn  the  recninbeot 

position  the  Sttme  thing  is  seen.  The  posture  and  attitude  of  the  child 
will  be  modified  by  tbe  potitjon  of  the  diaoaae,  and  aoraewbal  by  the  m> 
tivity  of  the  prooefli  at  the  Ume ;  however,  by  ooroparing  the  mofennls 
ntferrvd  to  with  those  of  a  healthy  child,  the  groat  differenoe  will  al  one* 
bo  apparent  If  the  symptoms  jnitnt  to  oerncal  disease,  a  digital  nqihir*- 
tion  of  the  pharynx  for  deformity  or  abaoasi  sbociUl  bit  miiitk%  and  tbe 
extremities  shoold  be  examiufni  for  paralyaia.  If  thi*  disrase  ta  in  tba 
lumbar  region,  deep  palliation  of  the  iliac  foaaa  should  be  made  to  diaootar 
a  psoas  abaoeas,  and  the  passive  movements  of  tbe  ihigb  ahonld  baoaiiftillf 
tested  to  determine  whetlier  there  ts  any  raistanee  to  extreme  eiteiisioa, 
thb  oftan  batng  prasent  U^fore  the  psoas  tumoar.  Ko  ouatar  bow  ekarly 
the  lamana«  may  ba  at  the  hip,  it  sbouM  be  remamhared  that  Hiis  oflan 
reaulla  from  dtaease  of  the  lumbar  spina.  If  liia  Ikigli  la  fl^pad  and  f  raaly 
movable  exoept  in  extension^  the  symptoma  aia  piobabiy  Iba  rasull  of 
psoas  irritation,  for  in  hip* joint  disease  tbe  otber  movemanlv  of  tba  joinl 
arealao  resisted. 

The  deformity  of  Polt*s  diMaaa  is  oflan  spoken  of  aa  *" angular**  earm- 
tnro  of  the  spine.  While  this  is  a  tma  deaeriplion  of  the  disease  al  an 
advanced  stage,  there  ia  oflan  in  tbe  earlj  slaga  oolj  a  feoetal  tsurva. 
Later  a  slight  kooekle  is  asan  from  the  nnnalnnl  prc^yaction  of  a  single 
spinons  prooses.  Thia  dafomtty  ntay  increase  and  finally  involve  five  or 
six  varlabfm  It  ia  nsanlljr  grsaleil  in  tba  nppor  dofsd  regioii.  A  sliflit 
prominanoa,whioh  does  nol  disqipear  on  snspaniliif  tha  ptttal,  isalwqn 


upon  praesQia  over  tbe  spinoaa  prpoamea  and  inoraasad 
eensitivanasa  to  heal  and  eold,  are  rarely  psaasnL  Mn  may  aomalimas 
be  produoed  by  downward  presaare  opoa  Iba  bead  or  sbonlderi  in  th«*  axis 
of  tha  spina*  This  symptom  is  no4  naoaaaypy  for  di^nasia»  and  tba  at- 
tempt to  elidt  it  ia  slmgly  aondimnod  by  Oibney,  who  te  asan  aeriaaa 
hnmi  follow  such  a  last 

ONiras  i^iis  rftsaaas —Oarias  of  Iba  spina  is  a  vary  cbranb  disaaaa.  Its 
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eoftfue  beiJig  meamnxei  by  months  or  jean,  Im 
diaefljeSv  bjr  periocLi  of  lenaimon  and  exjuxita 
follow  inummlisiD,  and  is  ofleii  aiocompank^ 
%cem.  After  the  di«ea«e  has  lasted  from  on^' 
tire  taflammation  HBQallj  oeasea  and  repair  ' 
efTiK^ted  bj  a  procesa  of  oonsolidation  of  tbi 
vertebrae,  and  the  production  of  ankylosis, 
by  traamatiaiD,  by  improper  treatmeol  or 
mechanical  sapporta  before  the  disease  is 

Ab9cu$M, — ^Tbe  frequency  with  which  al 
what  upon  the  treatment  Townaend  states 
present  in  20  per  cent-  They  are  rarely  seei 
months  from  the  beginning  of  symptoms,  and 
ond  year  of  the  disease.  They  sometimes  fori 
more  frequently  they  appear  as  typical  cold  \ 
with  cervical  disease  are  retro-pharyngeal  ol 
may  operj  externally^  nsually  just  above  the  cU 
mastoid  mascle.  Those  with  disease  of  the  loi 
vertebrsB,  are  apt  to  burrow  along  the  spine, 
gion ;  rarely  they  may  rupture  into  the  casop 
Those  with  disease?  of  the  lower  dorsal  or  luni 
above  the  iliac  crest  posteriorly,  or  burrow  ani 
nal  muscles,  but  the  usual  course  is  for  them 
appearing  in  the  groin  just  above  Poupart's  li 
inner  aspect  of  the  thigh. 

Paralysis  occurs  in  about  one  half  the  casei 
the  lower  cervical  and  upper  dorsal  vertebrce, 
ease  is  below  the  middle  dorsal  region  (see  Cora 

pTOgnoiii.— The  actual  mortality  of  Pott' 
80  mimy  of  the  consequences  of  the  disease 
appreciated  until  adult  life  is  reached.  The 
causes  is  from  ten  to  twenty  per  cent.  The  ( 
tion  from  prolonged  suppuration,  amyloid  de 
taberculoBis,  and  tuberculous  meningitis.  Sc 
curs  from  pressure  upon  the  cord  in  the  uppe 
pressure  effects  of  abscesses  in  the  posterior 
nicdiuHtiuum. 

Tlie  prognosis  as  to  the  amount  of  perma 
upon  the  seat  of  the  disease,  the  time  at  whi 
upon  the  thoroughness  with  which  it  is  carrie 
to  deformity  are  obtained  when  the  disease  is 
gion.  With  improved  methods  of  treatment 
of  these  patients  recover  with  an  insignificai 
some  with  none  whatever. 
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Diagnotii. — T\w  Njunul  deformttj  rftsnltinf;  fmni  Tott  a  i](M?aae  mmy  ha 
eonfr)nn(]fii  with  raciiitic  k}^»bogiii  or  witii  rotary  Uteral  curratitiv.  SAehiiio 
curvatures  { \m^r  ^*il  )  are  iisunlly  m*en  in  chiliiren  under  eigbteen  iuouth« 
of  age, a  time  when  Pottos  <JiBt*ii«e  U  rare;  t>iere  are  other  iigti«  of  nckeU 
preik^nt,  and  inntaa^i  of  rigidity  tber«f  in  usually  undue  tunbility  of  Uio  npiDo* 
What  iH  true  of  riokc'U  tnay  Im  aatd  of  all  cunrainrii  d^pttiding  upon  tnal- 
nutrition,  EoUiry  latcnil  ourvature  is  aeon  about  puberty « rarely  in  young 
children  except  in  connection  with  ricketa.  A  itight  lateral  deviation  at 
the  spine<,  sometimea  aeen  in  the  early  atage  of  cariea,  ma?  raietnble  a  ca«e 
of  iueipii'ut  rotary  cunratnre.  The  latter  ia  not  attended  by  pain  or  rigiditj, 
and  i»  mmi  frecjuent  in  young  girU  fmtn  elefeu  to  fourteen  yimn  of  ag«. 

Otbor  abaoeaaea  may  be  miataken  for  Ihoao  d^wodonl  iipoiii  Tcrtebral 
cariea.  Thia  difficulty  ia  Ukaljr  to  axial  in  Iha  caaea  altondad  by  lery 
little  spinal  deformity*  Thaaa  abacaaaaa  are  moat  frequently  in  ibe  iliac 
foaaa  or  in  the  lumbar  region,  and  may  be  due  to  periuephritii  or  ap* 
{H^^ndicitia.  The  latter  are  more  aonle  than  thoae  depending  upon  bona 
diacaae  and  usually  accompanied  by  fever,  Tumoun  of  the  fertebne  or 
of  the  apinal  cord  may  give  riae  to  aymploma  almoal  idaotioal  with  tboaa 
reaulting  from  oomprQaaio&  mjralitia  dot  to  Poil%  diaaaaai  but  both  of 
tbeaa  afe  extrMnely  imra. 

Trtatmanl— The  traitiiieiil  of  Pott'a  diaaaae  ia  both  faneiml  and  local, 
anil  ncithi  r  should  be  nagkeled.  The  conalitutioiial  tivatnitiil  abooM  ba 
aimilar  to  that  employed  in  other  forma  of  tubcrtmloauL 

The  indieaiioiia  for  local  treatmoiit  are  to  put  Iha  dianaaed  parti  at 
reai,  by  immobBiaing  the  aptne  and  ramoiiiig  the  airpertiiinimbeDt  weight 
of  the  body.  With  the  great  ad?aiioea  made  in  ortbopvdie  auiferf  it  ia 
no  longer  neoeaaary  to  confine  Ihaae  patienta  in  bed«  aa  w«a  formerly  prao* 
tiaed,  to  aeoora  thia  reanlt  It  may  be  aooompliahed  either  by  pbaM^* 
Fari%  or  aome  other  fofm  of  jacket,  or  a  pniparlj  Itllng  aleel  brace*  A 
head-aopport  ahoold  be  attached  to  all  foroia  of  appafataa,  if  Ibe  diaaaae 
ia  above  the  middle  doraal  region.  The  oloaaal  attention  to  dalaOa  and 
much  eiperience  in  tlie  uaa  of  apparalaa  aie  requiied  la  aaoara  the  baal 
roattlta  In  perbapa  no  ehaa  of  caaea  baa  the  baoatrial  naoAU  of  mod* 
era  adenlifio  treatment  been  more  apparent  tlian  in  tboae  of  Pott*a  dia* 
aaae^  For  the  delaila  tn  rofard  to  the  eiaebaiiiea)  tnalnent  and  tbe 
different  forma  of  apparmluai  the  rcailer  ia  reterrad  to  worka  on  ger.eral 
or  orthopmlie  anrgery. 

AimrtTLAB  OiTiTfe  or  tbi  Hip— ili  -    IUbilapie^ 

(touiajra.— In  early  childhood  thia  general  >  aa  a  cbnm. 

in  the  head  of  the  femur,  Harting  near  tbe  epiphymd  line.  EioepdMi* 
allyt  and  aooording  to  Gtboef,  oftaaer  ia  older  childnm,  it  bagtna  in  tba 
aoetabnlem.  Tbe  palhokflieal  prooeaai  aa  welt  aa  the  clinical  biaioryt  ia 
genenUy  deaeribed  aa  oonaiallng  of  three  itagtv.  In  tbe  flrat  atage^lhal 
of  aititia    Ibe  leaiona  are  limited  to  the  bone  i  ia  tbe  aaoond  atag>    ihat 
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of  arthritis — all  the  joint  structures  are  involved,  and  in  this  stage  sup- 
puration usually  occurs;  in  the  third  stage  there  is  breaking  down  and 
absorption  of  the  head  and  sometimes  of  the  neck  of  the  femur,  which, 
with  destruction  of  the  ligaments,  leads  to  marked  displacement  of  the 
parts  from  muscular  contraction.  The  disease  may  be  arrested  in  the 
first  or  in  the  second  stage,  or  it  may  continue  through  all  three  stages. 

Symptoms. — Clinically,  the  usual  duration  of  the  first  stage  is  three  or 
four  months ;  it  may  last  only  for  a  few  weeks,  it  may  extend  over  two 
or  three  years,  and  the  disease  may  be  arrested  in  this  stage.  The  onset 
is  usually  very  gradual,  and  the  symptoms  are  often  considered  of  trivial 
importance  until  they  have  continued  for  some  weeks.  Generally  the  first 
thing  noticed  is  slight  lameness,  due  to  stiffness  of  the  joint.  In  the 
beginning  this  may  be  seen  only  in  the  morning,  wearing  off  during  the 
day.  It  may  be  accompanied  by  some  tenderness  about  the  hip  and  a  dis- 
inclination to  walk.  A  little  later  the  child  complains  of  pain,  which  is 
most  frequently  referred  to  the  front  of  the  knee  or  the  inner  aspect  of 
the  thigh,  but  only  in  rare  cases  to  the  hip  itself.  This  is  slight  at  first, 
but  gradually  increases  in  frequency  and  severity,  and  soon  there  are 
added  the  "  starting  pains  "  at  night,  which  are  one  of  the  most  character- 
istic features  of  early  hip-disease.  These  pains  are  produced  by  a  sadden 
spasm  of  the  muscles  during  sleep.  The  child  often  cries  out  sharply 
without  waking,  sometimes  wakes  with  a  cry ;  this  is  often  repeated  sev- 
eral times  during  the  night.  Soon  restlessness  and  fretfulness  daring  the 
day  are  present.  The  lameness,  which  at  first  was  slight  and  occasional, 
or  noticed  only  in  the  morning,  comes  to  be  a  constant  symptom,  and 
week  by  week  increases  in  severity.  The  evolution  of  these  symptoms 
may  take  only  a  few  weeks,  but  sometimes  they  come  and  go  in  the  most 
inexplicable  manner  during  a  period  of  several  months,  or  even  one  to 
two  years,  before  they  are  fully  developed. 

Physical  examination. — Every  child  with  a  suspicious  lameness,  or 
with  pains  like  those  mentioned,  should  be  stripped  and  submitted  to  a 
thorough  examination.  The  first  points  to  be  observed  on  inspection  re- 
late to  the  general  contour  of  the  hip ;  every  prominence  and  depression 
should  be  carefully  noted.  Then  the  attitude  and  gait  should  be  studied ; 
and  finally  all  the  functions  of  the  joint  should  be  carefully  tested,  and 
the  limbs  measured,  to  determine  the  existence  of  shortening  or  atrophy. 
At  every  step  a  comparison  should  be  made  with  the  sound  limb.  The 
contour  of  the  hip  is  changed  quite  uniformly  :  there  is  broadening  and 
flattening  of  the  whole  gluteal  region ;  the  trochanter  is  unnaturally 
prominent;  the  gluteal  fold  is  shortened,  and  often  single  instead  of 
double.  There  is  no  characteristic  position  of  the  limb  in  this  stage. 
There  is  atrophy  of  the  thigh  and  often  of  the  calf.  In  Fig.  178  is  shown 
the  appearance  of  a  typical  case  in  the  full  development  of  the  first  stage. 
In  walking,  the  child  favours  the  diseased  side,  throwing  the  weight  as 
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mnch  as  poflsible  upon  the  sound  limb;  but  all  thf^o  Jtymptonui  arsof 
much  less  importauoe  for  diagnosiB  than  ii  an  examiuatiuu  of  the  foor* 
tiona  of  the  joint 

For  thiH  purpose  the  child  shotald  bo  plaofd  upon  a  table  npoti  its 
back,  and  the  various  movements  of  i\w  hip — abduction^  addnetion*  flciicMi, 
ext^msion,  uml  rotiition — f;hould  t)o  executiHl,  Ursi  with  th^  aoimd  limb 
and  then  with  the  suspccte^l  one,  the  two  being 
carefully  compar^l  at  e?ery  point  to  detemuDe  ^^  --  ^ 

the  degree  of  motion  allowed*  It  is  not  neo«a- 
sarj  that  force  should  be  employed  or  pain  in* 
flieted.  If  the  symptoms  have  existed  for  some 
weeka,  there  is  generally  a  limitation  of  motion 
at  the  hip  in  all  dirtf.^tjons«  but  first  usually  in 
abduction,  rotation,  or  etxtenaioii*  In  mors  ad* 
Tanced  eases^  no  motion  whatever  may  be  per* 
mitted  at  the  joints  the  pehis  tilting  with  Uie 
slightest  movement  of  the  femur.  Tbii  fixation 
of  the  hip  is  due  to  tcmic  mnsonlar  ipaaoi. 
Crowding  the  artitruhir  surfaces  togelhsr*  by 
pressure  upon  the  heel  or  trochanter*  prodocea 
paint  which  is  usually  referred  to  the  joint 
This  teat  should  be  carefully  made«  kst  injury 
be  inflicted.  Oibney  Gautians  s^jaiiial  wamjoa- 
lions  under  ether,  itni:e  in  this  way  aerions  in- 
jttry  may  be  done  uneoiieotoinly. 

iSmmf  #%«.  -This  has  been  oallad  Ibeati^p 
of  arthritis.    Its  existence  may  be  aflRsmed  whesi 
the  limb  takee  the  poaition  of  marked  pifnna- 
neat  deformity,  which  is  due  at  Ihfa  period  to 
mosenlar  action,  not  to  deatroeiive  bone  changes. 
The  tnuiaition  from  the  first  to  the  aeeond  atage 
ia  in  moat  cases  a  gndnal  one,  and  tlie  Una  be- 
tween the  two  can  nei  he  sharply  drawn ;  soomh 
timfea,  howeirer*  it  ia  rapid^  and  marked  by  a 
aharp  exioerfaalien  of  all  the  sgrnpleiiiB.    This 
may  indioale  n  aodden  perfofBtion  of  the  joint, 
and  the  rapid  detelo|Nnenl  of  aoppnratire  arthritis, 
remit  when  an  ahscsas  which  has  been  slovly  foratinr  ^  '* 
ioi4i  the  joint ;  or  acnte  Joint  inflanuniion  may  bt 
sa  eiident  a  oaose.    Sometimes  the  pus  raadiea  the  snrfaee  Mww  the 
eapsalar  ligament,  and  the  joint  rwmattia  intact     An  neola  ataeerhn* 
Hon  ia  tndbaled  by  inciwaeed  pain,  exeemife  lendcraem  aboiii  the  htp, 
eAsn  by  tnabtltty  to  wmlk«  or  eten  to  bear  any  woghf  ^e  limb,  and 

fkeqaently  by  ferer.     The  posjlion  nammed  by  the  ...^^  ^  now  tairlr 
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characteristic.  The  foot  is  generally  everted,  the  thigh  slightly  flexed  and 
rotated  outward,  and  the  limb  apparently  lengthened.  There  may  be 
infiltration  anywhere  about  the  hip,  due  to  the  formation  of  an  abscess. 
The  muscular  spasm  is  so  great  that  the  joint  is  locked, — no  motion 
whatever  being  allowed.  Abscesses  may  form  at  any  point  about  the 
hip;  they  are  especially  frequent  at  the  upper  and  outer  aspect  of  the 
thigh,  and  may  burrow  long  distances  before  reaching  the  surface.  The 
duration  of  the  second  stage  also  is  indefinite,  but  it  usually  lasts  from  a 
few  months  to  a  year,  or  the  disease  may  be  arrested  in  this  stage. 

JTiird  stage, — There  is  now  marked  deformity,  which  is  the  result  of 
muscular  contraction  after  absorption  of  the  head  and  sometimes  the 
neck  of  the  femur,  and  destruction  of  the  ligaments.  The  position  of 
the  limb  is  a  very  constant  one,  and  resembles  that  present  in  dislocation 
upon  the  dorsum  of  the  ilium.  There  is  shortening  of  from  one  to  four 
inches ;  the  thigh  is  strongly  flexed,  adducted,  and  rotated  inward,  and 
the  foot  is  inverted ;  the  trochanter  lies  against  the  outer  surface  of  the 
ilium,  and  is  above  N61aton's  line.  In  this  position  the  joint  may  be- 
come ankylosed.  The  displacement  usually  comes  on  gradually,  but  it  is 
sometimes  so  sudden  as  to  be  mistaken  for  a  true  dislocation,  although 
the  latter  is  exceedingly  rare  in  the  course  of  hip-disease. 

There  is  now  marked  atrophy  of  all  the  muscles  of  the  limb,  and  the 
thigh  may  be  two  or  three  inches  smaller  than  its  fellow.  No  motion  at 
all  is  usually  allowed  at  the  hip,  but  this  is  compensated  for  to  some  degree, 

by  the  exaggerated  mobility  of  the  lumbar  spine.     The  spinal  curyature 

lordosis — is  very  marked  both  upon  standing  and  walking.  The  duration 
of  this  stage  may  be  several  years.  From  time  to  time  exacerbations  oc- 
cur, often  excited  by  falls,  and  accompanied  by  the  formation  of  new  ab- 
scesses. In  protracted  cases,  all  the  soft  parts  about  the  hip  may  be  seamed 
with  cicatrices  from  old  sinuses.  After  the  disease  has  gone  on  to  the 
third  stage,  cure  can  take  place  only  by  ankylosis. 

Diagnosis. — The  important  point  in  the  early  diagnosis  of  ostitis  of 
the  hip,  is  the  gradual  evolution  of  the  symptoms,  the  most  characteristic 
of  which  are  lameness,  "  starting  pains  ^'  at  night,  and  impairment  of  all 
the  functions  of  the  joint.  Mistakes  in  diagnosis  most  frequently  arise 
from  a  failure  to  obtain  a  careful  history,  and  from  relying  too  much 
upon  the  symptoms  of  lameness  and  deformity.  The  essentially  chronic 
character  of  the  disease  should  constantly  be  borne  in  mind.  In  the  vast 
majority  of  cases,  with  a  careful  history,  and  a  thorough  examination, 
there  can  be  but  little  doubt  as  to  the  diagnosis  except  at  the  very  outset 
The  proportion  of  obscure  and  irregular  cases  to  those  following  the 
regular  course,  is  small. 

In  the  early  stage,  hip-joint  disease  maybe  confounded  with  a  strain  of 
the  joint,  with  muscular  rheumatism,  poliomyelitis,  periostitis  of  the  shaft 
of  the  femur,  phlegmonous  inflammation  in  the  neighbourhood  of  the 
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Joint,  or  with  otirios  of  the  luu»bar  spine.  In  the  aecond  bUl^  ihore  ii 
CTon  loss  clifliciilt)'  in  ilmgnuMiii,  uUhough  ubocesdei  reiultiiig  from  periue* 
pbrttja  or  ap[icindicTitig  have  hm^n  miittaketi  for  thoie  arUtng  fn>ui  hip-dia* 
eaacu     In  ihv  tltir<l  sUigo^  a  mi^tako  is  almost  impiiiMubW. 

Prognoiia.  -This  is  to  bo  eon»id«jrcd  both  with  reference  to  life  and 
limb.  The  records  of  the  Hospital  for  Buptured  aod  Crippled  tboir  itw 
tnorUlity  of  ]i(>»[»ititl  puti(«ntd  with  bip-diaeiafle  to  be  iiearlj  315  per  oen^ 
Thifi  inchuies  fh^nthit  dinretly  or  iuiiire<!tlj  traoeaUe  to  the  diaeaie.  Tlie 
oauaes  are  nearly  the  same  as  iti  cariea  of  the  tpiiief— ^ixhaoftiaD  from  pro* 
longed  fill  ppu  rat ion«  amyloid  degeneration,  imd  general  tabefooloiia  or 
tuberculous  ineuingitia. 

Under  the  mogt  favourable  conditions,  the  diaeaat  may  be  arrwtod  in 
the  first  stage,  and  recovery  oecnr  without  lamencia  or  any  notic^eable  Im* 
painnent  of  thr  joint  fiuictioniL  Thin  reault,  however,  in  not  oft4"D  ob- 
tained^ becati«e  the  diseaw  U  uffually  well  advanced  befoni  il  it  rBO0fiiiied« 
or  becaoBe  of  the  diiBcnlty  in  the  way  of  carrying  nnt  all  the  detaila  of 
treatment  in  the  b4*ftt  poaaible  manoer.  If  the  dint^jue  has  ailvanecd  to  tba 
secKind  j^tage,  and  suppuration  has  oc<*urnHl«  there  alwaya  rfoolu  iotsie  im- 
pairment of  the  joint  functioOji;  usually  thero  are  decided  latMomi  and 
markeil  muscular  atrophy»  but  very  little  ahorleiiiiig  or  deformtly,  pmfklod 
the  limb  has  been  kept  in  the  proper  position.  If  the  diatiMt  has  id* 
Taneed  to  the  third  stage,  t^»ri'  Hn*  ftUnv^  murkiMl  Hhorteningt  doTomilgpt 
and  lamene«)i* 

TngtB0]tt~The  indiratiou^  for  con^titutianal  InsalowDt  «o  Um  MBii 
aa  in  eariet  of  the  spine.  The  purpose  of  local  tf«alaieiit  ia  In  ieeai«  om* 
stant  and  complete  roat  for  the  diseaaed  parts,  aod  to  provtoi  deformity* 
Rest  is  secured  by  overeoming  the  mnactilar  spaam  by  iBoaiii  of  aileiiOQOa 
by  immobilising  the  joint,  and  by  transferritig  tba  vaigbt  of  tho  bod]r«  bi 
walking,  from  the  hip  to  the  periosittai*  All  tboit  itidksotioDt  atw  mm 
met,  while  the  patient  is  up  and  about*  by  the  uia  of  Uio  dkmI  oppRHnd 
apparatus.  Formerly,  rest  and  immobiliaatioii  ooald  bo  laeiirtd  only  by 
keopfog  the  patient  in  bed,  with  the  oae  of  the  weight  and  poUiJ*  Tho 
goooral  ofiinion  ot  <irtbopaNlic  aarfaona  al  the  present  day  b  agatait 
idsion.  rxn^pt  in  caiaes  wbere.  In  iplla  of  trt^tnimt  by  apparaloa^  Ibo 
diiWi  has  ailvanciH]  to  the  Ihjnl  tiimgf^^  and  in  oaica  whoro  life  ia  throat* 
aned  from  prnlonged  suppiiratto¥~and  aihaitatiott.  Undtr  tbase  oon- 
ditiooa*  excision  should  be  iierfiirroftl ;  bol  siarly  aieiiioii  gifM  toaiiHt 
very  maofa  inferior  Uj  thiMe  olitatned  by  meehaaiod  and  onoilttiitfamAl 
treatment 

ABnciri.aR  OsriTia  or  ran  KirB9»K3f^Kloiirr  lliazaai— Wnrrn 
8wiLU!fr]v->Ottltis  of  tbe  kiMO  ntaally  baflot  ia  ono  of  Ibt  ooodyba  of 
tbe  femor,  tbe  juner  mneh  ofleiiar  than  tbe  oater  oot ;  lorn  fre^nontly  It 
begiiia  in  the  head  of  the  tibia.  Tbe  patbolofical  proom  la  ynry  mtiib 
like  that  at  tbe  hip.    There  ia  in  tbe  Srat  atafo  a  oental  o«tilis  aoeon* 
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panied  by  infiltration  and  expansion  of  the  part  of  the  bone  affected. 
The  disease  may  remain  limited  to  the  bone,  the  inflammatory  products 
becoming  encapsulated,  or  softening  and  breaking  down  nmy  occur,  with 
the  formation  of  an  abscess.  Gradually  the  process  extends  outward,  and 
the  periosteum  and  the  soft  parts  are  involved.  The  disease  may  invade 
the  joint  itself  in  a  destructive  inflammation,  or  pus  may  escape  externally 
without  seriously  involving  the  joint  structures.  The  degree  to  which  the 
joint  is  involved,  varies  much  in  different  cases ;  there  may  be  only  a  sim- 
ple synovitis,  a  suppurative  arthritis,  or  a  destruction  of  the  cartilages 
and  articular  ends  of  the  bones,  synovial  membrane,  and  ligaments,  so 
that  in  the  advanced  stage  all  traces  of  a  joint  structure  are  lost. 

If  the  process  remains  limited  to  the  bone,  recovery  may  take  place 
with  very  little  impairment  of  the  joint  functions.  If  suppuration  in  the 
joint  has  taken  place,  there  will  be  more  or  less  stiffness  and  fibrous  or 
bony  ankylosis.  When  there  is  destruction  of  the  ligaments  and  articu- 
lar ends  of  the  bones,  the  limb  assumes  a  characteristic  position — the 
joint  is  flexed,  the  tibia  is  displaced  backward  and  rotated  outward,  and 
there  is  marked  over-riding  of  the  femur.  Bony  ankylosis  in  this  posi- 
tion is  often  seen. 

Symptoms. — The  earliest  symptoms  of  disease  at  the  knee  are  usually 
a  slight  stiffness  of  the  joint,  with  a  disposition  to  flexion  and  slight 
lameness.  At  first  these  symptoms  are  noticed  only  occasionally ;  finally 
they  become  constant  and  there  is  pain,  which  is  usually  referred  to  the 
knee.  In  some  cases  there  are  *^  starting  pains  "  at  night,  although  these 
are  less  constant  and  less  severe  than  in  hip-disease.  Swelling  is  noticed 
early,  as  the  diseased  parts  are  so  superficial.  At  first  this  is  chiefly  of 
the  bone  itself ;  the  condyle,  usually  the  inner  one,  is  enlarged  and  elon- 
gated, often  to  a  marked  degree,  before  there  is  any  infiltration  of  the  soft 
parts.  Later  there  is  a  general  fusiform  swelling,  involving  the  entire 
joint  and  effacing  all  the  normal  outlines.  Some  tenderness  upon  pres- 
sure over  the  bone  affected  is  present  quite  early,  and  there  may  be  atrophy 
of  the  muscles  of  the  thigh  and  calf.  The  knee  is  flexed  and  slightly 
rotated  outward,  the  position  which  secures  the  most  complete  relaxation 
of  the  joint  structures.  In  some  cases  there  is  seen  the  characteristic 
swelling  due  to  distention  of  the  synovial  membrane.  Abscesses  may 
form  anywhere  about  the  joint ;  very  frequently  they  burrow  beneath  the 
tendon  of  the  quadriceps  extensor  as  far  as  the  middle  of  the  thigh. 
Gradually  the  deformity  increases  until  the  leg  may  be  flexed  at  a  right 
angle,  and  rotated  outward  over  an  arc  of  twenty  or  thirty  degrees. 

The  course  of  the  disease  resembles  that  of  ostitis  of  the  hip  and  the 
spine.  During  periods  of  remission,  pain  and  tenderness  often  subside  for 
several  months  so  completely  as  to  lead  to  the  supposition  that  the  disease 
has  been  arrested.  An  exacerbation  is  often  excited  by  a  fall  or  a  strain 
of  the  joint,  or  it  may  follow  an  attack  of  acute  illness.    The  disease  may 
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then  progress  rapidly  zmd  alMoew  tdUf  ab^otttf  form,  with  eitotutvo  d#- 
etrtic'tinn  of  nil  the  joiiit  struolurcA  ftod  the  production  of  pemmoil 
deform  itv. 

ProgiiOiii.^Tht^  danger  to  life  U  cooRiderably  less  thati  in  dmmm  ol 
the  hip  or  spine.  Death,  however,  reeulta  from  the  «une  emnmm  eitwiii" 
tion,  amyloid  degeneration,  and  general  tuberculoeii  or  tnberr^nloni  men- 
ingitiik 

With  an  early  diagnoda  and  proper  treatmimt  the  dboaae  may^  In  a 
OOliaillttrable  proportion  of  caaet,  remain  limited  to  the  lione«  axMl  tlii 
malting  lameneas  luid  dd'ormity  be  very  slight;  bat  othi^wijie  a  eettain 
amount  of  lameneaa  reculta  from  the  stiffneai  of  the  jnint  Tbii  may  h» 
due  either  to  fibrous  thickening  or  to  bony  aiiky  loeii».  Nearly  all  patiiolt 
are  able  to  walk  without  crutehe«^  and  if  projHsr  tnmtment  has  been  oarriad 
out  there  is  neither  marked  sliortening  nor  deformity,  altfaoagh  there  is 
always  great  muscular  atrophy. 

DiagnodiL— The  important  symptoms  for  diagnoata^are  the  gradoal 
onsets  the  early  swelling  which  is  due  to  enlargement  of  the  bona,  and  tlia 
constant  himeneas  and  deformity.  The  disease  may  be  confonndfd  with 
rheumatigm^  with  syuoviti:^  and  even  with  scurvy.  In  all  thc^ne  cmses  the 
reiKunbUno4»  eii«tji  only  during  the  period  of  rxaeerlmtion.  A  carvful  hia* 
tory,  howrver,  will  usually  clear  up  the  diagnoais. 

Treatment— The  general  treatment  is  thft  same  aa  m  olbir  fornia  of 
joint  dlseaae.  The  indications  for  local  tr»tment  are  tha  aame  as  in  hip* 
disease, — vis.,  to  immobilize  the  affected  limb  aiMl  prevent  defarmity. 
This  18  aocompliabed  by  a  form  of  ap]iamtus  which  transfers  tba  wtig bt 
of  the  body  from  the  joint  I0  Iba  pitiu  1  wUob  offfoonua  tbt 

mosoular  qiaam  which  produosi  flaxion  ai  ird  rolslioii  of  tbt  joint 

Aa  in  hip-dis<^s«.  the  results  with  n>echantca1  and  cot^titniional  treat- 
ment aredi»df!<  from  ear'  -area;  bot  biU 
operatiaiia  are  I                          rheaamt 

TuiiicTtruiim  Oflrio^MntLmik— This  dtaeasa  la  rarely  soen  txotpC  In 
tha  ihoft  tobolar  ^>onea>  mt*'  "  '^  tbosa  of  Iha  hand  m  '  "       n. 

From  this  fact  it  is  often  ciii  '4  or  im^trcmhrnM  lUt  It 

ia  daseribed  by  many  writers  nmler  the  name  of  j|nm  r^niam.  Ungar^ 
giwi  Ifaa  following  figures  abowing  the  freqneooy  with  which  the  diOiBfail 
booai  were  affaeled :  fingara  in  43,  toea  in  8,  matnarpns  in  4I«  maialuma 
in  14,  radios  in  %  oina  in  %  tiliia  in  9,  jaw  in  S.  Tba  (Int  plialani  of  the 
index  finger  ia  tha  bona  wbieh  k  moat  frf<|QeaUy  Iba  seat  of  diiaase  In 
tba  mnjority  of  oiasa  lb#  pvooess  b  eonfinod  lo  a  singla  bona,  ailhMfh  it 
ia  not  rare  to  set  fivt»  or  stx  affected.  In  snefa  eases  llw  diteme  is  Mldoni 
afiDBittriGal.  The  proee*  ia  a  chfook  infiammirton,  bsfinni^f  in  Iba 
oaotiw  of  the  bone  with  the  dapodt  of  tebiionloiii  nnlviiL   Tha  fwailfng 
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which  foHows  causes  an  ejcpan^ion  af  the  boi 
tinti!  a  mere  shell  may  remain.    The  later 
the  perio^tetira  and  the  soft  parts,  the  fo 
necrosis,  the  exfoliation  of  sequestra,  etc 
one  to  three  years^  and  causes  in  most 

Tul)ercalims  dactylitis  ig  essentially  a  di 
seen  most  frequently  during  the  f5ecc»nd  andj 
able  proportion  of  the  cases  there  is  a  famil 
disease  frequently  appears  to  be  the  only  tn 
but  tuberculosis  of  the  hip,  knee,  ankle^  or 

Symptoms.^ — Tuberculous  dactylitis  usui 
largement  of  one  of  the  phalanges,  most  freq 
dex  finger.    It  may  be  two  or  three  months  b( 


Fio.  179.— TuberculouB  dactylitis  of  the  first  j 

attract  much  attention.  Exceptionally  the 
one,  and  is  accompanied  by  both  pain  and 
quite  characteristic ;  it  is  smooth,  hard,  ui 
shapeil,  involving  the  entire  phalanx  of  the 
ance  of  a  severe  typical  case  is  shown  in  F 
ou ration  of  the  skin,  and  usnally  there 
generally  opens  at  the  side  of  the  finger,  anc 
the  opening  is  enlarged  by  an  incision  then 
with  caseous  matter,  and  dead  bone  is  felt,  ai 
The  cavity  ia  surrounded  by  a  thin  shell  ^ 
from  the  periosteum.  If  no  operation  is  dc 
weeks  or  months,  other  abscesses  often  h 
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sequestra  are  exfoliated, — sometimes  a  single  large  cue,  whioh  is  the  shell 
of  the  (li)<eaHe<l  phalanx  alm<wt  entire. 

In  Rome  cases  the  disease  is  arrested  before  necrosis  occurs,  but  in  the 
majority  this  is  not  so.  After  the  wounds  have  all  healed  the  linger 
remains  shortened,  deformed,  and  often  useless.  In  some  cases  the  disor- 
ganization is  so  extensive  that  amputation  is  necessary. 

Diagnodi. — The  recognition  of  dactylitis  is  usually  easy,  but  as  symp- 
toms identical  in  almost  every  {Mirticular  may  be  seen  in  a  syphilitic  in- 
flammation, it  is  often  difficult  to  tell  with  which  of  the  two  forms  one 
has  to  deal.  The  tuberculous  form  is  very  much  more  frequent ;  it  may 
occur  in  a  |)atient  with  tul)er(*ulous  antecetlents,  or  it  may  be  aivociated 
with  other  tuberculous  lesions.  SyphilUic  c4S4»s  are  di.^itinguishiHl  by  the 
fact  that  the  lesion  is  more  frequently  multi)>hN  that  it  is  often  synunctri- 
cal,  and  that  other  manifestations  of  syphilis  are  generally  present.  It  is 
affected  by  anti-syphilitic  remedies,  which  is  not  the  case  in  the  tubercu- 
lous variety. 

Treatment — Painting  with  iodine  and  like  measures  are  useless.  The 
diseases!  |»art  should  be  kept  at  rt*st, — if  a  linger,  by  the  application  of  a 
splint.  Kvcry  means  should  be  taken  to  build  up  the  |>titient*s  general 
health,  as  this  is  the  most  effective  way  to  influenc*e  the  IcH^al  pn»i*esK.  The 
genond  vcnlict  of  surginuis  is  against  early  excision  as  a  means  of  arresting 
th(*  diiieiisi'.  Abs<*es<es  should  hv  opentnl  early  and  freely,  all  disc^ased 
bone  removed,  the  finger  kept  in  profter  {Misition,  and  the  wound  treated 
according  to  genend  surgical  principles.  Under  almost  any  treatment  the 
disease*  is  a  protrac*te<l  one,  and  rarely  last^  less  than  a  year. 

TIIK  SYPIlILITIf  lUSK.lSKS  OK  HONK 

The  Iwne  lesions  of  hereditary  syphilis  are  not  infre<|m'fit,  l»ut  were 
long  unnvognis4Ml,  and  have  only  within  (*om|)arativeIy  rwvnt  tinu-ii  Uvn 
fully  untlerstiHxI.^  They  may  be  divitle«l  into  two  gmups, — thtM***  in-^^ur- 
ring  with  the  early  symptoms,  and  thost*  which  lielong  tn  the  late  manift-s- 
tations  nf  the  d incase. 

AriTK  Kri  I'll  YsiTis. —This  is  the  most  frp<|uent  variety  of  1m  me  dis- 
vi\<v  in  rarly  hereditary  syphilis.  It  may  lH»gin  even  in  intni-uterine  life, 
and  it  fi^rrn-i  mie  nf  the  most  characteristic  lesions  of  the  dis(*a.4<\  To  some 
th*;:ni'  it  is  jiliiio>t  invariably  pn*sent  in  syphiliti*' fo'tuses and  in  syphilitic 
infattt-j  uIjm  art'  *till-bnrn. 

Ill  tiir  «arl\  >tai:r.  tliere  is  an  inereas**  in  the  (^artilace  (vlls  and  delaye«l 
os-iii.atioii.     Liii-r,  ;»  lin.-  tif  snftenini;  f«»rnis  at  tlie  epiphysial  junrtion, 

whi«h   may   raij^.-  1 ••tiitiir    »»f    the  rartilai:«'S  and    ultimately    e<>niplete 

se|>aRitii>n  of  thf  rjiipliy^js  from  tlie  siiaft,  h\  tin*  formation  nf  cnmiila- 

•  Stf  T.i>!.r.  lU-iii-  Syphilid  in  4'hildrvii.  Nrw   Y«rk.  l*»T."»:  »1m»  It.  Wrjfnrr.  Vifw 
vbuw*!!  .\nliives  ltd.  1,  IMt  3. 


liifinii  art  freqoentlj  fTtnnsetricaL  Aeu 
ear  indtfwiidiiitly  of  changes  at  the  epi] 
Mien  in  irphilitic  infartU  thej  are  to  h< 
than  of  iTphiUtic  origin*  Secondary  to  tl 
ii  periofttitiJ  anil  inflammation  of  the  sol 
in  rare  in  early  infancy, 

Thfi  \H)nvti^  mo»t  frequently  the  Bea 
bumeruM,  nidiuf  and  ulna,  although  ai 

Ikflcf'UHi. 

Symptoma — The  early  aymptoma  are 
duriuj^^  tlid  HrMt  eix  wmkn  of  life;  they 
fofiiiiiiofM  of  Kypliilis.     In  noum  case^  the 
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tilt  part  of  iho  cliild  to  more  the  limb,  wblcb  nmj  tidlj  be  nibtakra  for 
INUrriytiB.  It  i-^  in  UicU  otien  deacribod  M  "^  f jphilillo  pitodQ-pantjnli.** 
The  limb  lios  perfectly  motiooJeai,  and  muy  attempt  at  pa«i?a  mofsomil 
cauaea  eTident  pain.  There  U  tendemeis  od  prewure  and  tooii  •weUiiig  it 
leeo,  both  being  tnuat  marked  at  the  epiphjueal  line.  If  the  booe  affected 
is  siijKTficially  situatedi  at  the  lower  epiphjiia  of  the  humenie^  radtai^  or 
tibia,  iwolling  U  very  appareut,  while  it  may  be  acarcrly  {wroeptible  at  the 
upper  epiphysis  of  the  humertta.  The  iwelliog  is  tuaally  cylindrical  and 
moderate  in  degree,  being  limited  to  the  extremity  of  the  bone.  In  the 
more  tevere  caeea  it  may  involve  a  great  part  of  the  Umh,  AbecMia  may 
form  and  separation  of  the  epiphysis  take  place,  to  th^t  ctvpitation  nay 
bo  obuiinod  by  moving  the  limb.  Separmlum  of  tbi  ipiphjai  ool  infra* 
quently  occurs  even  when  there  hae  been  no  ntpporatioa. 

In  the  milder  caaea,  or  those  which  have  been  rabjeoled  to  aeiita 
treatment^  both  the  swelling  and  the  tendemees  anbnile  r^iidly  without 
iuppuratiou  ;  and  even  tliough  the  epiphysis  has  eepaimtad  from  the  shtft» 
it  epeedily  unites.  Where  pieudo*pandytls  has  beeii  ibt  ebitf  symptoiBi 
nrj  mpid  improvement  occurs  under  treatment,  and  anaUj  oonplele 
reoovery  of  function  in  two  or  three  weeka  If  the  dtnaw  esteiidi  to  the 
joint,  or  if  osteo-myelitia  develops,  the  case  is  almost  certainly  fataL 

BiafEOiia—Thia  ia  niually  eaiy,  from  the  age  of  the  patient — ^gener- 
ally tinUrr  tbriH)  monMi^— the  early  promineiiQe  of  pain  and  apparrnt  loM 
of  power,  with  the  lat4*r  apfKmranoe  of  swelling  and  signs  of  tnAaniD^ 
tion  at  the  epiphyseal  junction.  In  all  these  respecla  the  disease  do«ly 
resembles  sourvy ;  but  the  latter  ia  imre  before  the  eighth  or  tenth  month. 
there  i^i  usually  a  hiatory  of  the  ]ong*continned  ose  uf  some  proprietary 
infant  food,  and  it  ia  cured  by  dietetic  tnsatnient  alone* 

The  apparent  loss  of  power  may  lead  to  the  diagnons  of  birth  paliy« 
especially  of  the  npper-arm  typo  (pag^  IK).  The  pieeenoe  of  aeate  pain 
and  tenderness,  the  ahaence  of  the  oharaoteristie  defonnity*  aod  the  pfenpl 
recovery  under  oonatituttonal  traatmenl,  nsamlly  make  the  distiaotioA  b^ 
tween  the  two  conditions  an  eaay  oneu 

TftMaenl— This  is  the  same  u  in  all  early  fyphililici  nmifestatioos^ 
for  which  see  the  article  on  Syphilis.  Locally,  the  part  reqaiiea  tn  the 
early  stage  only  protection  and  net  Sbeold  SB|ipttislieii  eoesr  ia  the 
neighbonring  joint,  or  should  eetee-myelMi  develo|i»  ihea  eaiditioiis 
should  be  treated  snrgioally  sa  tliey  are  when  due  to  other  nsBies, 

Ottaosric  Osrao-PBajoertTta^Thia  ia  the  neoal  form  of  bone  diwsae 
wUdi  k  eeen  in  lale  hereditary  syphilis^  and  it  la  one  of  the  most  trsqiisat 
and  most  charaoteristac  lesions  of  that  stage  of  the  dJeensa  Oeenrrlag 
in  adulta,  thb  would  be  daased  as  a  tertiary  mnptook  Ohrook  eyphiUtie 
oateo-perioetitii  is  rarely  eeen  befote  the  third  yiar,and  bmmI  ef  the  omh 
^H  ooear  between  the  fifth  and  fourteenth  yearia  The  moM  freqnsal  net  of 
^^  ilesess  ia  the  tibiap  and  next  to  thia  the  beoea  of  the  I 
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DISEASES  OF  THE  BONES  AND  JOINTS. 


cramuni*  The  following  is  the  frequency  with  which  the  different  boiiei 
were  affected  in  the  aeries  of  cases  reported  by  Fournier:*  tibia  in  91 
cases,  ulna  in  22,  radius  in  15,  cranium  in  10,  humerus  in  12,  all  others  in 
37.  The  process  may  result  either  in  a  diffuse  or  a  localized  hyperplasia 
of  bone  or  in  necrosis. 

The  typical  changes  are  seen  in  the  tibia.    The  shaft  of  the  bone  ii 


Fio.  181,— Syphilitic  diiHiaec  oi'Xha  tibia,  fehowinjj  tbtj  aubre-liko  delormity,  in  a  boy 

iiiiitj  yeura  oltC 


principally  or  solely  affected.  ThiTu  is  often  produced  a  very  characterii* 
tic  defonuity,  consisting  of  a  forward  curve  of  the  anterior  border  of  the 
tiljia,  which  has  been  compared  to  a  sabre  blade  (Fig.  181).  In  some 
casos  the  bone  is  bent  inward  at  its  lowt*r  third,  resembling  somewhat  a 
rachitic  curvature  (Fig.  18^).  Sometimes  the  entire  i^haft  nf  the  bone  is 
affected,  and  it  may  be  enlarged  to  nearly  twice  its  normal  dimensions. 


^  Syphilis  BSr^iUire  Tarai?e,  Paris^  188IL 
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At  other  times  the  swelling  is  chiefly  near  the  epiphyBis,  where  large 
bosses  may  form  of  aufficieut  size  to  interfere  with  the  functions  of  th© 
joint  Instead  of  affecting  th©  bone  uniformly*  the  disease  often  affects 
only  certain  parts,  leiitiing  to  the  formation  of  large  nodes  which  are  more 
likely  to  l>e  followed  by  necrosis  than  are  the  other  lesions.  In  most  of 
the  cases  the  process  is  purely  a  hyperplastic  one,  leaving  the  bone  per- 
maneDtly  enlarged.     Less  frequently,  there  occur  gummatous  deposits 


Fio.  182, — Syphilitic  UUcoso  of  bc»th  tibiie.  Th<j  lelt  obowa  a  general  eniiir^ement  of  the  l»oac, 
the  ehiiriicteri»tic  curve  of  ht*  nnXtrwr  bordnr,  with  uicer*  due  to  ueenwirt.    The  ctilnrtfc- 

,        ineiit  of  the  rig^ht  tibia  i»  1*  1  there  u  a  p*eudo- rachitic  curve  at  its  lower 

thiftJ,    CicalricijH  near  the  k  i  -  of  fonuer  ule«ra.    (After  Fournier,) 

in  or  beneath  the  periosteum,  whicli  may  soften,  suppurate,  and  lead  to 
miperficial  necrosis,  witli  the  formation  of  sinuses  that  remain  open  until 
the  sequestrum  is  exfoliated  (Fig,  183).  Syphilitic  deposits  sometimes 
take  place  in  the  interior  of  the  bones,  generally  near  the  articular  ends: 
these  may  soften  and  break  down  with  abscesses,  sinuses,  etc.,  very  much 
after  the  manner  of  a  tubereuhnis  inflammation  (Fig.  180). 

The  lesions  of  the  other  long  bones  a^e  essentially  the  same  as  of  the 
tibia.  They  are  nearly  always  symmetrical  and  often  multiple.  In  a  case 
recently  imder  observation  in  a  boy  of  four  years,  the  disease  involved 
both  tibiae,  both  radii,  the  right  ulna,  the  left  metatarsus,  and  the  meta- 
carpal bone  of  the  left  thumb.    The  course  of  syphilitic  osteo-periostitis 


tendemei 
on  very 
formity  i{ 
(endernet 
tract  atli^ 
worse  at! 
that  tlm 
aional,  oi 
Tent   sle 
pressure 
acDteneai 
the  activ 
pu  ration 
and  nev( 
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to  dischi 
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very  ted 
ugnally  i 
Whe 
are  seen 
upon  the  fro n till  and  parietal  bones.    Tt 
in  diameter,  and  project  from  one  eighth 
the  general  outlioe  of  the  skulL     There  i 
ingy  Slip  [HI  ration,  and  necrosis,  as  in  the  loi 
Biagnosii.— It  is  so  very  rare  that  dieea 
is  due  in  childhood  to  any  other  cause  thai 
always  be  assumed  to  exist  if  traomatism 
upon  the  cranium  in  rickets  (page  262) 
regular  in  position,  and  belong  to  infancy. 
Syphilitic  disease  of  the  long  bones  i 
pain,  the  tenderness  and  peculiar  defom: 
other  late  manifestations  of  syphilia,^. 


Fio.  IS^T— SypliilUic  ncriTfwis  of  the  tibia, 
i»bowiiijf  miKlcrtile  eiUafiiemtjnt  of  the 
bone  and  a  »\nuin.  (From  the  suniu  pa^ 
lienla^  Fijb:,  Iho.) 
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the  mtergtitial  kcraiitii.  i\w  enlarged  epitnieUear  ^inda*  etc  '£qbcr^ 
culous  disease  generally  alTecU  the  "^jni'lf  U^ft  ^  tba  hosier ;  gypbilU 
nearly  always  the  ehafL  The  diffuse  hyperplaeia  of  the  tibia  and  the 
aatjre^Hkfi  defocpity  of  ita  anterior  border  are  rarely  if  eret  due  to  any 
oilier  cauae  than  Brphilia. 

^rhe  tieformitieii  of  the  lonj^  boneA  have  in  tome  eaaei  a  certiia  feeini* 
blance  to  ihm^  due  tn  rickets,  but  on  doie  examinalbn  there  are  eeen 
atrikinir  iliflFert'Dceti.  The  epiphyieal  enkufaiieDl  at  the  wrisl  in  rickela 
affects  tK>th  boneA  ( PUte  V,  pafse  MS) ;  in  iy|^ilb  it  ia  usiially  of  one 
boDe  only  ( Fig.  180).  The  differeneet  betireeii  rachitic  cunraturea  of  the 
tibia  and  the  defonnitieft  from  nyphilia  may  be  readily  eeen  by  oomparing 
Figa.  48,  4d.  and  dO  (pagea  268-905)  litb  Fig.  18S. 


I^SiKL 
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It&t.  tuiional  tnrnHiMlil  of  r  ne  mxM 

m  Uial  of  Ibe  otlier  tale  manifetuiiooa  of  typhiljii^iiiefvitry  and  tbt 
iodidi  of  fiotaMnm ;  for  delailai  no  Ibe  ohaplcr  on  Syphilia  Smgieil 
treatineiil  bfoqnired  tn  oimo  vbieh  tttminale  in  aeerooev  nbellier  of  the 
crmnttim  or  Uie  ezlrofnitiei.  They  are  to  be  Danagod  Itke  Ibe  mam  om^ 
ditioos  in  adnlti. 

STriiiUTic  DACTTLrn&^Thb  belongs  to  a  OMMiAial  earlier  pviod 
of  sypbilia  than  the  disease  jnsi  deecribsdt  and  is  nsoally  sna  in  ekiUm 
nnder  fite  yean  old.  It  is  not  a  frsquonl  manifestalioo  of  syphilis,  and 
as  compared  with  luberenloos  dactylitis  it  is  imrm  It  was  ftrsl  fully  d*» 
scribed  by  Taylor  (New  York).  Tbe  ^yniitoina  dosely  ressoible  Ibe  Inbee^ 
enknis  form.  It  may  begin  as  a  perio^tis  bet  more  firsqnentljr  la  sa 
oslecMnydilk  like  Ibe  tnbeiviiloiia  form  tl  nsuDy  goes  on  to  mp/msm^ 
lion  and  neereslB.  Aooofding  lo  Taylor,  daelytitis  ts  aoiw  often  stngla 
Iban  mnlliplev  hul  in  my  own  cases  setinl  phakiifM  have  fenermUy  ben 


mSBASBS  OF  TBE  \ 

Thb  Am  ftt  birth  U  oovered  with  a  whi 
f eroix  riiirfWft.  The  skin  itaelf  is  of  a  deep  p^ 
la  •  bright  red  over  the  face  and  trunk  in  a  ] 
lishment  of  normal  respiradon,  and  in  a  fe^ 
the  same  tint.  This  exoeasiye  redness  slowly  i 
at  the  end  of  which  time  the  skin  haa  assumo 
On  the  third  or  fourth  day  there  are  usually  at 
this  generally  fades  by  the  end  of  the  second  i 

The  epidermis  which  is  present  at  birth  \ 
off*  This  normal  desquamation  usually  begit 
day,  and  is  completed  in  ten  days  or  two  weel 
oiled  and  properly  bathed,  desquamation  is 
close  examination  ib  iniide.  In  some  infants,  \ 
cato  and  cachectic,  it  is  very  much  more  mi 
that  seen  in  scarlet  fever*  Ritter  has  describ 
of  the  newly  born,  appearing  generally  during 
a  condition  which  is  regarded  by  Kaposi  as 
normal  phyfliological  desquamation.  This  p 
that  due  to  hereditary  syphilis  j  the  latter,  h< 
pears  Iiiter»  and  \%  much  more  prolonged. 

Perspiration  is  rtirely  prosout  before  the  ei 
is  then  scon  only  upon  the  forehead.  In  h 
noticoablo  during  the  fjrjt^^ar*  Copious  pe: 
a  Hymptom  of  rit^kets;  lens  nuirked  jierspirati 
en^  woaknees  or  during  acute  illness. 
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coNGEXiTAL  icuxnvosia 

^|^||p|||jpy  or  mor«  proporly  ftptal,  ichthjosiA,  aometimat  kooim  alto 
n  diftm  fcemtoma,  it  a  lure  difleaae,  oharaotenied  bjr  the  formmlioii,  usa* 
allj  all  over  the  body,  of  a  Uiiek^  horny  epidermis  rMembltog  pvchmetit 
This  h  divided  by  fiaauret  or  thallow  rurroir]i  into  im^nUr  pfttehea; 
fometimos  these  are  two  or  three  iochoe  widis  f^i  otheti  m  imall  a«  a  pinV 
bead.  The  diieeee  begine  in  the  early  montha  of  loilal  Itfepaad  ta  ao 
abnormality  in  the  dertflopment  of  the  aktBi  there  being  an  eice«ve  pitK 
Uferation  of  the  layerii  of  the  i?pidermia, 

Symptoma. — In  the  jnnTest  form  of  the  diaeaae  the  child  often  livea  hot 


a  fev  hmm^  and  merely  mum  than  a  watk.  Tba  opmJBfa  of  ibe  ooitnli 
aad  the  ean  nay  be  oododed  by  the  eDoeflif«|mdaiilfaa«(ipMkallBloiIli. 
ne  eyna  are  {a  a  oondition  of  eolropiom  and  there  are  ofln  defbrmtliei 
of  Ibe  noQtb  and  other  oriSoee  doe  U»  Ibo  oootmetiooe  of  Ibe  akin.  Tbe 
naQp  and  hair  are  ttaoally  impeffioUy  dttelopod.  Tbe  body  amma  in* 
oaaed  in  a  hard*  horny  coVeringt  and  looks  as  if  tt  bad  been  famlsbod  or 
ooTered  with  coUodioii.  The  akin  omoks  or  splits  and  Ibe  edges  oorl  api 
whkdi  baa  bean  aptly  oompafid  to  Iho  skill  of  a  boBod 


Ib  Iba  aOdor  form,  Ibe  dittatioo  of  lUa  is  tnilelnile»  dopondinff  npoa 


or  THM  £ 


I  dij,  haidy  and  dimiBi 
r  of  vbioh  k 


ttiedegm  a 

sre  fi^naidy  1801  tlie  i 

pidSdMiL   AftertUi 
but  gndnillj  beooi 
ipliu  in  tmri 
Babies'  Hoepitel.*  m 

trmtioii  (Fig.  lS^)»tt  ww  stated  b?  iIm 
noiitha  af  life  eonplele  eifoltrtioii  ol  tbe  ild 
iif  eTerr  tvo  or  thfee  oieiithi. 

The  outlook  is  bed  in  all  cttes;  in  moi 
ooeui  in  in&oej,  but  ia  iome  of  the  milder 
tfaiwtgliOBt  childhood.  The  **  alligator  boy  ' 
eiample  of  Ihk  dML 

Twlmtiit> — The  tndieationa  are  to  keep 
the  nae  of  oils,  cx>iitiniioiiu  baths,  etc^  and  to 
cleanliness.     Althoagh  a  certain  amonnt  of 
these  measures^  a  cure  is  not  to  be  expect 
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milubiaJ|| 


The  term  miliaria  ia  applied  to  an  obst 
which  maj  occur  either  with  or  without  inflj 
matory  form  is  known  as  sudamina^  the  infi 
rubra^  miliaria  vesiculosa^  and  miliaria  papx 
Sndamina. — In  this  form  there  is  no  infla 
acconliiig  to  Crocker,  are  blocked  by  an  aco 
while  no  perspiration  is  going  on;  and  when 
fluid,  being  unable  to  escape,  accumulates  i 
These  appear  like  small  pearly  bodies  very 
the  course  of  a  few  days  bj  absorption.  Fresl 
to  lime.  Sudamina  may  be  seen  in  any  of 
haustirig  diseases.     It  requires  no  treatment. 

Hiliaria  Bubra.-— This  condition,  also  ki 
etc.,  is  a  sweat  rash,  usoallj  soen  in  young  in 
ive  clothing.  It  is  most  frequently  observec 
of  tea  upon  the  side  of  the  face  upon  which  t 
held  against  the  mother*s  body  while  nursii 
one  breast  The  eruption  consists  of  scatt 
with  tiny  vesicles.     Miliaria  rubra  is  an  in 


•  This  cii^e  has  been  fully  reported  by  Cabot,  N 
1895.  For  fuller  dflscription  of  the  disiease,  see  B*lla 
ii^  1895 ;  also  Archivea  of  Pediatrics,  April  and  Juni 
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glands,  the  result  of  which  is  a  retention  of  their  secretion-  There  it 
generally  little  or  no  itching.  The  treatment  consists  in  the  remoral  of 
the  cause,  and  the  application  of  some  abaorbent  powder,  sueh  as  borto 
acid  and  starch. 

KUiaria  Papulosa  (LiclLen  Tropioua,  PrieUy  Eeat»  etc.).^ — Thk  ia  Ibe 
moat  common  and  most  important  variety  of  miliaria*  There  is  in  Ibis 
diseaae  an  obstrnction  of  the  sweat  glands  by  inflammatory  produota  The 
leaion  consists  in  the  formation  of  bright^red  papules^  which  are  terj 
oloaely  set,  the  summits  of  some  of  them  being  snrmcmnted  by  tiny  vesi* 
clee,  and  here  and  there  in  soTere  caaea  e? en  small  pustnlee  may  be  aeeiL 
If  not  interfered  with  bj  aofatching,  the  feaiolea  dry  up  without  ruptiLra» 
and  are  followed  by  a  slight  desquamation*  Where  there  is  muob  soralbii* 
tng»  an  edematous  condition  may  result  MUtaria  {lapulosa  eooEies  ovl 
with  great  rapidity,  especially  upon  the  neck,  forehead,  back,  and  cheit 
It  is  accompanied  by  an  almost  intolerable  itobiiig  and  sliiigipf  aeiMa- 
taon.  Over  other  parts  of  the  body  profuae  pcrqiuilioii  ooeona  Tbe 
disease  is  produced  by  very  hot  weather  and  eioemve  ototbiag.  Althoogb 
the  duration  of  a  single  attack  is  but  two  or  three  days,  in  i 
patients  it  may  keep  recurring  for  weeks,  being  exceedingly  i 
Where  there  ia  much  scratching  the  resulting  eeaaaa  ia  very 
It  is  not  infreqnenlly  followed  by  funinculoais. 

The  diagnosis  of  miliaria  rubra  and  miliaria  papulosa  is  usuaDy  easy. 
They  are  diatingubhed  from  eciema  by  the  suddenness  witli  whicb  tbsy 
appear,  by  the  assoetaled  sweating  of  otlicr  parts  of  ibe  body,  by  tbe  tna* 
siiory  cbaraoler  of  the  eruption*  and  by  tbe  fact  tbal  the  laah  never  ooewa 
in  circumscribed  patches.  Prickly  heal  aemettmcB  iwaamUea  tbe  fiah  of 
scarlet  fever,  but  tbe  fact  that  the  tiny  papules  are  in  some  placea  orowael 
by  vesidee  and  that  oonstitntional  symptoma  are  absent,  nsoally  make  Ibt 
diatinction  an  easy  one. 

7Vea/i*tf]i/.--Prickly  heal  is  to  be  prevented  by  light  clothing,  fre- 
quent bathing,  and  the  plentiful  nee  of  a  good  toilel  powder,  sticfa  as  borio 
acid  and  starclu  During  an  attack,  the  bovala  aboiiM  be  freely  opased  by 
calomel  or  a  saline,  and  asofwtioa  of  the  kidneys  attmnlaled  by  the  oas  of 
citrate  of  potaassum  or  the  tweet  spirits  of  nitre.  The  skin  should  be 
protadod  against  the  irritation  of  flaiiMl  iUMlef|anBaiila  by  the  inlsriMisi* 
tioa  cKf  silk  or  Unen.  When  the  inlataiMtinii  is  at  ita  haiKfal,  iwtief  ia 
obtained  by  the  applioatioii  of  a  calamine  and  sino  lotioof  naae  tSS),  or  by 
a  dilute  solntion  of  tbe  acetate  of  leadi  earbolie  add  amy  be  added  la 
ettber*  where  the  itching  b  intenae.  In  sobm  casas  powders  are  pnfershla 
10  lotions.  One  of  the  bast  ia  Ibe  stearaie  or  the  oxide  of  ssno,  twelve 
parts ;  Ustnnth,  three  parla;  powdered  eantpbor,  one  part ;  or  c<}nal  parts 
of  slardi  and  boric  aeU  may  be  need,  or  tbniily  ries  flour*  All  of  tbeaa 
most  be  very  freely  applied.  Tbe  diet  should  he  Ugfat  and  titidt  ttld  It 
pilk  ia  the  food  it  should  be  oonsidermbly  dUotad. 
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8EB0RRHCEA. 

Seborrhcea  is  considered  by  dermatologist 
disease  of  the  sebaceous  glands  j  although  XJi 
inflaromatory,  and  classes  them  as  seborrhcei 
si  tic  origin  (page  1129).  The  disease  may  afl 
body,  and  children  of  any  age,  but  the  most 
is  seen  upon  the  scalp  in  yoimg  infants.  1 
variety,  and  the  only  one  which  will  be  here  oj 

Sehorrhoea  of  the  scalp  is  characterised 
vertex,  of  difty -yellow  crusts,  which  are  soft, 
are  composed  of  epithelial  cells,  fat-globules,  ai 
is  always  added  dirL  In  neglected  cases  the  1 
by  a  dense  crust,  which  may  be  as  thick  as 
crusts  are  removed  the  underlying  scalp  may 
but  more  frequently,  in  cases  of  long  stand; 
eczema  is  set  up  by  the  decomposition  of  the 
to  remove  the  crusts  by  such  means  as  the  fii 
employed  in  domestic  practice*  There  is  111 
improvement  or  recovery,  and  the  condition  ol 
aeborrhiea  should  be  treated,  for  when  neglec 
soil  for  the  development  of  eczema. 

Treatment — Only  local  measures  are  requ 
be  softened  with  oil,  and  then  removed  by  wai 
water  and  soap,  after  which  an  ointment  of  re 
aqum  rosag,  5  j)  or  sulphur  (precipitated 
should  be  applied.  The  oil  and  soap  and  wate 
or  as  often  as  the  crusts  form*  In  the  mea 
ered  with  the  ointment 

ECZEMA, 

Eczema  may  be  defined  as  a  catarrhal  it 
is  the  most  frequent  and  altogether  the  most ; 
in  early  life.  The  scope  of  the  present  work 
such  features  and  varieties  as  are  peculiar  to 
The  eczema  of  older  children  does  not  differ 
that  of  adults. 

Etiology* — The  conditions  in  infancy  wh: 
first,  tliat  tiie  skin  is  extremely  delicate,  and  1 
external  irritants  and  micro-organisms ;  secor 
lar  activity.  While  all  children  are  suscep 
in  whom  the  susceptibility  is  very  marked, 
amount  of  external  irritation,  or  the  most  i 
tion  may  produce  a  severe  eruption.     It  was 
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tma  or  ifi«  rtc#  unci  wulp    i  t|r»  manr'  'antile 

^•crofuk."    We  can  not  connen  i  with  air  le  eon- 

ditioD;  but  it  is  roach  more  often  seen  in  children  with  gouty  antCH' 
denta  than  in  others;  or  to  state  it  differently,  the  nioit  tftqv  u- 

festatioQ  of  gout  during  infancy  i»  the  tendency  to  ecxesm.    (  i  ^f 

rheumatic  familiefi  are  also  prone  t«i  the  diieaMe.  Eczema  of  the  face  ia 
common  in  fat,  healthy-looking  infantis,  both  in  tho^te  who  are  nuiming 
and  in  those  who  arc  artiftciully  fed.  It  also  oceun  in  poorly  nonriahtd 
children,  hut  nirt^ly  in  thogo  gufTering  from  marasmua. 

The  exciting  causes  of  eczema  may  be  external  or  internal.  Of  II10 
former  the  most  important  are  heat,  cold  dry  air,  and  winds — an  in  the 
familiar  chapping  of  the  face — the  use  of  hard  water  or  of  atron^  *'^P* 
in  bathing.  The  dii^^ease  may  be  due  to  the  irrttation  of  clothing,  to  want 
of  clc^nlineHj;,  or  to  irritating  di^harges  from  mncotta  aurfaeea*  ma  In 
the  ei*xema  of  the  upp^^r  lip,  thighit»  or  buttockit.    It  ioeotBpaniit  raoii 

of  the  para*iitir  skin  diviMisr*,  pnH imlnrlv  fHiliriilnf;i)e,  sraMf^.  anil  fing- 

worm. 

Vr\)'»-'  ' 'J. 'I    -■:-./,",,  .  ;  .■tlogj  of  Liczcma  liaa 

not  yrt  i  1      MTV  It     I.     It  ifilchriiit  and  otheft 

aeem  to  indicate  that  as  a  primary  factor  they  are  not  of  the  flnt  ini|ior- 
tmnce.  Seeomlary  infection,  bowerer,  ocean  in  moat  of  the  caaci,  iod  ti 
a  factor  of  tht  greateat  im[>ortjince  in  keeping  op  tbe  diaaate. 

The  internal  caoaaa  of  teaama  aro  chiefly  aaaodated  wtth  daAoiinI 
alimioation  from  the  kidneys  and  bowela,  and  digeattTQ  diatnrhftnooL  II 
often  aocompaniea  chronic  ronitipation  where  there  la  intealinal  torpor 
mnd  the  white  atoola  of  deficient  biliary  aecn^oti ;  and  it  ia  aeen  where  tho 
urine  ia  scanty  and  conoentrmtad  bocauaa  children  parlaka  too  laigaiy  of 
aolid  food.    The  hitter  b  troa  both  in  tba  Brtt  and  second  yoara. 

Beaama  may  be  prodtioad  by  any  fonn  of  d%oata?a  di^arbaooai  bol  il 
b  aqiaeiatly  freqoant  in  tba  Intoatinal  indffntbD  wbieb  reanlta  firom 
oforfeedtng,  or  the  tix>  oarlj  or  nomtiw  fsm  of  iSarinaeoasia  food,  or  from 
bfiail  mSXk  in  whkh  Ibo  ponaatitaffa  of  (at  ia  mtj  Mfb.  Vwm  p&nmmi 
oiparkBot  in  tba  poal*iiioirlaBi  foonit  I  oaa  osoftna  tba  obaaifilloo  of 
Bobn  iwgarding  the  fraqoeiioy  with  whidi  fatly  ttfvr  ooenni  in  vtry  fal 
in&ola.  Bobufonioot  of  tba  ttf«r  naj  aomatiiiiaa  bi  uda  out  during  Ufia* 
Il  ta  highly  probaUo  Uttt  tba  inlaifaimoa  with  tbe  hopstte  ftmeliona  which 
aooompaniaa  tbeae  tally  changaa  haa  much  to  do  with  the  prodoetion  of 
ocaaoHi  in  aooh  aniqaola*  In  children  fad  q»oii  oow^  outk  tba  aioaaaifa 
fill  my  bo  Ibo  oaaaa,  or  it  nay  be  doe  to  oioaaalfi  proMda  Of  farina* 
oaooa  artielea,  the  two  wbieb  ara  moal  often  to  ba  bUmed  art  potato  and 
oalpieal.  AllboQgh  acaamalopa  palanla  waaally  appear  to  be  vail  aour^ 
iabad^  Il  ia  rare  Ibal  aoaM  afwiploma  of  fakHfaalion  are  not  praaant 

Eeaema  ia  oflan  dna  to  aoine  form  of  iwBax  irritatioiL  Such  arr  tba 
oaMa  vhkb  aooompany  danlitiont  and  tba  rare  onoa  dot  to  ganttal  irrita* 
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tion.     By  many  writers  the  eczema  cauBed  by  d 
intefltiDes  is  regarded  as  ref ex.     The  stronger  th 

trivial  is  the  reflex  irritation  which  will  induce  i 
Simple  Chronic  Eczema— -Eczema  Enbnim.— 

form  of  eczema  occurring  in  iniants  and  youi 
seen  upon  the  face.     It  affects  by  preference 
scalp,  not  infrequently  the  ears  and  neck,  and 
of  the  body.     Upon  the  trunk  and  extremities 
patches,  but  in  rare  cases  may  cover  nearly  the 
generally  begins  upon  the  cheeks  with  the  forma 
later  these  coalesce,  and  there  is  a  moist,  red  i 
aero-pus,     The  secretion  dries  and  forms  thick, 
be  so  hard  as  to  form  a  mask  for  the  face.    Fr 
by  the  almost  intolerable  itching,  the  surface  b 
blood  gives  to  the  crusts  a  dirty-brown  colour  a? 
appearance.     The  skin  is  often  much  swollen, 
crusts  there  is  seen,  in  acute  cases,  a  red,  infla 
charging  pus  or  serum  and  bleeding  readily. 
active,  there  is  redness,  thickening,  induratior 
and  marked  itching.     In  the  same  case  these  st 
bations   occurring   whenever  the  exciting  cai 
From  the  cheeks  the  disease  spreads  to  the  foi 
here  similar  lesions  are  seen.    Upon  the  trunk  f 
rarely  form,  but  the  akin  is  red,  thick,  and  soi 
affected  are  tlie  forearms,  chest,  elbows,  knee^ 
sionally  the  eruption  is  general.  ] 

Swelling  of  the  lymph  njodes  in  the  neigh b4 
constant  feature  of  eczema  of  the  face  and 
size  of  a  chestnut  or  walnut,  and  occasional! 
itching  is  a  characteristic  feature  of  all  case 
scalp.  It  causes  restlessness  and  loss  of  slat 
this  way  that  the  disease  affects  the  general  b 
most  cases  the  health  remains  good.  With  ec 
of  the  scalp,  pediculosis  is  usually  associated. 

Eczema  of  the  face  is  very  chronic,  easil; 
with  great  difficulty.  There  is  a  strong  tend( 
by  neglect  of  local  treatment  or  by  any  digest 

The  predisposition  to  eczema  often  ceases 
who  have  suffered  from  it  almost  constantly 
from  it  during  the  remainder  of  childhood, 
plained  by  the  loss  of  fat  in  consequence  of 
diet  which  is  more  largely  nitrogenous.  \ 
through  the  third  and  fourth  years,  the  ass4 
obesity — ^is  not  infrequently  present. 


BCZRMA. 


8ilNiiTli<Bio  Bcseipa, — This  form  of  ecsema  baa  been  brought  into 
promiuence  by  the  writiage  of  Unnat  accord iDg  to  whom  not  only  are  all 
tha  oaaas  ustiaUj  classed  as  sebarrhcBa  to  be  regarded  as  ecsematoua,  but 
also  many  otbera  clasaed  as  ordinary  ecxema.  Instead  of  seborrho^io 
eczema  being  a  form  of  disease  in  which  the  fat-prodoctng  glands  are 
involved  in  the  inflaniinatory  process,  Unna  Ijelieves  it  to  be  paradiic  and 
due  to  a  certain ''  mulberry  coccus  **  which  he  has  described.  Altboiigh  bis 
investigations  have  not  yet  been  corroborated,  there  are  many  aigameiito 
in  favour  of  the  pathology  which  he  has  advanced  for  this  disease*  BUkili 
who  accepts  Unna's  views,  defines  seborrhcBic  ecsema  as  fotiowi:  **Aa 
inflammatory  disease  of  the  skin,  catarrhal  in  nature,  due  to  miefx>*orgaa* 
isms — a  parasitic  derniatitia — characterised  by  its  primary  seat  being  upon 
the  scalp,  whence  it  tends  to  spread  downward,  involving  by  prefereooe 
the  middb  portion  of  the  face,  the  sternal  and  interscapalar  qiaoee,  aiilla» 
and  inguinal  regions,  but  may  affect  any  part  of  the  body/**  The  lations 
upon  the  scuilp  may  be  of  the  nature  of  a  dry  seborrboMi  with  yellow 
greasy  crusts,  or  like  pityriasis.  Upon  the  body,  the  eruption  is  scaly,  with 
red  macules  or  papules,  or  it  may  be  accompanied  by  greaqr  cnsls  like 
tboee  seen  upon  the  scaip.  The  skin  is  not  usually  thickened  and  the 
lesions  are  not  elevated.  Itching  in  most  cases  is  only  moderate,  and  if 
may  be  absent ;  but  in  some  of  the  most  eeven  oases  It  ie  marked  and  ac* 
oompauied  by  tingling.  An  extensive  weeping  sorfiMe  Is  mfer  seen.  All 
the  crusts  are  soft  and  contain  fatty  matter.  The  lesions  are  not  di«p^ 
and  the  disease  frequently  shifts  from  one  part  of  the  body  to  anotlier, 
often  coming  out  very  rapidly*  In  most  cases  the  paiehca  ate  ratber 
sharply  defined  and  have  rounded  borders. 

Pustular  leisma  of  tlie  Soalp.— This  condition,  dteii  eidled  **  simple 
impetigo,**  is  lees  frequently  seen  in  infants  than  in  duldm  from  two  In 
five  yean  old.  There  are  usually  present  from  half  a  doaen  to  fifl^ 
greenish -yellow  cntsta,  matting  the  hair,  usually  discrete,  but  soraetimas 
eoaleeoing  to  form  a  mask  over  half  the  scalp.  There  is  very  little  tteh- 
ingv  in  aome  ceeea  none  at  all  The  lymph  glands  are  invariably  enlaiged. 
There  Is  frequently  coottnncd  anUKinfectkm,  and  in  this  way  tlie  dbeaea 
may  be  prolonged  indefinitely.  It  ia  posdUe,  tDo,  that  infection  may 
spread  to  other  children^ 

blertrtge.— This  term  b  rather  indiscriminately  applied  tii  any  enip> 
tion  which  develops  upon  two  moist  surfaces^  which  are  in  eontad  It 
ia  efleo  regarded  as  a  form  of  eeaeisa,  aitbougb,  as  EUlol  has  waD 
pobted  ool,  there  are  eeeo  eetatil  piuBSSWs  wUdi  are  fnite  fisttncl 
from  one  another*  The  most  frequent  b  a  simple  eryHwma;  In  other 
osMa  tbsve  b  an  ecsema  rseolliag  from  tnnmatbm  or  llw  deeemposition 


•  lfereow%  flfriem  of  Oealto-IIilasy 
vet  lil.  D.  AppbCea  4IOa«  ina^ 
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of  secretions,  or  a  &eborrhooic  inflammatioii,  ] 
folds  of  the  groin,  betweeu  the  scrotum  and  the 
tocks,  about  the  anus,  in  the  axill®,  in  the  iiecl 
essential  causes  are  moisture,  friction,  want  of  c 
infection.  The  disease  is  generally  seen  io  it 
thighs,  genitals,  and  buttocks;  it  sometimes  c( 
tends  down  to  the  middle  of  the  thighs.  Th< 
redness,  und  in  some  cases  the  epidermis  is  deni 
the  surface  is  moist.  There  is  no  thick  cruatir 
Intertrigo  is  usually  easy  to  control  except  in 
marantic  children,  among  whom  it  is  especially^ 

Dia^osii  of  Eczema. — This  is  nsiially  quit 
majority  of  cases,  the  disease  affects  the  face  or 
ances  are  typical*  Eczema  of  the  body  or  extre 
with  scabies  or  syphilis,  and  occasionally  with  oj 
Scabies  resembles  eczema  in  its  intense  itchii^ 
but  in  the  former,  one  may  often  find  evidenof 
members  of  the  family ;  the  parts  most  frequenjl 
of  the  wrists,  the  elbows,  the  skin  between  the  | 
axillte,  the  lower  part  of  the  abdomen  and  bad 
and  by  careful  examination  with  a  lens  some  of 
are  certain  to  be  discovered. 

Syphilis  is  likely  to  be  confounded  with  pf 
tocka.  The  latter  affects  the  parts  near  the  an 
lead  to  the  development  of  spots  closely  resembl 
local  appearances  may  at  times  be  indistinguisl^ 
diagnosis  is  to  be  made  only  by  the  other  symp 
the  characteristic  eruption  is  seen  usually  upon 
sometimes  the  palms  and  soles ;  there  is  no  it 
dence  of  infiammation ;  the  eruption  is  dark-co 
circumscribed  spots;  there  are  usually  present 
the  coryza,  the  syphilitic  cachexia,  and  enlargei 

The  diagnosis  from  pediculosis  and  rmgwoa 
sents  any  difficulties. 

Frogmoaii. — All  cases  of  chronic  eczema  ap 
slight  tendency  to  spontaneous  improvement,  i 
oufi  recovery  during  infancy.  In  a  given  case,  i 
the  duration  of  the  disease^  its  severity,  and  vei 
tion  of  the  mother  or  nurse.  The  results 
upon  the  particular  line  of  treatment  adopted,! 
ried  out.  Usually  it  must  be  continued  for  se 
the  face  is  especially  intractable  when  occiirrinj 
chronic  indigestion  and  constipation.  Intertr 
curedj  unless  the  patient  is  autfering  from  mi 


ECZEMA. 


981 


Treatment. — It  is  never  dangerous  to  cure  an  ecseena*  and  alwrajni  de- 
nimble  to  do  so,  in  spite  of  the  strong  prejuditt?  to  the  contrary,  which 
still  exists  in  the  niind^  of  the  laity  and  in  some  members  uf  (he  medinil 
profession.  The  general  tendency  is  to  treat  the  eezeina  rather  than 
the  patient  who  is  suffering  from  it.  A  judicious  combination  of  gen- 
eral and  l(>ca]  measures  is  necessary  for  the  best  results.  One  ihoakl 
first  hvvk  tu  di^(H>vcr  and  correct  what  is  wning  with  the  cliildV  digca* 
tion»  assimilation^  and  elimination;  unleaa  nutritive  dinturhancef  can 
be  removed,  k>eal  trt*tttment  will  give  only  temporar)'  n*lief,  Kxt4»mal 
causes  also  must  be  investigated.  The  ItMul  mcasurx*^  emplc>y«*d  mu*t  he 
chosen  with  reference  to  the  c«>ndition  presi*nt;  stimulating  applico* 
tions  should  not  be  ordered  for  an  acutely  inflamed  skin,  nor  sedative 
applieatiuna  in  very  chronic  conditions. 

Diet. — A  thorough  investigation  into  the  food  is  necesaary,  not  only 
as  to  its  character^  but  as  to  quantity  and  preparation,  the  manner  and 
frequi^ney  of  feeding,  etc.  If  the  patient  is  a  nuning  infant^  an  examina* 
tion  at  the  nurse's  milk  i»  indispi'nj<iible  to  intelligent  treatment  If  Uie 
child  is  very  fat  and  well  nourished,  it  is  generally  the  caae  tliat  tiie  fat  of 
the  milk  is  too  high  and  must  be  reduced  according  to  the  rules  given 
eUewhere  (page  173).  the  most  important  thing  being  to  exclude  tron 
the  nurse's  diet  malt  liquors  and  alcohol  in  all  forms,  and  redmee  U» 
amount  of  meat.  In  a  smaller  number  of  cases  the  trouble  is  with  the 
proteida  of  the  milk*  there  will  then  be  other  signs  of  indigeition*  audi 
at  colic»  the  appearance  of  ciirdd  in  the  stoolii»  etc.  The  amount  of  food 
should  be  reduced  by  lengthening  the  period  lii*twe<e&  Ibe  nuiittngii»  ami 
shortening  the  time  which  the  child  is  allowed  to  remain  at  Ibe  bfimtl 
at  one  nursing.  Plain  water,  or  bi*tter»  come  aUtaline  water«  ahoold  be 
given  freely  between  the  narsuifi.  In  chiMien  fed  upon  cow's  inilk»  Ibe 
trouble  may  be  with  the  migar»  the  proteids,  or  the  fat  Tl^*^  '  *  "  '  *^ttn 
should  tr>'  the  effect,  first  of  giving  a  milk  which  is  low  in  ]  ud 

moderately  high  in  fat  (e.  g.,  formula  O  or  U«  page  20/9)  aft('f^anl»,  one 
in  which  tioth  fat  and  proteidji  ate  low  (e.g.,  formula  II  or  III  '*  '" 
194).  These  and  other  cliangea  are  to  be  made  in  the  manm*r  d- 
in  the  chapter  <»»  Infant  Feeding.  During  t)»e  latter  |tart  n(  the  tir^t  *ud 
the  entiTi!  second  yoar»  the  usual  ^Wft  ia  that  of  overfeeding  with  in 
mo«t  casea  an  exceeaive  use  of  solid  food,  aapedallj  farinaoeoiii  artieles. 
The  diet  should  then  be  iniidi  rodiusad,  and  tlie  am«  '  fartnaceoas 

food  restricted,  potatoes  and  oatmeal  belag  ahsolotLJ  ,  rited.  The 
diet  whtdi  inits  moat  childieii  beat  b  one  composed  of  milkf  beef  |uieet 
broth,  fruity  ^KR>»  Mid  a  tittle  led  meal,  witb  Ibe  addition  in  some  raiaa 
of  rice,  wheat,  or  barley.  In  seveiw  and  obstinate  eases,  hovert^r,  as  com* 
plele  a  change  in  diet  as  poaaiUe  ia  sometimes  the  best  ph  i     Any 

form  of  indigestion  whkh  exista  ia  to  be  managed  aoooidiiig  t*'  Ute  s{ie> 
dal  indicatiomi  in  each  < 
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The  diet  of  older  children  needs  to  be 
that  of  infants.  The  general  rules  laid  dow 
the  second  year  should  be  observed.  The  gi 
upon  a  diet  which  is  largely  fluid,  and  con 
some  of  its  substitutes — kumyss  or  matzoon 

Elimination  by  the  kidneys  should  be  st: 
of  water,  to  which  it  is  well  to  add — especial 
ency — the  citrate,*  or  acetate  of  potassiun 
daily. 

Attention  to  the  condition  of  the  bow< 
tancc.     To  overcome  the  tendency  to  coi 
to  cure  the  eczema.     Suggestions  under 
the  chapter  on  Chronic  Constipation.     Sp< 
tached  to  the  occasional  use  of  a  purge  of  c 
being  given  every  third  or  fourth  night, 
are  seen   in  over-fed  children.     It  has  a 
kidneys  as  well  as  upon  the  bowels.     Th 
opened,  they  must  be  kept  freely  open  by  t 
some  of  the  milder  laxatives^  such  as  phos] 
cascara.     Sometimes  nothing  acts  so  well 
given  in  from  half  a  teaspoonful  to  teaspoon 
or  three  weeks  at  a  time.    It  should  be  adm 

When  the  disease  occurs  in  flabby,  ansen 
dren,  iron  and  bitter  tonics  are  required,  t 
cod-liver  oil.  In  other  words,  the  child's 
treated  just  as  if  no  eczema  existed.  Arseni 
recurring  form  of  eczema  with  dry,  scaly  e: 
specific  remedy,  but  sometimes  of  great  vah 

The  general  management  of  cases  is  in 
carefully  protected  by  an  ointment  whenevei 
if  the  weather  is  very  cold,  or  there  are  higl 
eczema  should  not  go  out,  but  take  the  fres 
an  eczeiTiatous  surface  be  washed  with  plai: 
castile  soap  and  water,  so  frequently  emplo, 
washing  is  necessary,  it  may  be  done  with 
or  starch  and  water,  to  which  borax  (a  teas] 
added.  The  clothing  should  not  be  so  excesi 
stantly  in  a  perspiration.  Napkins  should  i 
solutions,  nor,  in  case  of  eczema  of  the  bi 
used  a  second  time  after  being  simply  dried. 


♦  While  the  citrate  can  not  be  depended  upon  as 
a  newly  opened  bottle,  it  is  generally  to  be  prefer 
istered. 
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In  ecsema  of  the  hce  it  »  alMolnleljr  nectiisiir^r  to  piTTent  the  child 
from  flcmtching  the  parts.  7'ho  use  of  a  maiik  in  not  always  sufficieDt, 
nor  the  weariog  of  mittens;  nor  is  the  local  application  of  anti-prurittc 
lotions  or  oiotments  invariabljr  aucceaafuL  In  mrere  cases  mechanical 
restraint  ia  absolutely  indispensahle.  The  moat  aatlafactor;  method  is  to 
surround  the  arm»  at  the  elbows  bj  pastaboard  spUuta,  and  hold  them  in 
place  by  bandages.  This  allows  free  use  of  the  hjuida,  but  makes  it  abso> 
lutely  inipousible  for  the  child  to  reach  the  face. 

Local  irmUm^fU* — Local  treatment  is  always  neoeSHurj,  for  not  oiilj 
are  the  caoses  sometimes  entirely  external,  but  the  conditioii  may  peivist 
after  the  original  internal  cause  has  been  removed.  There  are  se?eral 
indications  to  be  met  by  local  treatment  at  difleresit  stages  in  the  dtseaw ; 
(1)  To  remove  crusts  and  other  inflammatory  products;  {%)  to  alby  con* 
geation  and  acute  intiammation ;  (3)  to  relieve  itching;  (4)  to  protect  the 
delicate  new  skin  which  is  forming;  (5)  to  prevent  infection ;  (0)  ta  stiBUi*> 
latit  the  skin  in  the  chronic  stages  of  the  disease. 

P^paratory  to  the  use  of  any  application,  the  acaleSf  crusts,  and  other 
products  of  inflammation  must  be  softened  and  removed  in  ordef  tluit  tbi 
diseased  surface  may  he  reached.  In  most  oases  it  b  pufflcieni  to  nftan 
the  crusts  by  the  use  of  olive  oil  for  twelve  or  twenty-four  hour^  and  then 
remove  them  by  soap  and  warm  water.  If  the  crosta  are  very  hard  and 
thick,  they  oan  be  softened  by  a  poultice.  Daring  the  alage  of  acute  in* 
flammation  only  sedative  applicjitions  ahouM  be  uoed.  One  of  the  best  of 
these  is  a  lotion  of  sino  and  calamine : 

E  P^v* cakmiii» |iiipei«la» Slj 

Zitioi  oxML. ....,..,..  I M. 

Giycerioa... Si 

Ii<|iMircale&L ^ .%. ...  flj 

Aqnsmsst. |  H^ 

A  pieoe  of  moslin  sboold  be  dippod  io  ibis  eolntiao,  and  applied  to 
the  affected  part^  being  kept  io  place  by  a  faandafe.  If  there  ts  modi 
itchinj;,  one  per  cent  of  carbolic  add  may  be  added. 

Another  plan  of  treatment,  where  there  is  mneh  iiefflioa«  k  Io  keep 
Ibe  surface  covered  with  equal  parts  of  boric  acid  and  ftardi  or  dolomol 
powder.  An  applsoatioo  which  \m  ofteo  eooeeasf ul  in  aUayitv  ^  vbl- 
tense  burning  and  iteUng  b  Uidt  wadu  TUa  ia  applied  sevmal  times  a 
day  in  full  strength  or  diluted  and  allowed  to  diy  oo^  after  which  a  pro* 
todivn  ointment  is  ujed 

A  soothing  application  in  generaJ  eeMm  is  one  ooaposod  of  equal 
parts  of  time  water  and  sweet-almond  oil ;  aometimos  tUs  may  be  advan- 
tageonily  followed  by  smearing  the  body  with  a  lUdc  starch  paste  and 
allowing  it  to  dry  on. 

As  a  simple  protoctivo  otnlnttil^  OM  eontain^  starrli«  tine  oxide,  or 
Uamutb,  either  alone  or  ia^eoiiUliitioii,  majr  be  need.  An  cxceUent  f««f^ 
unhi  ia  Lsisnr^s  paste: 
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1  AcidiMlicjliei... 

Zinciozidi. ••  ,, 

AmyU...... 

VflKliiie 

liftter,  when  the  inflamnuitioii  is  less  acof 
nothing  is  so  generally  naefal  as  a  oombinal 
the  fallowing: 


U  Vnp^  picis  liqnide. 

Zioci  axidi 

Ungt  iiqiue  tomb..  . . 


For  more  chronic  cases,  the  amount  of  f 
ointments  nsed  should  be  spread  npon  muslir 
with  the  inl!amed  part  by  means  of  a  bandag 
ing  is  accomplished  by  simply  rubbing  the  o 
part  Where  it  is  difficult  to  keep  a  masl 
where  it  is  impossible  to  use  the  ointment,  Pii 


9  Palv.  trAgiM»inth» 

Glycerin® , , *.,,,.....*,, 

Aquie  rosae 

To  this  may  be  added  zinc  oxide  gr.  xl  and  cs 
A  similar  ba^is  for  ointments,  made  from  gu 
gested  by  Elliot  and  is  known  as  bassorin  ] 

with  tar,  zinc,  salicylic  acid,  or  resorcin. 

The  methods  of  treatment  above  nientioi 
to  eczema  of  the  face  and  scalp.  For  pnsti| 
best  application  h  the  white-precipitate  oint 
bined  with  three  or  four  parta  of  vaseline.  T 
eczematous  patches  upon  the  body,  but  it  ia 
surface. 

In  intertrigo,  the  treatment  should  have 
condition  which  is  present  Cases  of  sitr 
promptly  to  cleanliness  and  the  free  use  of  i 
such  iis  borie  acid  and  starch  in  equal  parts^ 
live,  Bristol  or  dolomo!  with  aristol  may  be 
dermatitis,  the  calamine  and  zinc  lotion  n 
protecting  ointment.  When  infection  has  1 
cin  or  ichthyol,  one  half  or  one  per  cent  stre 
and  the  skin  then  covered  with  one  of  the  p 
to  be  repeated  as  often  as  the  parts  are  wef 
It  is  important  in  all  cases  that  the  disea 
separated,  which  is  best  done  by  starch  or  t 
All  napkins  shonld  be  immediately  removed 

In  cases  of  chronic  eczema,  where  the 


) 


FURUNCUL08I&  MS 

sciily»  and  itching^  stimuUting  applications  are  to  be  tu6ed»  radi  as  tht 
tincture  of  green  soap  or  stronger  preparations  of  tar  than  thoM!  men- 
tioned   They  sliould  be  applied  every  three  or  four  days. 

In  the  ^eborrbceic  form  of  ecz4'map  whether  affectinir  the  fa^^  *^lpf 
or  body,  nothing  is  so  generally  useful  as  resordn : 

H  Rasorein «•• •...••...••••.».••«««....*•  gf«  a 

Ung;i.  squ»roi»..... , .».  |J 

This  may  also  be  ad? antageonsi  j  combined  with  hassorLo  part4* 


rCttUXCLLOSlS 

A  furuncle,  or  boil^  is  a  drenmscritied  inflammation  of  the  tubcnta^ 
neous  cellular  tissue,  usually  beginning  in  a  hair  folltde,  and  usually 
ending  in  fiuppuratton.  Mfhen  severis  it  may  rt»isU  in  oecniais  of  the 
follicle,  which  forms  the  **  i.-om^**  or  the  necrotic  procosa  may  eiteod  to 
the  surrounding  tii^^sues  for  a  variable  distance.  Tbt  otdioaiy  boil  need 
not  bo  deaarib«»d,  at  it  presents  nathing  peculiar  in  early  life.  The  mor 
dition»  however,  which  is  characteristic  of  young  childnm  is  the  forma- 
tion of  small  ones  in  great  numben.  It  is  to  thia  more  etpedally  thai 
the  lenn  fumnculoni  is  applied.  The  principal  ioeatioiB  of  tliaae  amftU 
abaceaaes  la,  in  nearly  all  oaaea,  the  acalp,  CaiHs^  and  abonldaiSp  althoogli 
they  may  be  found  upon  any  part  of  the  body.  They  are  aometimca 
numbered  by  hundreds,  and  appear  in  crops  for  a  period  of  sevmal 
months.  In  size,  they  usnally  vary  from  a  pea  to  an  almond,  and  tliqr 
rarely  contain  a  core*  Infants  are  modi  d>oiw  often  the  subjects  of  this 
disease  than  arte  those  who  have  passed  the  aeeond  year.  In  the  great 
majority  of  caaea  the  condition  is  not  seriotia,  yet«  oociirring,  as  it  often 
does,  in  infants  who  are  already  suffering  from  extreme  malnutrition 
Of  marasmus,  whose  tii^sues  possess  hut  tittle  resistance,  the  proeesa  may 
dtvtlop  into  a  gangrenoui  demiatitiA,  which  may  prove  fatal. 

Furunculosis  is  seen  in  children  who  are  in  other  respeela  apparently 
healthy,  even  robuitt ;  but  the  majority  are  in  a  more  or  kaa  debilitated 
ooodition,  and  often  are  the  subjects  of  digestive  disturbaneea.  The  dia* 
eaae  ta  quite  frequent  in  sypUUtk  intanta ;  but  these  almplt  atseaasai 
are  to  be  sharply  dis tinguishsd  bom  tbeae  which  result  from  tba  betak- 
ing down  of  gumma  ta  of  the  skin.  Want  of  cleanUneaa  of  the  akin  is  a 
factor  of  some  importance  in  prodoeiiv  the  diseaie.  FtLrunculosia  may 
hi  asaoelated  with  ecienuu  The  exritfaig  canae  in  all  eaaea,  as  shown  by 
all  iweeot  inveatigations,  ta  the  entimnea  of  the  ataphylococras  pyogenes 
anrena,  aometimea  with  other  oiganiama,  Into  the  follkles  of  the  skin. 

Tktataaal— The  intenml  tteatment  b  to  be  directed  toward  any  dis* 
turbancw  of  digestion  or  gMeral  nutrition  which  ia  pnaent  Oeneml 
toitiea  aiw  indicated  In  moat  casea,  partirulsriy  iron,  arsenic,  and  the  oooi- 
pound  ayrap  of  tba  bypopbospUtes*    But  little  relianoa  can  ha  pla«ad 


^e  DISEASES  OF  THE 

Qpod  internal  retariiai,  math  m  sslphidd 
arnsttng  Uik  diae&ae.  Locml  treatment 
Ibofongh  desnlmeas  of  the  akin.  Thk  ii  W 
ifig  the  parts  affected  with  a  saturated  aol 
furuncles  maj  often  be  aborted  by  the  freqit 
camphor,  or  a  few  applications  of  tincture  oi 
with  pare  carbolic  acid.  The  last  mentioned^! 
be  intmsted  to  the  hands  of  a  mother  or  nusi 
used  with  considerable  snccaes  is  a  plaster  € 
perieoce  the  best  plan  of  treating  the  multip 
incision  until  the;  hare  pointed,  then  to  incLsi 
completely  by  compression.  It  is  then  wi 
eolntion  of  bichloride  (1  to  2,000),  and  small 
applied  till  the  bleeding  has  ceased*  After  th 
with  simple  collodion  or  that  in  which  iodofor 
the  abscefises  are  of  large  size  and  upon'the  i 
preflsion  by  applying  a  snug  bandage  for  a  di 
absoesees  so  treated  to  refill.     When  the  sup 


there  is  necrosis  of  the  cellnlar  tissne^jchth' 
ointment  or  lotion  (one  to  five  per  centstrei 
cations.    Early  and  free  incisions  mtist  be. 
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GANGRENOUS  DERIL 

This  is  not  a  frequent  disease,  and  is  s 
fancy.     It  may  be  primary  or  it  may  follow 
been  described  under  many  different  namei 
BCihyfnii  gangrenosa,  pemphigus  gangretiosa^ 

The  lesion  consists  in  small,  discrete  areai 
ending  in  necrosis.  In  the  primary  cases  thi 
cle,  abont  as  large  as  a  pea,  with  a  dusky  an 
becomes  a  pustule*  Crusts  form  which  an 
moving  them  a  loss  of  tissue  is  seen*  The  u 
not  undermined  edges,  often  presenting  a 
By  the  coalescence  of  several  small  ones,  ulce 
ter  are  sometimea  formed. 

The  primary  form  of  gangrenous  der 
poorly-nourished  infants,  and  is  most  often 
this  location  it  may  be  mistaken  for  gjf 
is  more  common,  and  usually  follows  varic- 
measles,  or  pemphigus.  My  own  experienc 
confined  to  cases  following  varicella*  In  su 
upon  the  upper  half  of  the  body,  especially 
follows  the  ordinary  lesions  of  varicella  an 
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of  traatnient,  from  one  to  four  weeKa,  m  moii  cum  ending  bUallj.  The 
dUease  always  oconrs  in  infanU  of  poor  TitalUy,  often  in  thoee  rafferinf 
from  maraamoa,  and  ia  floldom  aeen  ouUida  of  Insiitntiona.  It  may  be 
aocompatiied  by  fevor,  and  other  teirere  oonitiiational  qrmpiomi. 

For  the  production  of  the  diaeaae,  two  faetort  are  neoeeaary :  tka^  tlit 
conBtitntional  condition  rcfernxl  to ;  and»  Aocondly,  the  entrance  of  pyo> 
genie  germ;^,  usually  the  streptococcus  pyogenes. 

Treatment — E?efy  meana  possible  ahould  be  employed  to  bnild  np  the 
general  health  of  the  infant  by  tonics,  fresh  air«  carefol  feeding,  etc  Lq» 
t^ly,  strict  cleanliness  and  antiseptic  applications  are  necessary*  The  best 
applii^tion  is  a  solution  of  bichloride  (I  to  5,000)^  or  an  ointment  of  toll* 
thyol  or  iodoform* 

IMFETIOO   COKTAOIOSA. 

Impetigo  contagiosa  ie  a  disease  oharaelertaed  by  the  formatioo  of  dta* 
erate  veaioiilo-pniliiles,  occarring  most  fraqnantly  np<m  lbs  hands  aad 
fiaos.  Oases  are  usually  seen  in  groups  affecting  seveml  children  in  one 
fiimily  or  institution.  It  may  be  conirnunioated  from  one  person  Is 
another,  and  spread  by  auto-inoculation  fmm  one  part  of  the  bod?  to 
another. 

One  rarely  has  an  oppirnunty  to  n^  the  disease  untii  Tesadas  hare 
formed.  These  are  usually  from  one  fonrlh  to  one  half  an  ineb  in  dime* 
ter,  and  axe  flaccid^  ne?er  dbt4?nded.  Later,  their  contents  beooiM  sUjgh^j 
yellowish ;  then  they  ruptufv  and  dry,  farmii^  ibiok  yellow  ornslSi  vbioli 
have  the  appearance  of  being  "^stnek  on,**  lbs  snmNindiiif  ddn  being 
quite  healthy.  After  the  crusts  fall  olf,  a  small  red  palidi  fimaina»  whioh 
dovly  fades.  The  true  skin  is  not  infoWed,  exoepi  in  poorly- noorisbsd, 
naobectio  subjecta,  as  a  result  of  conlinned  looal  irritation,  like  scrat^ini^ 
Undf*r  such  conditions  nloeralkm  may  ooenr.  InsisMl  of  the  smaQ  fislo^ 
olo-pustules  diHM^ribed,  bnlke  from  one  to  two  inebos  in  diametsf  maj 
form,  fiUed  first  with  semm«  afterward  with  sero-pna.  Vary  Hills  tiilua- 
matioii  is  sssn  aboul  these  palobss,  and  in  meal  casss  the  intervninf  Mm 
ismiraaL 

The  fafonrile  seat  of  the  erapliMNi  is  the  tms^  sapselaUy  about  the  chin, 
nsii  Ibe  bands,  the  neck,  the  fael  and  lsgB»  the  ftuwraui,  and  lbs  sealp; 
it  is  rarely  sssn  npoa  Ibe  abdmian,  and  mmt  npni  lbs  bank.  Tbsiw  my 
be  only  half  a  diosen  lasienlo-poslnkB,  or  inm  thirty  to  forty  may  bs 
ptassnt  The  smallar  anas  semelimss  ooalssoe  and  form  olbars  of  eoosld* 
smNe  mm.  Itching  is  nerer  a  promtnent  sTmptom.  and  in  most  caasa  if 
is  absent  altogeiher. 

The  nsol  dnivlioin  of  impeu^o  frontagioiai  u  two  nr  thrcr  wrrks;  ftp 
however,  ntns  no  regular  course,  uid  by  eontinoed  avto-inoculalkm  m^ 
last  much  longer  than  this. 

The  studita  of  Gildirisl  (Balttmnra)  point  to  a  sliwploomm  of  low 
Timlencs  as  the  eaoae  of  this  dissass. 
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have  with  considerable  uniformity  fouBd  the  st 
aureus  in  the  vesicles.  Impetigo  contagiosa  in 
but  is  seen  most  frequently  in  one  who  is  poorl 

The  diagnosie  is  not  often  difficult,  and  is  mai 
turcs — viz.,  the  occurrence  of  several  cases  togethi 
pustules  situated  upon  the  face  and  hands,  the 
prompt  cure  by  local  measures  only.  The  bullou 
quently  confounded  with  pemphigus ;  many  casej 
of  pemphig^us  h  made  are  examples  of  impetigo. 

Treatment — This  is  simple  and  usually  ver 
are  to  be  softened  and  removed  by  thoroughly  waf 
and  water  or  a  bichloride  Bolution,  after  which  th 
ment,  combined  with  three  parts  of  vaseline,  shi 
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Urticaria  is  a  frequent  disease  in  early  life,  an 
particularly  in  infants  and  young  children,  whicl 
those  seen  in  adults.  This  ia  due  to  the  fact 
and  occasionally  pustules,  are  associated  with  thi 
quickly  subside,  it  frequently  happens  that  the 
are  the  only  ones  present  This  fact  has  given 
fusion  in  names,  and  the  urticaria  of  infanq^ 
urticaiuSy  urikaria  papuhsay  strophulus^  etc.  ^ 
agreed  that  the  clinical  picture,  which  ia  a  familj 
disease,  and  that  this  is  urticaria. 

The  initial  lesion  is  the  wheal,  but  on  acconK 
bility  of  the  skin  in  young  children,  the  procesa 
older  patients,  so  that  it  may  result  in  the  form 
papule  or  a  vesicle.  In  a  few  hours  the  wheals 
papules  or  vesicles  remain,  and  without  a  good  ' 
a  very  obscure  one.  The  papules  and  vesicla 
qnenoy  upon  the  hands  and  feet,  particularly  t1 
more  severe  form  of  the  disease  in  poorly  nouril 
accompanied  by  a  pustular  eruption,  and  there 
tion  (ecthyma).  The  usual  appearance  of  the 
small  inflamed  red  papules  whose  tops  are  cover 
scratching.  The  eruption  may  be  limited  to  th 
general.     It  is  iha  a  rule  more  severe  in  regions 

There  is  usually  severe  itching,  which  leads 
in  this  way  the  disease  aflfects  the  general  healt! 
caria  of  older  children  does  not  differ  essentiall 
adults* 

The  character  of  the  eruption  in  urticaria 
strongly  suggest  scabies  ;  and  unless  one  has  ha^ 
the  development  of  the  lesions,  a  differential  dia 
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•i  Elmost  everj  letioiii  except  the  wbeal,  nuiy  be  identicat  ia  both  diieHii. 
Other  cases  may  reeemble  Taricelta. 

ITrtictiria  in  early  lifo  is  mcNit  frDqucntly  the  result  of  eonie  dietiirbaiice 
ill  the  dige«tivo  tract.  Almoet  any  9ort  of  deraagemeoi  may  prodooe  it, 
the  ejccitiog  ciiuae  varying  w^ith  the  patient  ^xoeptjonally,  it  may  reeuh 
from  other  formH  of  iiTltatioii^  nuch  as  dentition  or  intestinal  wormSi  and 
it  hh»  hiien  ai^Tihed  to  malarial  poteoniug. 

Treatment.— The  miMvr  forms  of  urticaria  ostiallj  rtipcmd  qtiieUj  In 
treAtm<^nt ;  btit  when  it  is  seirere  and  liat  existed  for  iifiiiil  weekiv  it  is 
one  of  the  most  troublesome  and  intractable  skin  diaeiiii  of  ehUdhood. 
The  treatment  is  to  be  directed  primarily  toward  the  condition  of  the 
digestive  organa  ChiUren  shonld  be  pnt  apon  a  milk  diet,  and  tVMi 
milk  may  need  to  be  partially  peptaniaed.  The  bowels  should  be  kepi 
freely  open  by  calomel,  a  nightly  dose  of  oMtor  oil,  or  a  morning  dose  of 
magnesia.  If  the  urin^  is  exeeaiiTely  acid  and  tcanty,  alkaline  dinretica 
ihoiild  bo  given.  The  druga  moil  useful  for  the  indigestion  whb  which 
nrtiGaria  is  assocbted  are  aalicyUite  of  soda  and  nitro-mnriatic  acid,  each 
of  which  is  to  be  given  aft(*r  meals* 

All  local  caaies  of  irritation,  luoh  as  rough  flannel  nnderelothiiigt 
should  be  removed.  The  .sleep  may  be  so  mooh  disturbed  as  to  require 
the  use  of  trtonal  or  bromide  and  chloral.  The  two  rvmedies  whioh  are 
of  most  value  for  the  diieaao  ita^lf  are  anUpyrme  and  atropine;  thej  laay 
be  used  separately  or  in  eombi nation,  and  should  be  administered  in  mod* 
erately  Urge  dosea. 

The  local  irritation  and  itching  may  be  nliafad  by  a  lotion  of  meatlicil 
(gn  ij,  water  J  j),  by  a  very  dilote  solution  of  the  sobaoelale  of  ImA  or 
carbolio  acid^  or  by  a  mixture  of  vinegar,  or  the  fluid  extatrt  0f  hamamelJs, 
and  water.  Where  pustiilee  are  preeantt  the  white-precipitate  ointmeol 
maybe  osed,  oombliiod  with  four  parts  of  vaseline;  in  the  papular  and 
vesicular  forms,  an  ointoejit  of  iehthyol  or  naphtbol,  Me  per  oeal  itrength. 
In  many  esses  the  improveoienl  in  lh#  gmaral  health  by  Ibe  wee  of  lonioei 
ofaaage  of  air,  etc,  will  aooompUdi  more  than  any  meMnree  dirieled 
Mpeoially  to  the  relief  of  the  nrtkaria. 


SCAHIfiSL 

Scabies  is  a  coiitagioiis  disease  doe  to  tlie  burrowing  into  the  skin  of 
the  female  aairoa,  with  aeooodary  loeioiis  which  rssalt  Ima  senilchi»f. 
TUs  disMse  is  not  a  oooiboo  one  to  Hew  York,  erso  aounur  ditpenau^ 
palieiila,  while  aoioog  the  better  daens  U  is  extremely  rare. 

The  bttrrowing  of  the  aearaa  b  neaaUy  where  the  skin  in  uunncwt — 
Tis.,  between  the  flagen,  en  the  flexor  sarfhoes  of  the  wrists,  the  azQIflii 
and,  in  mates*  the  genitak.  It  is  not  aeen  upon  the  fbee^  except  in  infancy, 
when  it  maj  be  inleeled  by  contact  with  the  hrsMta  el  the  mother. 


mSEASKB  OF  THB  8X0 

The  feium  exdted  bjr  tbe  icajw  m  omDj  ft  p 
Itmet  a  po^tiik.  In  foiDe  caicg  do  evidences  of  h 
bol  in  iofjiotf  mod  jovng  diildn&n  tb^  qmj  be 
tiom  being  freqnent  and  oft^rn  exten^re,  e«peei 
tmt,  Tbe  diametemtic  bnrrov  is  from  one  fc 
lefliKtIi,  and  ^penn  as  a  fine  brovn  or  blade  tint 
acania  ma j  be  diaoofeied  at  a  small  wbtle  spedk 
dtfBcult  to  find  in  infants.  They  are  generallj  J 
border  of  the  Itand  and  between  the  fingers.  J 
flammatorv  leaiona  ?aries  greatly  in  difletent  ei 
few,  while  in  others,  partieularlj  in  delicate,  eai 
dren,  they  are  sometimes  Tery  severe,  so  thai 
part  i«  nearly  covered  with  pustules.  These  mi 
infection  by  the  ttreptocoocus  or  etaphyloeoc^ 
upon  the  hflndu  ehonld  always  suggest  scabic 
from  scratching  may  be  found  on  any 
There  are  usually  at  first  Hneare,  bloody 
may  not  be  visible.    In  little  children  urti 

The  diagnosis  of  scabies  is  osually  quite  ei 
family  are  likely  to  be  affected,  particularly  if  ( 
The  diagnoiitic  features  of  the  eruption  are  thej 
cles^  or  pustules,  especially  upon  the  hands,  wii 
fal  examination  with  a  leus  will  usually  disdti 
Utic  burrows,  or  even  the  acarus.  In  iDfancy, 
founded  with  the  vesicular  form  of  urticarial  \ 
the  lesions  has  been  observed. 

Scabies  may  always  be  cured,  provided  sufBc 
to  prevent  re-infection.  This  necessitates  boili 
patient's  clothe^i,  but  all  the  bedding  as  well 

Treatment. — This  should  always  be  begun 
soften  the  epithet tal  scales  about  the  burrows, 
oughly  scrubbed  with  soap  and  water,  prefers 
bath  being  continued  for  at  least  half  an  hoi 
night     After  the  bath,  the  body  ia  anointed  ^ 
should  be  thoroughly  rubbed  into  the  skin,  c 
the  child  put  into  a  perfectly  clean  bed.     In 
may  be  washed  oiT,  but  none  of  the  clothing 
pwt  on.     This  treatment  is  to  be  repeated  c 
nights,  and  if  thoroughly  done  it  will  effect  a  c 
ointment  is  too  irritating  for  use  in  little  ch 
lowing  may  be  substitoted  :  naphthol,  15  parts 
vaseline,  100  parts  (Kaposi) ;  or,  precipitated 
Pom,  1  part;  vaseline,  8  parts;  or  the  simple 
plied  without  dilution.    After  the  use  of  the  pi 
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required  for  »  few  days,  some  aoothtng  ftpplicmtioii  like  those  menlbmed 
in  Uio  chapter  upon  Eczema. 

TINKA  TOKSirKAKa-^RIKO-WORM  OF  THE  SCALP. 

Ringworm  of  the  scalp  is  a  Tery  treqnettt  disease  in  tDBiittitioni  for 
children,  often  occurring  as  an  epidemic.  Aooording  to  Crocker,  the 
primary  leaiou  consiste  in  a  red  {lapule  surrounding  a  hair,  whioh  iooii 
iaoreasea  to  a  amaU  circular  patch;  this  spruail«  at  iu  oatar  margtiit 
gradaally  incroaiiing  in  siise  until  it  is  from  one  to  two  inches  in  diameter, 
but  rarely  larger  than  this.  Sometimes  aeferal  of  the  patches  ooaleaoa* 
These  affected  areaa  always  have  rounded  borders,  and  an»  sharply  onl* 
lined*  Here  the  hairs  are  very  brittle,  and  ofti*n  broken  off  eloio  to  the 
scalp,  so  that  it  may  appear  to  be  b«Ud.  Whore  they  ba?t  noi  lUUen  off, 
the  hairs  haTo  lost  their  lustre.  The  stumps  of  the  broken  hairs  point  in 
all  directions. 

The  fungus  which  produoea  the  dtaeaae  is  the  irickapkptmi  bmMmfmm$. 
It  penetrates  the  shaft  of  the  liair,  both  the  spom  and  the  myodinm 
being  seen  under  tlie  miorcMicopc^  The  spon^s  are  pmaenl  in  gnat  nnm* 
hers  in  the  hair,  but  thif  mycelium  is  most  abondimt  in  tlit  aealea.  The 
amount  of  inflammation  found  in  the  diAoased  areas  furias  nuidi  in  the 
different  casea.  There  may  be  only  a  acalinew  of  the  scalp,  or  a  formation 
of  pustulea  in  the  Imir  follicles,  the  hairs  loosening  and  idling  out  in  oon* 
sequence.  In  young  infants  where  the  hair  is  scanty  and  tlitn^  the  di^ 
ease  resembles  tinea  circinata— i.  e.,  it  is  superficial,  aod  the  hair  foUidsa 
are  often  not  iuTolved.  Children  of  all  ages  are  lUbte  to  tinea  ton- 
surans. It  flourishes  particularly  in  thoae  who  are  dirty  and  poorly 
oarMl  for. 

The  iliagnosttc  feature  of  the  disease  is  the  preeenee  of  scaly  patchsei 
with  loss  of  hair.  The  patches  aie  usually  crtrcuhu^*  and  by  examinalbn 
with  a  lens  the  stumps  of  broken  hairs  are  seen  all  oter  the  diseased 
areiu  By  a  microscopical  examination  the  fungus  b  disooieted.  In 
typical  oasee  the  diagnosis  ii  eaay  if  tlie  ymotm  is  al  aD  adtanoed,  Iml 
there  are  many  alypioal  feme  and  many  mild  eases  where  tlie  recogni* 
tion  of  the  disease  ie  dilBmll.  The  eympComs  are  often  masked  by  the 
»ry  conditions  present  The  diseaes  may  be  eonfonnded  with 
i;  but  in  the  ktttf  the  lesion  Is  dUhise,  neter  sharply  defined; 
there  is  general  thinning  of  hair  oter  the  soalp,  and  n#fv  the  etampyt 
broken  hairs.  Psoriaais  has  points  of  reeemblanee^  bat  it  ia  nsnally  fentid 
en  other  parts  of  the  body,  especially  the  knees  and  elbowii  and  npon  the 
soalp  the  patches  ars  more  nnmeroftf  and  smaller.  In  ecsema  the  lose  of 
hair  in  etroomeoribed  palohee  is  nerer  eeen,  nor  are  the  broken  etaiD|iB. 

Tinea  toflMtma  ia  alw^p  eaiafaK  proeUed  the  palisol  eao  be  kepi 
nnder  doae  nnetDaaoe,  and  trealmeni  thoroagUy  carried  oat  There  is 
'  l#  mMlaneeM  leeofefT*    In  a  recent  ease,  treatment  most 
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usually  be  continued  for  one  or  two  months^ 
SUE  montlis  to  one  jear,  with  the  closest  watchf 

Treatment. — The  groat  difficulty  in  treat  me 
deeply  enough  into  the  scalp  to  reach  the  fungi 
very  bottom  of  the  hair  follicles.  As  a  first  s 
short  all  over  the  patch  and  for  at  least  an  inc 
aary  in  order  to  get  at  the  diseased  part  and  to  i 
early — if  possible  before  the  fungus  has  extend' 
The  parasiticide  should  be  applied  not  only  up 
and  the  entire  scalp  should  be  washed  thorou 
week.  To  prevent  the  disease  spreading,  all  thi 
oned  by  the  use  of  carbolic  soap.  The  hair  she 
tends  to  scatter  the  spores  and  spread  the  dj 
under  treatment,  should  wear  a  cap  of  muslin 
with  paper,  in  order  to  preveut  infecting  others 
cliiJillien^should  invariably  be  isolated^ 

To  destroy  the^fuTigus  almost  every  germi 
advocated  at  ono  time  or  another,  which  prove, 
obstinate  one,  and  that  no  one  application  is  in^ 
which  have  the  sanction  of  the  widest  use  are 
bichloride,  white  precipitate,  and  olcato  of  m 
and  croton  oil.     As  a  vehicle  for  ointments,  lai 
f erred  to  vaseline  or  lard ;  according  to  Croc 
parts  of  lanoline  to  one  part  of  olive  oil  ia  ) 
alone.     Most  of  the  germicides  mentioned  are 
to  five  per  cent,  according  to  the  age  of  the  c 
the  scalp.     In  an  epidemic  of  ring- worm  in  tli 
the  following  combination  of  bichloride  and 
satisfactory  :  tea  grains  of  the  bichloride  we: 
to  this  were  added  two  and  a  half  onnces  eact 
This  was  applied  every  day,  being  thorough] 
patches,  and  the  whole  scalp  saturated  with 
usually  resulted,  and  every  few  days  the  paraai 
simple  emollient  applied  until  the  irritatioD 
In  some  of  tlie  cases,  the  tincture  of  iodine  wr 
ride  and  kerosene.     Twenty-six  cases  were  tr 
cured,  the  average  duration  of  treatment  beii 

Epilation  is  necessary  in  many  cases  as  ai 
of  germicides,  particularly  in  older  children. 

*  A  full  report  of  these  cAses  was  mode  by  C  < 
Medical  Journal,  October  10,  i8IH. 
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CHAPTER  VI, 
ACUTK  OTITIS. 

'Otitis  is  a  frequent  affection  during  infancy  und  etrly  childhood,  at- 
lacks  usually  o(  eurring  in  the  cold  seaaon.  Of  all  the  inflammatory  GOD- 
ditionfi  which  may  be  met  with  in  early  life,  there  is  perhapt  none  wUcb 
uion*  trvi\\irni\y  give^  n»e  to  ob«eure  fehrile  symptmii  than  this, 

Etiolo^. — Acute  otitis  U,  as  a  rule,  a  secondary  diaaaat,  and  is  gen* 

erally  preceded  by  some  infectious  process  in  the  rhino-pharynx.    The 

usual  avenue  of  infection  i»  through  the  Eustachian  tube.     Downie 

[(Glasgow)  gives  the  following  statistics  of  501  cases  of  tympanic  infolre- 

nent: 

OriginAt4s4  duriag  moulcs. 181  gmm,  or  tt'l  fwr  mnk 

»      tcariet  fsTer. •»     **      •*  IM  •*      *• 

«  •*       wboopina^ooiigli 15     -      •*    M   -      - 

*•  •*      mnmpA...... t     *      ••    M   •*      - 

••  •*      si»iils  oilafrk 147     -      -  tM   "     - 

-     4mmkm ,.,,  lOi     -     "  lOO  -     * 

SyphlUtte „, ,.      »     -      -     l-S   •*      - 

Doublfia,., ..•**••.♦.♦• ••••*•..    »     •      -    «*7   **      - 


The  most  severe  forma  of  otitis  nanally  follow  scarlet  ferer^  epidenuc 
3isasia»  measles,  diphtheria,  or  pneumonia*    The  entrance  of  flatds 

oa^  the  Enatachian  tul>e  from  the  nasal  douche  or  nasal  syrttigimg 
Day  cause  acute  otitis*  It  eometimea  reaults  as  an  extenabn  of  inflam> 
mation  from  meningitis,  eapeeially  the  oerthro-fpiBal  form. 

The  micro-organisms  concerned  in  Iba  prekhictioti  of  aeote  oiiUi 
iiy  with  the  condition  of  which  it  is  a  complication.  With  scarlet  fitter, 
^measles,  infiuensa,  or  simple  catarrh,  the  streptocoeeui,  the  poeunio- 
ooocuSf  or  the  staphylococcus  may  be  found  either  separately  or  tofellier, 
inflammations  associated  with  the  orguusoi  last  nantjoDed  htimg  Qsii- 
ally  of  a  milder  character  than  with  the  other  two.  In  eases  eomplicat- 
ing  diphtheria,  the  Klcbs*Uoeiner  haeillua  may  be  found  with  any  of  the 
tomi^  mi*ntion«d,  or  may  occur  alone.  In  chronie  easas  any  of  the 
pyogenic  organism*  mav  hi^  f)nskf*^nt.  ami  not  verv  Infrequent tv  the  tuber- 
cle bacillus. 

Lesions.^  '^"  >4  cTents  m  the  paltiaiogicai  process  ts* 

fir^t,  amtc  i_  i     i  t     «     iiig  of  tba  mncnas  mamfafmne  of  the 

rhino*pharynx,  which  extends  intn  the  Eustachian  tube,  caustng  ob- 
f^tnieticin  more  or  loss  complete*  The  inflammatory  peoeass  w^j  bt  lim* 
iteil  to  the  tuU%  or  it  may  eitend  to  the  mumus  taantoiM  linii^  the 
middle  ear 

There  are  two  TaiietJas  of  acute  inflammation  of  the  middle  ear :  ( I) 
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The  catarrhal  fonn,  which  usually  accomi 

rhino-pharynjc  or  complicates  measles.  T^ 
mucous  toembraiie  merely,  and  its  produe 
mueo-pu8.  It  is  not  usually  accompanied  1 
serious  conse<juenees.  It  is  generally  confi^ 
tympanic  cavity,  and  is  the  form  more  freq 
The  phlegmonous  form,  which  affects  olde! 
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Eio.  166. — Temperature  chart  of  acute  otitlfi  foUawuig  | 

is  a  much  more  serious  inflammation,  anc 
feetious  catarrh  of  scarlet  fever,  diphtlierii 
this  variety  micro-or^^anitiins  iiud  their  way 
numberB,  and  set  up  an  inflammation  of  i 
which  may  involve  not  only  flie  raucous  mci 
but  also  the  celhikr  tissue  in  the  upper  par 

The  catarrhal  form  of  inflammation  free 
with  proper  treatment,  the  only  result  be 
is  temporary.  Tlie  phlegmonous  form  can 
ehian  tube^  rupture  or  sloughing  of  the  t 
charge  of  the  products  of  inflammation,  or 
burrowing  between  the  cartilages.  The  h 
tend  to  the  bones,  causing  necrosis  of  the 
the  tympanum.  The  remote  results  are  p 
petrous  bone,  pachymeningitis,  infectioug 
sinus,  general  purulent  meningitis,  and  cer 
considered  under  Complications. 

Symptoms.— These  are  usually  few  in  nu 
hility  as  regards  their  combination  and  in 
stant  symptoms  are  pain  and  fever.  In  a  t) 
is  generally  at  the  beginning  some  discharj 
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gestion  onn^!m?yB!i  ;«    '  '     Jtul  a  tfrnfu-Tnturc  of  HH)''  to  lOS*  P, 

Tlicrt*  i^  mithifjg  ilmrit*  it  thi*  niUrrh.     After  two  or  three 

dnya  the  objcctiTii  nyniptums  6ub«ide^  but  the  infmit  continnoi  to  bi*  rest" 
lesSi  worries  niudi  of  tlic?  timi*,  wakes  friKiuently  at  ni^ht  with  a  itartt 
nurses  poorly,  and  if  the  thermometer  U  ii^^ed^  it  w  found  ihnkt  the  lem- 
perature  remaina  elevated,  uguuUy  fn^m  100**  to  103*  F,  ( Fig,  IHtl).  Th« 
inlant  seems  decidedly  ill,  and  yet  no  very  definite  fiymptomi  mte  pref* 
ent.  Sometimeti  there  in  marked  tendemesa  about  the  ear,  and  the  eUM 
refuses  to  lie  upon  the  alTected  *ide,  or  i»liow*  *ign«  of  pain  when  the  uar 
is  touched.  After  a  win^k  or  ten  days  a  di»charp«  is  found  in  the  auditory 
canal,  and  usually  there  follows  a  rapid  subsidence  of  the  con«tituiional 
symptoms.  In  some  cases  there  is  seen  only  a  high  temperalufVy  imnging 
from  101*  to  104* -F.,  which  persists  for  Aeveral  days  without  otitinird 
evidenct^ii  of  pain  or  other  iigiis  of  inflammation,  the  dii«charp^  being  the 
flrnt  symptom  whtrh  leadi*  the  i 
In  other  cases  there  is  marked  iIl  :  . 
Daasea  and  vomiting,  but  for  aeveiml 
days  no  evidence  of  j»ain;  tlie  tempers'- 
ture  may  bt^  but  litth*  elevatiHl.  Thna, 
in  iDoat  of  the  attacka  aeen  Id  infasej, 
pain  ia  not  very  marker],  and  it  la  thia 
which  so  often  leads  to  the  grmt  ob- 
aeurity  of  the  irmptoma* 

In  older  ejiildren  th«*  symptoms  are 
more  eharacterij*tic-  Piifn  ix  actually 
diarp  and  severe,  and  ia  complained  of 
early  in  the  attack.  The  tempi*raturt^  ib 
nearly  always  eleviii4*d  two  or  thrive  de- 
grttm^  and  occa-  t  is  103*  or  101* 

F,  (FIf- 187),  ^•'-  -  -  r«?  hcsadadie,  ej- 
trene  rrntleMneaa,  and  even  delirium 
ar  convulsiona^  so  that  meDing itia  may 
be  auspected. 

The  inflammatiiMi  doae  Bot  aeeea* 
aarOy  g«»  m  to  ittppimitioii  asd  rupture. 
There  arw  evesi  more  frequently  aeeu, 
accompanying  onltnarr  hcc4-eoMa  or 
mild  attacks  of  influenza,  caaee  in 
which    the   faiin    ia   quite   severe    for 

twenty-four  or  thirty-ali  bonrv,  and  accom:  'ly  •  moderate 

etevaliiMi  of  Impemtura,  and  yet  whkh  miNuiv  ^uo-iu*^  withi»ul  farther 
^niiltiina.  In  tlMe  csaea  the  pain  U  tM  eitfMtant  and  Im  |«uh»Bged  to 
be  an  attack  of  Denralgia.  Thry  an?  simply  eaaee  of  a  mild  form  of  tn- 
flammalioiL 
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In  infants  suffering  from  severe  malnut 
often  eomt?s  on  without  any  objective  sympto 
being  tlie  diii^harge. 

Of  all  the  symptoms,  fever  is  the  most  c 
all  except  the  cases  just  mentioned.  The  Ui 
is  from  100°  to  102°  F. ;  exceptionally  it  ma 
The  course  of  the  temperature  is  irregular,  A 
incision  of  the  drum  membrane  the  temperati 
not  immediately.  Pain  is  more  marked  in  old< 
first,  because  in  the  latter  the  drum  membi 
more  readily,  and  ruptures  earlier;  and,  sec 
mation  is  usually  of  the  catarrhal  and  not  th 
derness  is  sometimes  elicited  by  pressure  jm 
auditory  meatus ;  there  may  be  increased  se 
the  ear  and  even  of  the  whole  side  of  the  head 
of  noises  in  the  ear.  One  little  girl  with  o 
temperature,  first  called  attention  to  her  ea 
"  heard  pussy  in  the  room,"  Cerebral  sym 
occur  chiefly  in  cases  not  receiving  proper 
indicate  meningeal  congestion^  or  less  freque 
thrombosis. 

In  secondary  otitis,  especially  when  comp 
diphtheria,  measles,  or  typhoid  fever,  all  si 
quently  wanting;  unless  the  ears  are  examin 
looked  until  rupture  has  taken  place. 

The  local  appearances  in  the  early  staj 
tympanic  membrane  can  be  obtained- — are  i 
tion;  later  there  is  distinct  bulging.  If  pet 
site  may  or  may  not  be  visible,  but  its  exist* 
blcs  of  air  are  seen  deep  in  the  canal,  and  if  n 
as  inflammation  of  the  external  cana!  selc 
The  {>U8  sometimes  burrows  between  the  caj 
behind  or  at  the  side  of  the  ean  In  the  cat 
at  first  sero-mucas  and  quite  profuse,  later  i 
monous  form  it  is  always  purulent,  and  liab 
increase  in  the  constitutional  symptoms. 

Diagnosis. — Otitis  in  infancy  is  frequej 
tient  is  too  young  to  direct  attention  to  tb 
pain  is  slight  or  absent.  The  temperature 
and  the  usual  problem  presented  is  to  disco^ 
the  absence  of  definite  otoscopic  signs,  one 
of  fancial  congestion,  a  history  of  a  previa 
and  the  absence  of  signs  in  the  throat,  lu 
might  explain  the  fever.     Local  tenderne 


ikCUTK  OTlTta 


MT 


earfl  are  of  much  significflnce  when  present  Otitit  is  m  ootninoii  a  caiiM 
of  high  lem)M^raturc  in  infants  during  the  ool4  mmaon,  thai  one  fhouU 
always  )tttv«*  it  rn  trniid. 

CompUeatioiit  and  Sequel^.^ — tlt*ino(»  cfituie(|tic»tioni  am  itiott  llkdjr 
to  he  seen  in  ca«c#  following;  *i'Mli**  ^'^^t,  probably  liucaaiv  of  their 
f0verlt>,  particuliirly  wIk'o  mrly  trtoitment  ban  inxn  neglwrtaL 

iVlff^'^^^i(iiff  —  '**'*  i^  the  nimi  fretjuent  i^imfilieatioii  cif  at*ute  otitic. 
In  iofajicy  the  maittotd  prtK%«K  h  itnall  and  cootatiu  but  a  stin^h  i 
the  niJixtokl  iintr  '     '  inunieirt«a  dirwrtly  wiih  tho  vm  ' 

tymptiuuiTh    It  u  every  severe  ca»»e  of  acute  ^u  >•* 

otitJ6  thcro  U  ^me  pttA  in  the  antrum.  ThU  U  uanally  di«chargv>d  into 
the  middle  ear  after  the  tyuifianie  mvmbrane  la  incU<^l  or  r  '  ^pon* 
taneoui^ly.    Thepriiunpal  tJiui^Mif  mu^itoid  mvolvem«*nt  tn  ^^  |rii|ii*r 

early  tn^atnient  in  acute  otiii*^  purticuUrly  the  prarticx*  of  aiUmmg  lbi>r 
caaea  to  take  their  natural  cHnin«e  tnMi^d  of  iMtininng  tiarly  dnunagv  by 
tlU^IQQItof  the  drum  membrane. 

The  im[M>rtant  tiymptoiun  of  acute  maj^toiditu  are  feter,  niailoid 
tenderness,  and  ftwelliog.  If  nuiHtoiditis  de¥tdci{ift  rapiiUy  after  acut« 
otitiii  the  tempi*niture  may  lie  high 
— 10;r  to  105^  F,;  if  it'  develop* 
grailually  and  appeam  late  the  tern* 
perature  may  be  atairoely  abovo  100*. 
Abrupt  ce^^^tion  of  an  ear  dia- 
charge  fthotdd  atwayii  aronae  ana- 
piciim*  It  ia  dwaya  difficult  to 
datermma  tha  prannoo  of  a  lU^I 
aaumnl  of  maatoid  leDdemeaa^  but 
perstatent  t^ndifnum  of  ooa  aide 
only  ia  aignifieant  It  i^  ' 
marked  cloae  behind  i 
juAt  over  the  Antrum*  *l1ie  early 
•irelling  b  duo  to  anlema ;  later  them 
may  be  an  accumubition  of  pua, 
Fruit-auricuUr  abaeeaa  oitiaei  a  fery 
diaracteriatie  aweUing,  the  ear 
atanding  oat  frtm  the  hend  (aee 
Pig.  1^8),  It  b  uaually  doe  lo 
apontam*iJua    ntptnn?    through    the 

outer  bony  wall  juit  of er  the  jiotrum ;  it  may  «Krnr  irbrn*  tttera  haa  bean 
no  diadiarg!»  tinin  thi*  mr.  It  i*  a  frn[urDt  rv^aJt  of  ngtmrn  mttm  nt  aeole 
aaaatoiditia  mit  operatttl  ufiuci,  csfieriallr  in  }iiui^  ehildrin* 

The  characteriitic  otoaeopie  apfitmnuiit!*  nf  acute  oi^toidilia^  aeoonl- 
iof  to  BaeoQ,  are*  bulging  of  ShniHicU**  oiambrane,  and  drooping  of  the 
ifuper  noaliiiior  vail  of  tlie  external  misatua. 
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Meningiiw, — This  may  be  a  cause  of  deatl 
may  l>e  a  loeali^sied  pachymeniDgitis  with  the 
diiral  abscesj^— or  k'^s  frequently  general  pu 
!je  sLH'ondary  to  other  le^^ious,  siieh  as  throt 
or  the  rupture  of  a  cerebral  abscess,  but  i 
through  the  roof  of  the  tynipauunu  or  al 
nieatus.  Jtleningitis  may  oeeur  either  with  i 
symptoms  are  those  of  a  severe  acute  seeomhi 
ig  whort;  its  terminatioo,  almost  invariably  i 

Cerebral  Absces^i, — This  is  due  to  a  dir 
tion  from  the  bone,  veins,  or  dura  mater, 
cases  the  abscess  is  in  the  tempc-^ro-sphenoi 
frequent  seat  h  the  lateral  lolie  of  the  eeret 
disease  of  the  mastoid  and  mi<hlle  ear  leads  1 
ease  of  the  labyrinth  to  cerebellar  abscess, 
eated  by  thrombosis  or  by  meningitis,  The\ 
liefrirt*  deatb,  which  more  frequently  occurs  fr( 
lent  meningitis  than  from  any  other  causet 
otitis  of  long  standing.  ! 

Thrtymbosui  of  the  lalcral  sinii^  may  b< 
former  there  is  occlusion  of  the  vt^sel  by  a 
there  are  in  addition  micro-organ isms» 

Simple  throml>osis  causes  no  important  si 
is  relatively  infrequent  and  causes  very  marl 
follows  f operation  upon  the  mastoid,  and  occi 
toiditis  quite  apart  from  operation.    The  ten 
an<l  widely  ductuatiog  type,  and  tliere  may  . 
the  constitutional  symptoms,  except  fever, 
but  may  suddenly  b<it*ome  xery  grave.    Mai 
develop  rapidly,  and  death  may  follow*  in 
hours.     At  autopsy  there  nmy  be  fonnd  a 
sinus,  which  may  extend  into  the  jugular, 
ondary  lesions  of  a  general  pytemia,  or  by  1( 

The  labifrinth  is  not  frequently  involves 
by  Pye,  Phillips,  and  others,  in  wiiieh  the 
entire  labyrinth  has  occurred  after  scarlet 
the  deafness  was  complete,  and  in  several 

Facial  paraJi/sU  rarely  occurs  in  the  a 
considerable  proportion  of  the  chronic  on< 
of  the  inflammatory  process  from  the  bon 
it  passes  through  the  canal.  The  symptoi 
pheral  facial  palsy. 

Treatmeiit*— Something  may  be  done 
is  of  tlie  first  importance  to  secure  a  no 
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membraDe  of  the  Daso-pliarynx  by  the  removal  of  enlarged  tonsils,  ade- 
noids,  elc.  The  occadioiial  attacks  of  earache  aecompanying  tbese  condi- 
tions aro  pretty  sure  to  lie  foltowud  by  niore  serious  trouble  unless  they 
are  rclievt»d.  Whether  during  attacks  of  measles  or  scarlet  fever,  much 
can  be  done  to  prevent  otitis,  is  i<itill  a  mwjted  question.  Personally  1 
believe  the  risks  of  infecrtion  of  the  middle  ear  when  judicious  nasal 
syringing  is  employed  are  less  than  when  nothing  h  done  to  cleanse  the 
naso-pharynx. 

The  medical  treatment  of  acute  otitis  aims  at  the  relief  of  pain  and 
arrest  of  the  intlammation.  If  the  case  is  seen  in  the  early  stage,  the 
inthimmation  may  sometimes  be  cut  short  by  local  blood-letting,  the  use 
of  heat,  and  free  catharsis.  lllo<>d-letting  is  not  to  he  advised  in  the  case 
of  infants,  but  may  l}e  used  in  older  children.  Either  leeches  or  wet  cups 
may  be  employed.  They  should  be  applied  just  in  front  of  and  close  to 
the  tragus.  Dry  heat  is  to  be  preferred  to  moist  heat,  both  as  a  means 
of  arresting  inflammation  and  of  relieving  pain.  It  may  be  applied  by 
moAns  of  a  bag  of  hot  water,  salt,  or  bran,  or  by  a  hot  brick  or  soap- 
stone.  These  may  Ijc  placed  beneath  a  thin  pillow,  upon  which  the 
cliild's  head  rests.  If  the  child  will  not  lie  upon  his  hot  jiillow,  a  small 
bag  of  salt  or  hot  water  may  be  bound  over  the  ear,  which  has  been  first 
covered  by  cotton.  Neither  oil  nor  laudanum  should  be  dropped  into  the 
ear  as  is  so  often  done  in  domestic  practice ;  but  there  is  no  objection  to  a 
few  drops  of  a  four-per-cent  solution  of  cocaine,  or  a  five-per*eent  solu- 
tion of  carbolic  acid,  either  of  which  may  relieve  intense  pain.  Frequent 
irrigation  with  a  warm  boric-acid  solution  is  often  useful.  If  the  child 
is  not  soon  comfortable,  an  opiate  should  l)e  given  which  may  not  only 
relieve  pain,  but  may  have  a  favourable  influence  upon  the  inflammation. 

A  continuance  of  pain  in  spite  of  these  measures,  with  an  increasing 
temperature,  calls  for  operative  interference.  If  in  addition  there  id 
mastoid  tenderness  immediate  paracentesis  of  the  drum  membrane  is 
imperative.  An  early  incision  is  usually  followed  by  a  discharge  of  blood 
only;  but  tension  is  relieved,  pain  disappears,  and  the  inflammation  often 
quickly  subsides  without  the  formation  of  pus.  (See  Fig.  187.)  Mueh 
suffering  is  thereby  avoided;  the  wound  rapidly  heals,  and  much  less 
damage  is  done  than  by  allowing  the  disease  to  go  on  to  a  spontaneous 
rupture.  Later  o juration  may  be  rwjuired  either  for  the  relief  of  pain 
or  for  the  evacuation  of  pus  to  prevent,  if  possible,  the  disease  from 
spreading  to  the  bony  parts.  The  advantages  of  ^arTy  p^''VfJltffti^  in 
acute  otitis  can  hardly  l>e  overstatcnh  Properly  performed,  it  is  free  from 
risk,  causes  little  or  no  shock,  and  should  be  advised  in  many  cases  even 
in  which  the  indications  are  not  so  clear  as  those  above  described.  I 
favor  incising  the  drum  membrane  in  cases  of  doubt  rather  than  waiting 
for  more  definite  indications  with  the  attendant  risks  of  delay. 

In  the  secondary^  otitis  of  scarlet  fever,  measles,  and  diphtheria,  the 
ei 
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indications  for  paracentesis  are  usually  to  be  derived  from  the  appear- 
ance of  the  drum  membrane  alone,  other  symptoms  1}eing  absent  or 
masked  by  the  primary  disease. 

After  incision  or  spontaneous  rupture  of  the  drum  membrane  the 
ear  should  be  syringed  every  two  or  three  hours  with  a  warm  solution  of 
bichloride  (J  to  5,000),  or  a  saturated  solution  of  boric  acid,  or  simply 
with  boiled  water.  A  bulb  ear-syringe  of  soft  rubber  is  the  most  satis- 
factory instrument  for  general  use.  A  further  rise  in  the  temperature 
usually  means  that  drainage  is  imperfect ;  if  it  is  accompanied  by  pain, 
a  second  incision  may  be  necessary.  If  the  temperature  remains  high, 
one  should  be  on  the  lookout  for  mastoid  disease  or  other  complications. 

In  most  cases  the  discharge  ceases  in  from  oue  to  three  weeks ;  should 
it  continue  longer,  some  measures  for  checking  it  may  be  used.  Dench 
advises  as  better  than  other  applications,  the  use  of  a  few  drops  of  a  1-to- 
3,000  solution  of  bichloride  in  65  per  cent  alcohol,  after  syringing.  It 
should  be  applied  with  a  medicine  dropper.  Where  the  discharge  has 
become  fetid,  syringing  once  a  day  with  a  solution  of  peroxide  of  hydro- 
gen (1  to  2)  is  often  useful.  A  persistent  discharge  often  depends  upon 
the  fact  that  the  child's  general  condition  is  poor,  and  improvement  in 
this  is  more  important  than  any  variation  in  local  treatment. 

Mastoiditis. — ^When  symptoms  pointing  to  acute  mastoiditis  are  pres- 
ent, early  free  incision  of  the  drum  membrane  is  indicated,  even  though 
there  may  be  n^^ulgng,  and  a  mastoid  ice-bag  should  be  applied  con- 
tinuously for  thirty-six  or  forty-eight  hours.  In  addition,  in  older  chil- 
dren, the  artificial  leech  may  be  placed  over  the  antrum  or  mastoid  tip. 
With  these  measures  the  inflammation  often  subsides.  Regarding  opera- 
tion upon  the  mastoid,  my  own  belief  is  that  it  is  now  performed  top 


frequently  and  with  insufficient  indications,  especially  in  infancy  and 
early  childhood.  The  operation  is  a  serious  one,  and  at  this  age  its 
immediate  risks  are  considerable.  I  have'personally  known  of  a  number 
of  deaths  directly  connected  with  it,  and  of  others  occurring  at  a  later 
period,  where  the  child  was  worn  out  by  the  long  after-treatment,  dying 
perhaps  from  some  intercurrent  disease  or  from  exhaustion.  On  the  other 
hand,  the  dangers  to  which  patients  are  exposed  who  are  not  operated 
upon  have,  I  think,  been  greatly  exaggerated.  In  my  own  experience, 
meningitis,  sinus  thrombosis,  and  cerebral  abscess  do  not  occur  in  any- 
thing like  the  proportion  of  cases  that  the  surgeons  would  have  us 
believe.* 

*  The  records  of  the  New  York  Foundling  Hospital,  with  a  resident  population  of 
about  800  infants  and  young  children,  showed  578  cases  of  acute  otitis  in  fire  years  (1900 
to  1904  inclusive).  During  this  period  there  were  three  extensive  epidemics  of  measles 
with  a  total  of  1,084  cases ;  166  cases  of  scarlet  fever ;  578  cases  of  diphtheria ;  and 
1,605  cases  of  pneumonia,  many  of  which  complicated  influenza.  With  the  578  cases 
of  otitis,  scute  mastoiditis  was  recognised  and  recorded  in  but  ITpatients.    It  is  not 
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While  I  fully  appreciate  the  value  of  the  operation,  and  am  quite 
sure  that  lives  are  often  saved  by  its  timely  performance,  I  would  in- 
sist that  it  be  done  only  with  vcr}*  positive  and  dear  indications.  In 
infants,  localised  tenderness  is  diflicult  to  determine;  and  fever  after 
acute  otitis  may  l>e  due  to  many  other  ccmditions.  In  very  young  patients 
we  should  therefore  insist  upon  other  symptoms  before  deciding  to  oper- 
ate. The  risks  of  waiting  for  clean»r  indications  are,  I  believe,  much 
less  than  those  attendant  on  unnecessary  operation.  Often  the  cause 
of  the  temperature  is  found  in  the  lungs;  and  not  very  infn*f|uently  a 
mmlerate  pulmonary  i-ongt^stion  or  linmchitis  bei^omes  a  pneumonia  as 
a  coiise(|uence  of  the  prolongini  aniesthesia  ncivssary  for  the  operation. 
With  infants  thereft)n»  in  cum*  of  any  <loubt,  as  to  diagnosis  or  the  progrcM 
of  the  cas4\  one  should  invariably  divide  against  operation,  or  at  least 
for  |)ost|Mmement.  With  older  children,  however,  conditions  are  some- 
what different ;  diagnosis  is  easier  and  the  o|M«rative  risk  much  less. 

The  treatment  of  ehnmic  otitis  and  of  the  associated  conditions  is 
largely  surgical,  and  In'longs  to  the  s|Nvialist ;  but  it  is  extremely  im- 
portant that  the  general  practitioner  should  l»e  familiar  with  their  symp- 
toms, and  n*alize  the  danger  fn)ni  tlu'se  negUvtiti  cases,  not  only  to  the 
function  of  hearing,  but  alxi  to  life  its(>If.  The  essential  thing  in  treat- 
ment is  to  o|>erate  sulliciently  to  seeun*  fn»i»  drainage,  and  to  permit 
thon)Ugh  cleansing  of  the  parts.  T(M)  mueh  can  not  \ie  said  against  the 
exfNH'tant  treatment  of  these  cases,  or  against  the  practice  of  prolonged 
fMuiltieing. 

itn|>n»biihle  th«t  other  ma.<»ttii«l  inflamin«(ion9  wpiy  orrrlookeiL  In  thU  institatioo, 
howoTcr,  iieariy  rverj  fatal  ca!««  i^>ino!i  to  ftiit<i|>!»T.«ii«l  if  «n  unr«rt»iniiM«l  miitoidiUs 
hail  IinI  to  a  fai^I  n*«uU  the  aiitA|i^j  r«H*«.nl!«  »h«mM  iihow.  In  the  avr-jrar  pehod, 
000  aut4ipQiie«  wriv  inadi*.  Thfiv  «ra.«  n**  iiiManif  rvixinliNi  uf  aKuvcM  of  U>«  ^raiji  fol- 
lowing <ititi!i.  There  wrr\>  hut  tw<i  fxam|ilr!»  of  a«'utt*  tnoninfriti*  following  c»(itit  with 
ma!(toi<liti> ;  but  ther«<  wi*n*  14  ram*!*  *»(  aitite  nii'ninpti«»  iirt^ondarj  to  other  comlitiocis 
— pniMinmiiia,  10;  to  |i«*nranliti^  2:  ti>  t*ni|iyfina,  1:  to  (li|»hthens,  1.  I>urinjc  ths 
peritMl  mcntiuiiMl  therv  wor«*  II  mastoid  oinfimiona  performed  in  the  hospital,  with  6 
rrr<iTcri«><«  and  5  dcAlh*,  all  fntm  ran^e^  ilimtlT  c«inneoteil  with  the  oprratioo. 

If  ina<^tiiiditi«  follows  ••liti^,  «Nini|»liralinK  the  acute  infe<*tiiiuii  diwAMS  of  esrljr 
chiMh«iiHi  aji  nfti'n  aii  ha;*  \^*n  tlainin!.  we  mu!«t  admit  that  a  verj  Urfe  profMWtkm 
of  the  |iatient«  mar  get  well  without  O|ieratioii. 


SECTION  IX. 
THE  SPECIFIC  INFECTIOUS  DISEASEa 

AccTTBATE  classification  of  the  infectious  diseases  is  at  the  present 
time  impossible,  but  there  are  two  quite  distinct  groups  into  which,  with 
one  or  two  exceptions,  those  here  considered  may  be  placed. 

The  first  group  includes  scarlet  fever,  measles,  rubella,  varicella,  and 
pertussis.  The  nature  of  the  specific  poison  in  each  of  these  is  as  yet 
unknown.  They  are,  strictly  speaking,  contagious ;  for  it  is  practically 
certain  that  any  of  them  may  be  contracted  by  proximity  to  a  person 
suffering  from  the  disease,  without  actual  contact.  In  no  one  of  these 
diseases  is  the  poison  given  off  in  a  single  definite  discharge,  and  in  no 
one  is  there  a  characteristic  visceral  lesion.  Mumps  resembles  the  mem- 
bers of  this  group  in  all  points  except  the  one  last  mentioned.  These 
peculiarities,  together  with  the  fact  that  thus  far  the  poison  of  each  of 
these  diseases  has  resisted  all  attempts  at  isolation,  render  it  not  improb- 
able that  these  poisons  are  some  other  variety  of  micro-organisms  than 
bacteria. 

In  the  second  group  may  be  placed  diphtheria,  typhoid  fever,  and 
tuberculosis,  in  each  of  which  the  specific  poison  is  a  known  form  of  bac- 
terium. Each  of  these  diseases  is  associated  with  definite  and  character- 
istic viscer&l  lesions.  The  poison  is  discharged  from  the  body  in  a  certain 
well-understood  manner  from  the  tissues  which  are  affected  by  the  dis- 
ease, and  in  no  other  way.  These  diseases  can  not  be  contracted  by  prox- 
imity to  a  diseased  person,  but  only  by  receiving  into  the  body  the  specific 
germs,  either  by  contact  with  a  person  suffering  from  the  disease  or  con- 
tact with  something  upon  which  the  special  germs  of  the  disease  have 
been  discharged.  In  other  words,  though  communicable,  they  are  not, 
strictly  speaking,  contagious. 

Syphilis,  influenza,  and  malaria  have  not  been  included  in  either  of 
the  above  groups.  Syphilis  must  still  be  placed  in  the  doubtful  class, 
although  its  general  characteristics  ally  it  with  the  second  group.  In  its 
communicability,  influenza  resembles  the  first  group,  although  there  is 
now  little  doubt  that  it  is  due  to  a  form  of  bacterium — ^Pf eiffer's  bacil- 
lus. Malaria  belongs  in  a  claes  by  itself,  differing  in  nearly  all  its  essen- 
tial features  from  the  other  diseases  of  this  general  group,  as  its  specific 
cause  is  a  form  of  protozoon. 
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CHAPTER  I. 
SCARLET  FEVElLj  ,^    , 

Synonym :  Scarialini.  ( 

Scarlet  fever  is  an  acute,  contagioun,  nolMimitiMl  diiioafto,  one 
attack  usually  pn)tecting  the  individual  thruu^h  life.  The  \k't'uh\  of  ui- 
cubation  is  usually  from  two  to  six  days;  that  of  invasion,  fmni  twelve 
to  twenty-four  hours;  that  of  eruption,  from  fijm  tp  six  days;  that  of 
des<|uamAtion,  from  three  to  six  weeks.  The  diseast«  may  Im*  iM>mmuni« 
rated  at  any  time  fnmi  the  first  symptom  of  invasion  throu^hi>ut  des- 
quamation,  and  sometimes  even  during  the  existence  of  purulent  dis- 
charges from  the  nose  or  other  mucou8  membranes.  It  is  usually  ushered 
in  by  vomiting,  high  fever,  and  sore  throat,  and  is  characterized  by  an 
erythematous  rash  appearing  first  upon  the  nei*k  and  spreading  rapidly 
over  the  entire  boily.  Its  chief  complications  are  otitis  and  membranous 
inflammations  of  the  pharynx,  which  frtH|urntly  extend  to  the  noM*.  more 
ran»ly  to  the  lar}'nx.  The  most  important  sequels  are  otitis  and  ne- 
phritis. 

*"  Etiology. — Analogy  leads  to  the  bt»lief  that  scarlet  fever  is  due  to  a 
micn>-organism,  but  as  yet  its  nature  has  not  Uvn  discoveriMl.  Tlie 
complications  are  usually  associate]  with  the  development  of  a  stn»ptococ- 
cus^  Some  have  gone  so  far  as  to  claim  that  this  germ  is  the  caus4>  of  thie 
disease.  Fn>m  present  knowUnlge,  however,  it  ap{N*ars  rather  to  play 
the  nMe  of  a  sec<»ndary  or  aivom[>anying  infiH»ti<m.  for  the  development 
of  which  the  mucous  membranes  of  a  |H*rson  suffering  fn>m  scarlet  fever 
s<H»m  to  affonl  most  favourable  conditions.  To  the  stn'ptiWHvus  may  he 
asiTiU'd  the  membranous  inflammations  of  the  tonsils  and  pharynx,  the 
otitis,  the  inflammation  of  the  lymph  mnles  and  the  ciOlular  ti*^ue  of 
the  neck,  and  prnluibly  also  the  nephritis.  eiid«Htinlitis,  pneumtmia.  and 
joint  li*sion«(.  In  many  of  the  above  (conditions  the  stn>ptococi*us  is  as- 
smiatetl  with  other  pyogenic  germs,  and  in  some  cases  with  the  diph- 
theria Itacillus. 

Prfdifpfntiiwn. — The  susceptibility  of  children  to  the  scarlatinal 
{Miisnn  is  much  less  than  to  that  of  measli^s;  still,  it  is  much  greater  than 
that  of  adults.  Rillington  (New  York)  records  obsenrations  made  in 
tweiity-<ix  families  living  in  tenementii  where  little  or  no  attempt  at 
i<olnti(»n  was  made.  In  these  families  there  occurpwl  43  cases  of  scarlet 
fever:  but  47  other  childn-n,  although  unprotecte<l  by  previous  attacks 
and  o>n<itantly  e\|)«>s4Hl.  did  not  contract  the  dist*as4*. 

Jtihann«»ssen  reports  that  of  185  children  under  fifteen  years  who 
wert»  ex|>i>s<»il,  {8  piT  cent  contracted  the  dis*»as4* ;  while  of  ,114  aduJla, 
only  $  j»er  cent  contracted  the  disease.    It  may  be  stated  that,  approxi* 
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mately,  ngLiaore  than  one^alf  of  the  children  exposed  take  the  disease. 
The  susceptibility  is  not  great  in  early  infancy,  but  it  increases  until 
about  the  fifth  year,  after  which  it  steadily  diminishes.  Both  sexes  are 
equally  liable  to  scarlet  fever.  Epidemics  are  more  frequent  in  the  fall 
and  winter  than  in  summer,  and  cases  occuri^ing  in  the  cold  months  are 
apt  to  be  more  severe.  Whitelegge,  in  6,000  cases,  found  the  highest 
mortality  in  the  month  of  October ;  and  in  Caiger's  report  of  1,008  cases 
this  was  also  the  month  showing  the  greatest  mortality. 

Incubation, — Of  113  cases  ♦  in  which  the  period  of  incubation  could 
be  accurately  determined,  it  was  as  follows: 

Scases. 
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Thus  in  87  per  cent  of  these  it  was  between  two  and  six  days,  and 
in  66  per  cent  between  two  and  four  days.  The  incubation  is  rarely 
over  a  week;  it  is  particularly  short  in  surgical  cases,  a  well-authenticated 
instance  being  on  record  in  which  it  was  but  six  hours.  Speaking  gener- 
ally, if,  after  exposure,  a  week  passes  without  symptoms,  the  chances  of 
infection  are  very  small.  A  short  incubation  is  more  frequently  seen  in 
severe  than  in  mild  cases. 

Mode  of  infection, — The  chief  source  of  infection  is  the  patient  him- 
self. It  is  somewhat  doubtful  whether  the  poison  of  scarlet  fever  can 
be  conveyed  by  the  breath,  but  it  may  be  by  discharges  from  the  mucous 
membranes  involved,  from  the  scales  during  desquamation,  and  prob- 
ably from  all  the  excretions  of  the  patient — murine,  faeces,  and  perspira- 
tion. Infection  often  takes  place  from  the  carpets  or  furniture  of  the 
sick-room,  and  from  the  clothing  of  the  patient.  In  a  city  the  bed- 
clothing,  while  airing  in  the  window,  has  been  known  to  convey  the  dis- 
ease to  an  adjoining  house.  Instances  are  recorded  of  the  spread  of  scar- 
let fever  by  the^^pshing  of  infected  with  other  clothing.  Toys  or  books 
may  be  carriers  oiihe  disease.  A  bouquet  of  flowers  sent  from  a  sick- 
room to  an  institution,  in  one  instance  proved  a  vehicle  of  infection. 
Qata,^gs,  and  otheiLilanaestic  animals  are  known  to  have  conveyed  the 
disease.  Scarlet  fever  is  sometimes  spread  by  food,  particularly  by  jnilk 
(page  141).  It  is  possible,  under  these  circumstances,  that  a  disease 
resembling  scarlatina  existed  in  the  cows;  but  that  this  was  identical 
with  scarlatina,  as  seen  in  man;  was  not  demonstrated. 

*  Part  of  these  are  from  personal  observation,  but  the  great  majority  are  Isolated 
cases  scattered  through  medical  literature,  occurring  under  circumstances  which  made 
it  possible  to  determine  the  exact  length  of  the  incubation. 
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The  transmission  of  the  disease  through  a  third  person  is  not  fre- 
quent^ but  numerous  instances  of  it  are  on  record.  The  persons  most 
likely  to  carry  it  are  the  nurse  and  the  physician.  Physicians  have  in 
many  cases  carried  scarlatina  to  their  own  children,  but  only  when  there 
had  been  pretty  direct  contact  with  the  patient,  and  where  the  interral 
before  seeing  the  second  child  was  short.  The  clothing  of  the  nurse 
may  be  almost  as  infectious  as  that  of  the  patient.  The  transmission  of 
the  disease  by  one  who,  although  living  in  the  house,  does  not  come  in 
contact  with  the  imtient  is  extremely  improbable.  An  instance  is  re- 
corded in  Allbutt  (ii,  129)  where  scarlatina  was  transmitted  through 
two  healthy  persons. 

Duration  of  the  infective  period. — There  is  no  evidence  to  show  that 
the  disease  is  ('onwuuni(.'ul)le  during  the  {KTiod  of  incubation.  It  ia 
slightly  contagious  fnnii  the  beginning  of  invasion,  before  the  rash 
appears.  Infection  ap|H>ars  to  lie  most  active  at  the  height  of  the 
febrile  perioil — from  the  third  to  the  fifth  day — and,  next  to  this,  dur- 
ing the  stage  of  aetive  desquamation. 

In  simple  cases,  the  average  duration  of  the  contagious  period  may 
be  plaanl  at  si\  weeks,  or  until  desquamation  is  complete.  However, 
physicians  generally  have  U»en  aocust<>me<l  to  place  too  much  stress  upon 
the  danger  from  the  seales,  and  too  little  upon  that  fn)m  the  disc^harges 
from  the  mueou.^  membmnes.  Early  infection  comes  chiefly  from  the 
throat,  nose,  or  possibly  the  breath.  Lrfite  inflation  may  arise  from  a 
purulent  otitis,  rhinitis,  ehronie  pharyngitis,  suppurating  glands, 
eczema,  empyema,  and  |M»ssibly  also  from  the  urine  in  nephritis.  The 
infeetiitus  nature  of  these  ]Uirulent  discharges  has  not  bi*en  sufficiently 
n»cognis4Ml.  It  is  |»ossible  for  them  to  convey  the  disease  during  a  period 
of  several  months.  One  cum*  is  nMitnUnl  in  which  scarlatina  was  com- 
municated tlirougli  a  purulent  na>al  discharge  after  eleven  weeks;  an- 
other in  which  the  o|M'ning  (»f  a  p<»st -scarlatina I  empyema  in  a  surgical 
wanl  was  followed  l>y  an  oiitbn^ak  of  scarlet  fever. 

In  winter  es]NMiallv.  a  chronic  pharyngeal  catarrh  may  long  contain 
the  germs  of  inftntion.  A<hby  found,  on  can*ful  investigation,  that  from 
two  to  four  JHT  ci»nt  i>f  {tatients  di<'charge<l  from  a  K*rlet-fever  hospital 
sub*ie4}uently  cDnveyeil  the  dis4*a!to.  There  is  particular  danger  from  a 
child  who  has  nni^ntly  had  the  dis4^»as«*  sleeping  with  other  children. 
Line  nvonN  a  case  in  which  this  was  the  means  of  conveying  the  disease 
aftrr  fonrtoen  w«f>k<i.  and  when  the  patient  had  been  considered  per- 
fi^ctly  Wfll  f«>r  thn'e  w«vks.  It  is  impossible  to  say  that  at  any  specified 
time  alwojute  safety  rxi-t-s.  .Ml  patients  before  being  disrharginl  from 
a  hospital  i*r  n'leasnl  from  quarantine  in  private  practice,  should  be  care- 
fully exaniininl  a*  to  the  conditii»n  of  the  mucous  membranes,  and  quar- 
antine continuiNl  as  long  as  catarrhal  inflammations  are  present.  The 
poison  of  scarlatina  clings  more  tenaciously  to  clothing,  upholstery,  and 
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apartments  than  that  of  any  other  contagion 
ing  tuberculosis.  Authentic  cases  are  on  rec 
year  had  elapsed  between  the  first  and  second 
infection  seemed  certain. 

Lesions. — ^The  only  characteristic  lesions 
the  skin  and  the  mucous  membranes  of  the  mi 
is  the  seat  of  an  acute  dermatitis  of  variable  d| 
is  first  acute  hyperaemiaj  followed  by  an  exudU; 
the  corium^ especially  about  the  blood-vesseli 
results  a  death  of  the  epidermis  which  is  throl 
The  mucous  membrane  of  the  mouth,  tongue 
a  catarrhal,  membranous,  or  gangrenous  infli 
vades  the  larynx,  but  very  frequently  the  midd] 
oesophagus  is  often  the  seat  of  an  intense  conj 
infection  may  extend  to  the  mastoid  cells,  tl 
and  from  the  nose  to  the  accessory  sinuses,  1 
Highmore.  All  the  lymph  nodes  about  the  n0 
fection  ending  in  eell-hyperplasia,  suppurati 
lular  tissue  of  this  neighbourhood  may  also  be 
followed  sometimes  by  suppuration  and  occafi 

The  most  constant  change  throughout  the 
(Albany),  is  hyperplasia  of  the  lymphoid  tj 
where.  The  otiier lesions  are  degenerations  d 
alone,  or  in  conjunction  with  the  various  fot 
or  to  the  latter  alone.  The  most  important 
the  heart;  areas  of  focal  necrosis  in  the  lii 
the  kidney  or  acute  djfuse  nephritis ;  prolif 
Malpighian  bodies  of  the  spleen;  broncho-pB 
scess  of  the  lung ;  pleurisy,  which  is  often  pi 
carditis ;  abscesses  in  the  cellular  tissue  and  i 
These  visceral  changes  will  be  considered  m 
tions, 

Symptoms^^/nra^iofi,— As  a  rule,  the  inv 
rupt,  the  symptoms  at  the  onset  usually  bein 
the  severity  of  the  attack.  In  the  majority 
a  rapid  rise  in  temperature,  and  aoreness^of  t!: 
ing  is  repeated ;  it  is  frequently  forcible,  and 
cases  the  rise  in  temperature  is  very  rapid, 
mildest  cases  it  may  not  be  above  101^  A  c 
ness  ol  throat,  or  the  throat  symptoms  ma) 
moat  severe  cases,  there  is  a  uniform  erythc 
pharynx,  tonsils,  and  fauces,  but  on  the  ha 
red  pointR.  The  appearance  of  this  is  usual 
in  temperature.    Occasionally  membranous  pi 
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tonsils  the  first  day,  but  not  generally  before  the  third  or  fourth  day.  In 
mild  cases  the  throat  shows  only  a  very  moderate  congestion.  Seim 
cases  are  somctinics  ushcn^d  in  by  convulsions,  espedaUy  in  rery  young 
children.  l)mrrh<ra  ie  not  uncommon  in  ^iinuner«  Then  U  gmastH 
prostrationp  which  is  directly  proportionate  to  the  height  of  the  fevtr. 

Eruption. — ^Thiii  usually  appears  from  tw<*lve  to  UUitY^f*^  lynwi  afic? 
the  first  symptoms  of  invasion ;  ejcceptionally,  not  tintirtht  thM  or  even 
the  fifth  day.  A  later  appearance  than  this  is  somewhat  doubtful,  for 
the  rash  not  infn^uently  meedes  and  reappears^  having  been  overlooked 
in  the  first  instance;  In  lOS  caaea  ofanemd  in  the  New  York  Infant 
Asylum,  the  duration  of  the  rash  was  as  follows: 

Two  tUjTR or  lest.. «,,.«, ««^««.^..^... .«*••,.. a  f  laa 

Tbn*«  U>  8eT«o  dsjrs •«*•«»•* 91     ** 

Siaht  t4>el«Ton  dsji.*..«*«««««*l**.»««««*««««»« •••«  li     * 

Over  •IsTcn  tin Ti, , , 4     *■ 

Bisorrlnir.  .9     « 

These  statistics  are  confirmed  by  the  ohservaUona  of  inosi  vritevsi 
that  the  rash  lasts  from  three  to  seven  days.  The  full  devalo|inient  of 
the  rash  is  generally  seen  in  from  twelve  to  twenly-four  hio/im  from  ita 
first  appearance,  and  not  infriHjueotly  the  whob  bodj  la  coveiid  in  tbt 
course  of  four  or  five  hours.  Very  rarely  Ita  ffttcnaloD  la  ao  alow  that 
li  is  two  or  three  days  before  the  body  is  covered*  Ita  list  appesaranoe 
is  almost  invariably  upon  the  De^(,j]id  chjat  In  the  caMiTof  modcrattt 
severity  the  typical  rash  is  seen*  Ita  eolcmr  is  red  rather  than  searlat,  and 
on  dose  inqieetion  it  is  seen  to  be  made  up  of  very  mtnnlt  polala  vpon 
a  reddish  groun  '  -  -  ^i-  ^^  ppearanoe  of  a  umform  bliiah.  The  rash 
covers  the  mii  ng  the  face.    Then  is  nhm  a  peculiar 

4{|Ufir^ahontthe  mouth,  wha^h  u  quite  characterislic  of  the  diannsa. 

Variations  in  the  erupticm  are  very  frequent,  and  often  extremely 
puzsling.  In  the  mild  cases  the  rash  is  not  seen  upon  the  fan? ;  it  is  ofleD 
faint  upon  the  body,  and  may  be  present  only  upon  certain  parts ;  when 
the  rash  is  faint  or  scanty  it  is  nsnatly  most  marked  in  the  groins  and 
aadUsy  or  over  Iha  bnttoeks  and  back  of  the  tUgba;  it  may  last  only  nee 
day»  and  sometinea  may  be  so  sUght  as  to  escape  notiee  aJtegeUwr,  It 
may  be  absent  in  some  nsy  mOd  eases,  in  oeitain  odiers  wbcra  tlii  threat 
symptoms  are  seirere,  and  in  malignant  eaasa.  In  the  very  severs  cases 
nuiny  irregnkrities  are  seen,  botli  aa  to  the  Uum  of  the  appnaninoa  of 
the  eruption  and  ita  diaimeter*  Swnitimsa  it  oeeufs  aa  krgi»  ivRfnlar 
patches;  again*  it  is  nuuTular,  eloaely  rsaembling  the  rash  of  meaaba; 
oeeaaionally  it  is  of  a  dark  purplish  colour;  and  veiy  rarely  it  ia  hmsoi^ 
Not  infrequently  an  eniption  of  fine  widos  ia  §mm^  aspaehHf 
on  the  diest  and  abdomen ;  this  may  be  so  pronottaori  aa  to  flMke  the 
diagnoaia  difllcult.  It  is  seen  both  in  mild  and  severe  caeca*  Modi 
ia  attadied  by  the  laity  to  the  early  disappoatnaa  of  tte 
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rafihy  an  especial  danger  being  believed  to  ^^^M 
**  struck  in."    A  well-developed  bright  rash  indie 
and  a  eudden  receasion  of  the  rash  is  a  sign  o, 
rash  which  is  faint  and  doubtful  in  character, 
by  a  hot  bath. 

With  the  eruption  at  its  height,  there  is  int 
of  the  skiUy  and  in  severe  cases  considerable  swi 
upon  the  hands  and  face,  j 

Desquamation. — Shortly  after  the  rash  haq 
day,  there  begins  an  exfoliation  of  the  dead  ej 
quamation.     This  is  even  more  characteristic 
rash.    It  is  usually  first  seen  upon  the  neck  anc 
as  fine  flakes.     The  desquamation  of  the  trur 
one  to  three  weeks.    If  baths  and  inunctions  are 
perceptible.    It  continues  longest  where  the  ep 
upon  the  hands  and  feet— and  here  it  lasts  from 
not  infrequently  eight  weeks*    The  appearance 
during  desquamation  is  characteristic.    The  fin^ 
and  the  new  epidermis  is  pink  and  fresh- looki' 
not  yet  separated  is  of  dull  gray  colour  and  loos 
casionally  the  epidermis  of  a  considerable  part 
ened  at  once,  so  that  a  partial  cast  may  be  thr 
a.glove.    Sometimes  the  patient  comes  under 
time  during  desquamation,  the  history  of  tt 
doubtful  or  absent.    Such  desquamation  as  has 
both  upon  the  hands  and  feet,  may  be  regarded 
scarlet  fever,  no  matter  what  the  history  may 

1.  The  mild  cases. — The  symptoms  may  be 
overlooked,  nothing  being  noticed  until  desqu 
however,  there  is  a  rather  abrupt  invasion,  witl 
ture  from  100°  to  lOa*"  F.  The  tonsils  and  phi 
the  palate  shows  a  punctate  redness  somewha 
tion.  The  papilloe  of  the  tip  and  borders  of 
Nearly  always  within  twenty-four  hours  the  r 
generally  first  upon  the  neck  and  chest,  Ver 
the  face,  but  is  abundant  on  the  rest  of  the 
the  third  or  fourth  day,  and  has  disappeared 
very  little  prostration,  the  child  often  being  wi 

The  highest  temperature  is  coincident  w 
is  usually  seen  during  the  first  thirty-six  hou 
ually  falls  to  normal  by  the  third  or  fourth 
shown  in  Fig,  189.  In  the  mildest  cases  the 
above  100''  F, 

Desquajiiation  is  often  faint  over  the  bod; 
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the  hands  and  feet    It  begina  about  the  end  of  the  fint  W9tk,  alwaji 
being  moat  inarked  wbare  the  eruption  has  been  moat  intenia. 

The  mild  ca«es  are  ui^uaJly  uncomplicated,  but  the  ponibility  of  otitif 
and  of  lute  nephritic  should  always  be  kept  in  mind«  as  tbeM  may  occur 
mvn  with  the  mildwt  attacks.  The  difficulties  in  diagnoais  in  mihl 
attacks  of  scarlet  fever  are  often  great  It  abmild  be  rememberBd  that 
these  eases  are  just  as  contagions  as  severe  ones,  and  that  from  a  mild 
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attaek  a  severe  one  ia  often  oontnietad.  It  is  freqnent^  by  these  mild 
oaees  that  this  disease  is  spread  in  sdbociU.  In  diapenearies  I  haw  oAen 
aeen  patients  desqaamating  fmm  scarlet  fever,  who  had  bcm  attending 
school  regularly  up  to  the  time  when  they  were  hronght  for  ireatmenl 
for  nephritis  or  some  other  disease. 

t.  C(Ufs  of  modemtf  ^rfrifjif.— The  ousel  is  anddsn  vtth  fomitiBgp 
which  t«  tiitually  repmted,  rarely  with  oonvnlaions.  The  tmpemtnfe 
rises  rapidly,  and  by  the  end  of  the  first  twenty-four  bonn  has  reached 
104''  or  105*  t\  The  rash  osaally  appeaia  witlun  the  fliil  twenty- foor 
bonrs»  and  its  intensity  is  dfawctly  proportiiieate  to  tlie  severity  of  the 
attedL  Appearing  first  upon  the  neck  or  ehest,  it  extends  rapidly,  eov- 
eriag  the  entin^  trunk  and  extremitiea,  often  in  a  few  bonra.  It  b  nsn* 
ally  ^ieal  in  sppmranee,  betiy  n>i<de  np  of  minute  poinla^  bet  giving 
the  appearance  of  a  imiform  blush,  which  has  been  compared  to  a  boiled 
lobeter.  Little  cfaaqge  takes  pleoe  in  the  fish  for  four  or  fire  daya. 
After  thb  it  fades  qnita  rapidly,  and  dis^pean  by  tbe  siith  or 
seventh  day, 

Tlie  throat  iveiaUca  that  of  the  mild  f otm,  exeepl  thai  the  fedne»  la 
more  intense  and  tbeie  is  slight  iweOing  of  the  tonsila,  lanees,  and  nvrie, 
and  often  pain  upon  twaHofwing.  Oecamenatly  siaaU  ydlowish  patdies 
are  seen  npon  the  ionsihi  by  the  second  or  tUldd^flialthew 
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off  and  are  not  distinctly  membranous.  There  is  usoally  a  moderate 
discharge  of  a  &ero- purulent  character  from  the  nose.  The  lymph  glands 
at  the  angle  of  the  jaw  are  swollen  and  quite  tender.  The  tongue 
may  be  coated  in  the  centre  and  show  bright  red  points  at  its  borders 
and  tip,  or  it  may  be  quite  red  and  show  the  prominent  papillae  every- 
where— the  "  strawberry  tongue " ;  while  not  exclusively  seen  in  scar- 
latina this  is  of  some  diagnostic  value  and  may  continue  several  days 
or  even  weeks. 

During  the  height  of  the  fever  there  is  restlessness,  thirst,  and  not 
infrequently  slight  delirium.  The  temperature  reaches  the  maximum  by 
the  second  or  third  day,  and  usually  falls  gradually  after  the  fourth  or 


Fia.  190.— Tjpkal  temptimture  curve  of  utioomp1i<^ted  scAflct  fever  of  tuodemte  eeveiitj; 

girl  tbrcG  yeiirs  old. 

fifth  day,  but  even  in  uncomplicated  cases  the  fever  often  lasts  from  ten 
to  fourteen  days  (Fig,  190),  The  pidse  in  the  early  part  of  the  disease 
is  rapid  and  ful[,'hi]t  later  it  may  be  weak.  There  is  much  prostration, 
frequently  followed  by  quite  a  marked  degree  of  anspuiia. 

This  form  of  the  disease  rarely  proves  fatal  apart  from  complications, 
but  it  may  do  so  in  very  yoong  infants.  The  complications  seen  most 
frequently  in  this  form  of  scarlet  fever  are  broncho-pneumonia  or  pleuro- 
pneumonia and  otitis,  the  latter  being  usually  double  and  occurring  be- 
tween the  sixth  and  the  fourteenth  days.  Nephritis  is  the  only  common 
sequel, 

Z,  The  severe  cases.-^The  severe  type  of  scarlet  fever  usually  declares 
itself  from  the  beginning.  The  incubation  is  short,  and  the  full  rash  may 
be  seen  within  a  few  hours  after  the  initial  symptoms.  It  usually  covers 
the  entire  body,  even  including  the  face.  The  severity  of  the  infection  is 
shown  by  the  fact  that  the  temperature  is  higher  and  continues  for  a  longer 
period,  and  hy  the  frequency  and  severity  of  the  complications,  particularly 
those  of  the  throat.  For  the  first  two  days  the  throat  may  present  nothing 
different  from  what  is  seen  in  the  milder  cases.  By  the  third  or  fourth 
day,  however,  mpmhmnniia  gsttghes  often  appear  on  the  tonsils,  and  spread 
to  the  soft  palate,  uvula,  and  pharynx,  sometimes  to  the  nose  and  through 
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the  Eustachian  tube  to  Uie  ear,  r^jsij^  inToI?iiig  the  larynx.  The  muooiu 
niotnbrane  of  the  mouth  u  intenitaly  congested,  anil  often  partly  covered 
by  rnemhrano;  there  an*  mrtim  on  tht^  H]k<  and  teeth^  and  tbtre  may  be 
8tij)4*rficial  ulcers,  which  bleed  nsadily.  The  glandj  of  the  neck  swell 
nipiilly,  ofteu  to  a  f^reat  stze^  and  the  ci^llular  tifiane  about  ibem  ia  infil* 
trattnl.  The  head  is  thrown  hack  to  relieve  the  dyspncpa  which  the  prea* 
8un*  from  tliis  8WL41ing  occaAionii,  There  U  an  abundant  dtucharge  frooi 
the  oo#e  and  mouth;  the  breath  u  offenaive,  often  fetid.  The  gcnermi 
Byinptomn  are  thone  of  a  severe  tiepticffmia.  The  tempeniture  ia  altidUy 
higli.  uiiually  k^twtvn  103^  and  105*  F.,  for  about  a  week,  after  vhkii  in 
cttiic*  euding  in  recovery  it  dowly  falls  unleia  complicationf  devebp 
(Fig>i.  11^1.  103,  194).  But  even  in  uncomplicated  caaoi  the  farer  iome- 
timoi  continues  for  three  weeks.  In  fatal  caj»«i  the  temperature  nu^  be 
steadily  high  till  death  (Fig,  192),  or  it  may  fluctuate  widely.  The 
pulse  is  ra[>id,  weak  and  irrcipilar*  Then*  is  complete  anorexia;  both 
food  and  siimulonta  have  to  be  coaxed  or  forced  dowiL  Tbeit  is  low 
dr4inum  or  apathy,  and  sometimea  all  the  symptoms  of  the  typboid 
condition  are  present 

Signs  of  a  broncho-pneumonia  are  often  found  tn  the  dMat,  and  by 
the  end  of  the  fintt  week  or  early  in  the  pocond  the  ean  may  begin  to  dis- 
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eharfe*  The  arine  is  rardy  free  froiB  t^hir'*"  but  the  aaMnmt  pieaeot  ia 
not  QiiiaUy  great ;  there  may  be  iiyalioe  aad  epithdial  eaats^  and  aooi^ 
tisnaa  blood.  In  aooii  eaaaa  tbe  Ibroat  symptoms  pradominate ;  in  oUiari» 
thoae  of  wneiml  aapaia>  but  tnore  fnsqiaaDlly  the  two  art  eombtncd  and  are 
direetly  proportioiiata  to  cadi  dber.  In  stall  othar  eaan^  iiiaiMd  of  Hm 
■MobtaiMnia  inlaamatiQQ,  it  may  be  of  a  gaagreooiia  elianM?tcr,  aad  ei- 
tanaife  doQgbiag  oagr  take  place  in  th^  throat,  and  eren  in  the  crlluUr 
tima  of  tba  Mdc 

The  duratlciii  of  the  qmptoma  m  fatal  caaca  u  from  atx  te  foarMai 
days.   Tfaefv  ia  gneral  inereMmf  proslialioii  aad  fnaDy  a  aaptie  ati^or. 


and  after  mtrnjAng  Oe  diogen  of  i 
dbiU  kM  itin  la  not  the  gantlet  of  aU  tlie  IK 
cpdocarfitMy  pjwBaoMf  etc  A  ei 
aitheeodof  tlieaeTeathvedc;DearijaIl  sticli 
or  to  tla  I 

4.  M^Mgmmi  9r  cm' And  ctum^ — Tbeae  ai 
fieqaaitiy  described  than  seen,  in  which  deatl 
the  firet  f ortjr-^ight  honn.  Hie  sj^tem  ib  on 
poMoii.  Such  caeei  are  fiddoai  seen  except  i 
other  ctrcmnataDoeB,  manjr  cases  are  diagxu 
ferer  which  have  no  oonneetbn  with  this  disc 

The  oniiet  is  sudden  and  violent,  ugually 
passing  in  a  few  hours  into  a  condition  of  dee} 
tfon  aod  hyperp^Texia,  the  temperature  ran| 
Sometimes,  howerer,  the  temperature  does  n 
rash  appears  irregularly,  late,  or  not  at  all. 
There  are  frequently  repeated  conTulsions^ 
fatal  turminatian.    The  autopsy  often  gives 
of  these  cases.    Death  occurs  apparently  from 
out  any  characteriBtic  local  evidences  of  disei 

6,  Surgical  scarlet  fever, — The  existence 
!fovef  occurring  in  patients  with  recent  woun 
mibjected  to  surgical  operations,  while  stou 
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iwniers,  has  bwn  vjgoronfliy  denied  by  otbem.    The  queitioii  is  one  dif- 

^ficult  of  solution  on  account  of  the  close  similarity  at  tini^a  enating  b^ 

tween  the  symptoms  of  scarlet  ferer  and  aepaia,  and  tba  naoisii^  of 

deciding  in  an  undoubted  ease  whether  tlie  infection  vith  acaritl  t&9m 

wiM  dependent  upon  or  coincident  wtlh  the  wound* 

Honiilton  *  hm  recently  studied  the  question  anew  and  analyst^  caaea, 
some  174  in  number,  Oiat  have  been  reported  more  or  lem  in  detail,  with 
the  following  LH>ncJu»tions:  Thtit  pnmf  of  the  eiialenoe  of  a  apecial  form 
of  sc*arlet  fever  mists  upon  the  reports  of  casea  nanaUy  meagre,  and 
careful  analysis  of  ihf^m  would  lead  one  to  conaider  Uieni  rather  aa  aeptio 
than  as  scarlatinal  infections ;  that  when  there  waa  undoubted  eridme 
of  scarlet  fever,  there  waa  no  proof  that  it  waa  in  any  way  due  to  Iboeoii^ 
cident  wound,  and  that  there  ia  aa  yet  no  conHncing  proof  in  the  Utam* 
ture  that  surgical  scarlet  ferer  is  anything  more  than  aoariel  fetar  in  tha 

WntlHiltMl. 

Belapses,  Becurrences,  and  Second  Attaeks.^ — Aa  a  rale,  one  attack  of 
scarlatina  gives  immunity  throuj^h  life.  The  exoeptioos  are  very  few,  but 
some  of  them  are  well  au*^  ni.     Kinnicutt  (Xew  York)  obaerred 

two  attaclu  within  eight  m  i  a  br>y  of  fin^  yeamt;  Pritchard  (Glaa- 

gow)  reporta  the  caae  of  a  patient  who  had  three  attacks  in  the  lanie  ho^ 
pital  within  two  year^  tiaas  are  oertainly  extremely  rare.    I  hnta 

never  yet  seen  an  un  instance  of  a  second  attack  in  the  sane 

individual. 

Rdapses  or  rccnrroDoea  within  a  brief  period  after  the  fiiet  attack  an 
more  frequent*  Theiv  an  to  be  oxelndid  the  caaea  of  paend0-fela|iaaa  te 
which  the  rash^  having  tempcirarily  subsideil  for  two  or  three  days,  rea|i> 
pears;  also  those  where  the  rash  varies  in  intenatfy  ffoto  time  to  tiiat^ 
and«  lastly,  the  eases  in  whirh,  oecttrring  late  in  ttie  dbeaae,  it  is  due  to 
aeptkannia  or  pyaemia.  True  relapsaa  ars  nanally  dtie  to  auto-tnfeetioiip 
sofBatimea  to  a  new  aoeeasion  of  pouMm  from  without.  They  are  anal<^ 
godia  to  the  relapses  of  typhoid  ferer.  They  occur  most  frequently  during 
deaqnamation,  between  the  aevvnth  and  twenty-fourth  days.  Theee  may 
be  not  only  a  new  ernption  but  a  rise  of  tamperatnrai  aoiw  threat,  and 
Tomitii^t  jn^  as  in  the  initial  attack*  ThaM  raeifiieea  an  eoiweHmii 
shorter  and  milder  than  the  flivl  atlnek«  bat  ttda  hi  by  m  maana  uniform, 
atoee  KiSfner  mcntiooa  eight  caaea  when  the  aermid  attack  proved  fataL 

In  oonaideriqg  the  subject  of  Mooiid  attaeka^  the  liability  to  emea  in 
diagnosis  mnel  ba  boma  in  mind  and  only  eases  indoded  wbi  pt^ 

anlad  typiod  symptfima.  ^'  %\^  ^    ^  >^v     V      v,  ^4^**^ 

Speeial  Symptoou^  CempUcanens,  and  Seqaeba, — T^mpmnimm^'^ 
The  tempenlan  curve  iil  this  discmse  is  qmte  chancteristic*  Thm 
is  usually  eean  an  ahnipt  rise»  the  maTiwum  being  naelMd  on  the  see- 
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md  dsj;  Uicre  foBon  m  pfriod  «^  tvrsi 
aeeordiog  to  Qm  tmetity  of  tlie  caie,  from 
flint mUumj  sr  i«rf  fiUTOFv;  then  m  gndml^ 
if  nmebeA  m  Om  miUer  cans  in  about  a  w«d^ 
firrere»  in  aboat  tvo  wedn.  Thii  trpical  con 
nen  in  the  great  proportion  of  VBOOoiplieato^ 
erj^  Deriatioas  from  it^  ther^ie^  are  ini| 
KUDO  complication  existsi  The  explanation  ia 
dofdopment  of  otititf^  nephritia,  pneomonia,  i 
toma  prolong  tiie  temperature  but  do  not  nso^ 
forjr  sefere  caaea  eodlng  fatallj  the  high  tenq 
any  case  a  pae  after  the  fifth  day  is  ugfafoaral 
nroaL — ^Three  distinct  forms  of  j^ju  a 
pie  or  erjthematoiii^  membranous^  and  gangn 

1.  Errthematoiis  angiita. — ^This  can  bardl] 
tion,  85  it  b  nearly  as  constant  a^  the  gcarlati 
only  the  general  blu^h  over  the  entire  pharyn 
upon  the  hard  palate;  but  there  may  be  seen 
yellow  spots  reseoiibUng  those  of  follicular  ton* 
off,  lea%'ing  a  clean  surface.  This  simple  angii 
maximum  temperature,  and  fades  as  the  tern] 
often  extend  to  adjacent  mucous  membranes. 

2.  Membranous  angina. — These  cases  were 
tinal  diphtheria^  and  whether  this  process  I'l 
diphtheria  or  not,  was  for  a  long  time  a  subjed 
tures  have  shown  that  the  great  majority  of  t 
true  diphtheria,  but  are  due  to  the  streptococc 

The  l^ioDs  of  this  form  of  angina  are  co 
p8eudo*Diphtheria.  TTsually  on  the  second  c 
an  exudation  appears  upon  the  tonsils,  and  ii 
only  the  tonsils.  In  the  most  severe  form  it  i 
four  hours  of  the  on^et,  sometimes  before  t 
ginning  upon  the  tonsils,  the  membrane  ra| 
pharynx,  the  mucous  membrane  of  the  nose, 
tube,  and  even  to  the  middle  ear.  In  colour  i 
almost  black.  There  is  so  much  swelling  of 
becomes  difficult  The  infiltration  of  the  cell 
the  enlarged  lymph  glands  produce  great  exi 
extend  like  a  collar  from  ear  to  ear.  The  b 
nasal  discharge  is  thin  and  fetid,  and  nasal  i 
that  the  mouth  is  open  constantly.  It  is  surj 
seldom  invaded. 

These  local  changes  are  accompanied  by 
great  severity,  which  are  due  to  a  general 
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broQcho-pnetimotiia  and  nephritis  are  Tcry  frequent  oittia  ia  almoit  coo- 
etant,  and  suppuration  of  thi^  lymphatic  glands  ia  not  uneommoa.  The 
oniption  ia  often  irregular  and  lat«  in  appearing. 

The  frequency  with  which  diphtheria  coexists  with  ncarlatina  dcpeodi 
much  upon  circum8tanc«!!i).  In  mmm  epidemics,  thirty  per  cent  of  the 
throaU  showing  mcmhranc  have  contained  the  diphtheria  bacillua;  in 
others  the  proportion  ia  much  smaller.  There  are  liome  ciinieal  feafuivt 
hy  which  the  two  types  may  aQmetimea  be  di^tinguinhL^d.  The  streptocoo^ 
cna  angina  ia  usually  seen  at  the  height  of  the  diiH.'ajie;  true  diphtheria 
may  occur  at  any  time,  eren  during  c<mvflle!»<vniT.  The  utreptocoocui 
angina  is  characteriaed  by  much  HWiHling.  n-dnc3«s^  and  QHlema  of  tooaila 
and  fauces,  and  by  gn^t  extiamal  tnfilinitinn,  showing  a  marked  leodBDcry 
to  tn?ade  the  ears^  but  very  little  to  in vaiic  the  larynx.  In  true  diphtheria 
the  eridenoGS  of  inflammation  are  usually  much  less,  while  there  is  a 
great  tendency  to  inTaaion  of  the  larynx.  V>rv  '  '  rianeo  ia  to  be 
placed  upon  the  appearance  of  the  membrane.    1 V  jioaittve  mesas 

of  differentiation  is  by  cultump  whidt  should  infariably  be  made  frcmi 
the  thmat  of  even*  patient  admitted  to  a  acariet-fever  bospitel,  and  of 
every  cai^e  in  private  praitice  showlag  my  eiudate  vpoo  the  toBsila.  If 
the  first  culture  is  negative  and  the  tbroet  symptoms  JMieasa^  rapiated 
cultures  should  be  made. 

3.  (Gangrenous  angina. — This  is  seen  only  in  the  worst  easse  of  scarlet 
fever.  The  process  may  be  gangrenous  from  the  outset^  or  pfoeoded  hjr  i 
membranous  inflammatioo.  It  ta  sometimes  instdioiis  in  its  develop 
meat,  lliere  ia  a  fetid  edonr  to  the  braath,  an  trrttattoy  disrimige  tmm 
the  noic  and  mouth,  with  very  great  glaDdolar  swelling.  The  loosib  are 
gray  or  grayitih< black  in  ooloor,  and  large  maaMni  of  oscnitjc  tiesue  may  he 
removed  with  the  forceps  from  the  tonsils,  imda,  faeoaap  eir  pluiryni,  and 
eometimea  ato^ghing  oeoin  in  the  esUular  tiam  of  tlie  aoekf  Blood- 
veasdaof  eondderaUo  aiae  are  somoHmes  opgndy  and  sartooa  or  etes  fatal 
bemorrhage  may  rofult  Little  or  no  tandaiicy  to  a  reparative  piouass  la 
aeao*  The  oooslitiitiooal  i^nptooie  aiw  Ihoaa  of  gfial  aothama,  proatak 
tioai,  and  profooiid  earfunrta,  feUowed  almoit  invmriabtv  bv  a  fktal  tar> 
minatioiL 

XffmjA  V  r 

■agfauL   Th 
go  oo  to  suppuratji 
height  olth    ' 
nay  be  ooi^ 

oellidmr  tissue  of  ihe  neek^ 
oanse  of  lorticoUtsi 

C7slloi{fii  o/  l&tf  nedt, — ^Thia  usually  occun  toward  tha  end  of  the  first 
week,  and  ia  asaneiated  with  grave  threat  symptoms.  Itapid  and  edea- 
^ve  iniltntioii  eeeitra.  the  ikin  beoooiea  tense  and  brnwny^  the  head  ia 


^  are  svolloi  in  all  eases  aeeompamsd  bj  itfeve 

rm  may  be  aimply  an  anite  bypaqptisiat  or  It  nay 

RMJSL    Absfsen  does  not  often  oeeor  at  the 

Tuo  at  any  time  dnii&g  eonvaleioenoe.    It 

r  be  eompltisated  by  snppitratien  in  the 

Mse  of  these  gb&ds  ia  not  an  inf  reqmmt 
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held  backhand  tiiere  inay  be  coasiderable  dyspnoea.  The  infiltration  may 
be  only  in  the  neighbourhood  of  the  lymph  glandis  or  it  may  be  diffuse. 
Unless  relieved  by  early  incision,  the  diffuse  form  may  result  in  suppura- 
tion and  extensive  Bloughing,  which  may  be  deep  enough  to  lay  bare  the 
large  vessels  of  the  neck.  This  is  a  complication  of  the  gravest  jx>s- 
sible  import.  Death  may  occur  from  septicaemia  before  or  after  slough- 
ing or  from  haemorrhage  due  to  opening  by  ulceration  of  the  external 
carotid  or  some  of  it^  branches;  or  there  may  be  associated  tkromliosig 
of  the  jugular  vein,  leading  to  thrombosis  of  the  lateral  sinus,  memn- 
gitif^,  or  pysemia. 

Ears, — The  otitis  is  due  to  direct  extension  of  the  infection  from 
the  rhino-pharynx.    It  is  the  y^Oi^t  frfqiP^^  complication  of  scarlatina. 
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Fm,  11^3. — Severe  sc^orkt  fever;  olltis;  luas^tdiditis;  tUatlK 

Typical  6yin|itoiii9  and  tcmjxjrnture  curve  until  fourteenth  d«y ;  acc^nidary  riae  of  tcra- 
pemture  fwrn  otkiii ;  double  paracotiteata  on  the  HI  te^nth  day ;  mastoid  operation  on  the  ftijc- 
teeotb  day;  death  twelve  hours  Uti.'r  from  aepUeHjUiia ;  boy  five  years  old 

and  in  doubtful  cases  may  have  some  diagnostic  importance.  As  a  rule^ 
the  younger  the  child  the  greater  the  liability  to  otitis.  It  is  more  fre- 
quent in  winter  than  at  other  seasons,  and  h  closely  connected  with  the 
severity  of  the  throat  symptoms.  In  an  epidemic  occurring  in  the  New 
York  Infant  Asylum  in  the  spring  and  summer  of  1889  there  were  73 
cases  of  scarlatina  and  not  one  of  otitis.  In  a  fall  and  winter  epi- 
demic in  the  same  institution  two  years  later^  of  43  case^  20  per  cent 
liad  otitis.  Of  4.3&7  eases  reported  by  Finlayson,  otitis  occurred  in 
10  per  cent,  and  of  LOOS  cases  reported  by  Caiger,  in  13  per  cent.  In 
Burkhardl's  statistics  the  proportion  was  as  high  as  33  per  cent.  Of 
cases  accompanied  by  severe  throat  symptoms  otitis  is  present  in  fully 
75  per  cent 

As  a  rule,  both  ears  are  affected.  Otitis  is  most  frequent  early  in  the 
second  week,  but  may  occur  at  any  time,  even  during  convaleseenoe*  In 
the  cases  where  it  develops  at  the  height  of  the  disease  there  are  in  same 
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Clues  no  new  symptoms;  in  others  there  ig  pain  and  deafoflas  and  a  rise 
in  the  temperature,  which  mav  fall  after  {laracenteais  or  raptnra  of  tho 
drijni  metiihrane.  or  thert^  may  \n*  rupul  exten»iif>n  to  the  masloid  (Fig. 
1911).  The  otitic  ib  often  overlcMikcd  unlc«s  the  earn  are  rt^larly  ex* 
amined.  The  form  of  inflammatioD  ma;  tie  catarrlial  or  phlegnuoiiOQii 
the  latter  bciog  often  accornpanied  hj  necrotic  ehaogea. 

Bezotd  iiiake^  the  fallow i rig  report  upon  185  caaoi  ahowing  tba  rmlta 
of  Bcarlatinal  otitis:  **  In  30  there  was  entire  de«itruetion  of  the  mem* 
hniiin  tvrnpani,  with  loss  of  one  or  more  bonee;  in  50  the  perforation  com- 
priftCMl  two  thinjjfi  or  more  of  the  memhrane ;  in  13  tliere  were  cmalk^  per- 
forations ;  in  44  there  were  granulations  or  jiolypi ;  In  15  tliere  was  total 
loss  of  hearing  on  om^  sid<%  and  in  6  of  tbt  caaai  npcm  boUi  sidm;  in  77 
of  the  cases  tlie  hearing  distance  for  low  voice  wis  las  than  Iwcntjr 
inches.'* 

As  a  cause  of  permanent  deafness  and  deaf*mutism,  no  disease  of 
ehildhooil  compares  in  importance  with  searlet  ferer.  Ma;  (New  York) 
has  coUected  KtaH.^tics  of  5,^13  rituif-mutoi,  of  whom  hit  owei]  their  cnn* 
dition  to  otitin  following  scarlet  fever. 

Kidnfjfs. — Albtuninqria  aoconpanies  nearly  alt  tlit  agpoejoiiQi  ^ 
searlet  fever.  In  many  this  is  simply  the  ordinary  febrile  albnminuria 
due  to  acute  dqjeneraiion  of  the  kidnqrs^  In  thoae  with  serere  throat 
complioiiiona,  and  innearly  all  the  n^tie  eases,  there  is  often  an  acute 
diffuse  nephritiit  with  intflrsii^a^  tlUUT  especially  marked.  This 
occurs  at  the  height  of  the  MrOa  piooasa  and  is  rardy  accompaniid 
by  dropsy;  hut  alhumin,  casts,  and  mtm  blood  may  be  fonnil  in  the 
nrine]    The  most  severe  and  the  most  diaracteristic  renal  complication* 


i;  firttM] 


and  that  fenendly  designatiod  as  piii  aearliiiiiaf  mifkriik,  k  a  diffnw 
nephrilis,  with  changes  in  tlie  ^apasiiU  as  Iht  most  striking  featitii;. 
It  nanally  dofolopa  dmiaf  tba  tfaidjie_lfl<niiiL  wosk  <rf  Ibt  dlsMss,  and 
may  follow  mild  as  wdl  aa  stnuw  oaaos  (Fig.  1£M).    It  b  vvrr  oftA 
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accompanied  by  general  dropsy;  the  urine  is  scanty  and  not  mfre<^uently 
suppressed,  and  it  contains  a  large  amount  of  albumin,  bloo^i,  and  great 
numbers  of  casts  of  all  varieties.  It  may  cause  death  by  the  occurrence 
of  acute  nnaemia,  or  it  may  be  followed  by  pcrmjinent  damage  to  the  kid- 
neys.   It  is  more  fully  described  witli  the  Diseases  of  the  Kidney* 

Joints, — ^Acute  articular  rheumatism  may  occur  coincidently  with  ihm 
development  of  the  scarlatinal  rash,  and  occasionally  during  convales- 
cence in  patients  who  have  a  predisposition  to  that  disease.  Acute  swell- 
ing of  tiie  joints  is  sometimes  of  pya^mic  origin,  A  case  is  reported  by 
Henoch  in  which  this  was  due  to  an  infectious  thrombus  in  the  jugular 
vein,  associateti  with  cellulitis  of  the  neck.  In  pya?mic  arthritis  the  large 
joints  are  usually  involved  and  the  lesions  are  apt  to  Ije  multiple.  Joint 
disease  may  occur  as  a  sequel  of  scarlet  fever,  where  it  is  secondary  to 
disease  of  the  bone  or  to  periarticular  abscesses  opening  into  the  joint. 

The  foregoing  include  but  a  small  proportion  of  the  joint  complica- 
tions seen  in  scarlet  fever.  The  most  frequent  and  most  characteristic 
form  of  inflammation  is  scarlatinal  synovitis,  often  improperly  called 
scarlatinal  rheumatism.  It  occxirs  in  different  epidemics  with  varying 
frequency.  Carslaw  (Glasgow)  in  533  cases  of  scarlet  fever  met  with 
synovitis  in  GO  patients.  It  is  seldom  seen  in  children  under  three  years 
of  age,  and  is  most  frequent  after  five  years.  It  may  occur  in  mild  aa 
well  as  in  severe  cases.  According  to  Ashby,  it  is  more  frequent  when 
the  febrile  stage  is  prolonged  oiling  to  other  complications.  Synovitis 
develops  quite  uniformly  toward  the  end  of  the  first  or  the  beginning  of 
the  second  week.  The  symptoms  are  generally  mild,  and  are  followed  by 
prompt  recovery.  Suppuration  is  rare.  Any  of  the  joints  may  be  at- 
tacked, but  those  of  the  wrist,  hand,  elbow,  or  knee  are  most  frequently 
affected.  Demme  (Berne)  has  reported  a  ease  in  which  every  large  joint 
in  the  body  was  involved.  The  symptoms  are  redness,  moderate  pain» 
swelling,  whiuh  is  usually  due  to  synovial  distention,  and  sometimes  a 
slight  rise  in  temperature.  The  duration  is  generally  but  three  or  four 
days,  and  in  most  cases  there  is  spontaneous  recovery.  This  disease  is 
distinguished  from  rheumatism  by  several  points:  it  is  not  more  fre- 
quent in  rheumatic  patients;  cardiac  complications  are  rare  aa  com- 
pared with  those  seen  in  patients  with  genuine  rheumatism ;  in  some  epi- 
demics it  is  very  common^  and  in  others  seldom  seen;  there  is  little  or 
no  tendency  to  relapses;  anti-rheumatic  remedies  are  without  striking 
benefit;  it  does  not  skip  about  from  joint  to  joint,  and  usually  fewer 
joints  are  involved. 

Lungs. — The  pulmonary  complications  of  scarlet  fever  are  neither 
so  frequent  nor  so  iniportant  as  those  of  measles.  Broncho-pneumonia 
is  usually  found  at  autopsy^ in  septic  cases  where  death  has  occurred  later 
than  the  third  or  fourth  day,  but  it  is  not  generally  recognisable  so  early 
by  physical  signs. 
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Ill  septic  caiiea  plennKpneumonia  ftometimee  ocrurt  otrij  in  the  cUih 
etae  and  at  otlior  timed  late,  generally  a«i»ociated  with  n«phriti»,  but 
oGc&»ioDally  without  it  It  ia  alwajra  a  ttriotu  oooditioo,  and  not  infm- 
quently  a  direct  caiue  of  deatk  Empyema  may  follow  pleuro-poaiisioiua 
or  occur  witli  pyaemia  or  ncphritiM^  but  ^ith  the  latter,  Himplt  amma 
pleurisy  ia  more  common*  CEdema  of  the  lungH  occam  chiefly  with  o^ 
phritis,  in  which  it  la  the  mo«t  oommon  cause  of  death, 

Hmrt. — C'ardiac*  murmun^  are  frequent  at  the  height  of  the  diwaaj 
but  both  endocarditis  and  pericarditis  are  rare.  They  are  ofteoaft  aeoi 
in  septic  caseDp  and  with  post^acarlatinal  nephritis.  Endocarditia  inagr  ba 
simple  or  malignant,  and  may  lead  to  emlK>UiAm  during  contalaieenca. 
Some  degenerative  diangei  in  tho  cardiac  ma^cle  an^  probably  pr»«nt 


in  all  the  iievere 
a  cauM  of  death. 

Bioad.— In  all 
into  eouvalet^^ence. 
about  one  million. 


Acute  dilatation  may  n5Hult«  which  in  ftometimaa 


iMa  there  is  a  rapidly  progreMiig  ■"^p|fr  thai  Ltfli 
The  reduction  in  the  red  celtii  in  an  averiga  mm  b 
The  chief  intereit^  howe? er»  attaches  to  the  nitnl«r 
and  character  of  the  white  celU.  In  mild  caiOi  th«ro  may  be  only  a 
moderate  incroa«o  in  their  number,  usually  to  from  yikMq  ^  14^000l 
It  ia  in  caaea  of  moderate  severity  that  the  diaradariilie  Aajkgm 
am  Ibund.  In  thase  thera  is  a  decidad  JcocQCgytQaii  which  appean  oarly, 
attaina  its  maximnm  about  the  fourth  <}ay«  and  gradually  dedines  unl^ 
the  normal  is  reached,  which  may  be  not  until  the  thirds  fourth*  or  fifth 
wedc  The  mamnum  la  uaually  about  M,000  to  35,000 ;  althou^^  it  may 
be  as  high  aa  7S,OO0.  Doring  the  flnl  week  the  polynuclear  nentrophiles 
form  from  jO  to  ^5  per  cent  of  tbeM  eetb ;  tbe  eoaiuophiles  as  well  aa 
the  }ymphm*ytes  are  dtmiiiiihed>  After  tlie  fifth  or  siith  day,  there  is 
a  rapid  increase  in  the  eoitoo|rfiflM  wUeh  attain  ilwlt  maitmum,  aoei^ 
timea  20  per  cent  of  the  total  IfmoocTtei*  belweaii  the  fenrteaoih  and 
twenty-fintt  days.  After  the  third  weak  they  f^^MXiy  iHmhiai,  Ex- 
ceptionally th<!rc  is  found  in  ceovakaeaiiee  a  relative  lynpheeyteeii,  which 
may  be  as  high  aa  50  per  oent  OonpUeettomi  nephritat  esoefiled,  vni- 
ally  show  actual  aa  wril  as  relative  tncreiae  ill  the  pblyniiclear  Mwtao- 
pUhiak  In  malignant  and  repkUy  fatal  caaes  there  is  usually  a  very 
small  proportion  of  eosiiiophileii^  and  tittle  if  any  leweocyteei^  theeigh 
eioeptioiially  it  may  be  Ugh. 

Digmiw^  ifflrei. — Pkinetioiial  disterhaacos  are  very  frequent,  and,  in 
fact,  ate  seen  hi  nosl  of  tiie  eaaes,  bat  organic  changes  are  rare. 
ing  ia  the  mode  of  ooiel  in  the  majority  of  caees^  bet  rarely 
throughout  the  attack.  Late  in  the  diasese  it  ia  a  fraqieait  fyBi|»lom  of 
unemia.  DiarrhoBa  may  be  amocialiid  with  it  under  h 
Ttie  toogiie  ia  nearly  always  coated,  and  ekaia  off  ia  quite  a  < 
way,  vrhtch»  with  the  prominoit  pepille,  gives  rise  to  the  **  strawbory  ** 
Catarrhal  itomtilia  ia  a  veiy  ffeqeent  eoeaidieationp  and 
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in  many  cases  of  severe  membraDous 
the  buccal  cavity. 

Nervous  nijsiem, — Nervous  complications 
frequently  with  scarlatina  than  with  most  oi 
nuch  soverity.    ConvulBion^  are  frequent  at  tl 
dicate  a  severe  attack,  though  not  invariably 
disease,  they  are  usually  due  to  unemia,  an^ 
Meningitis  may  occur  as  a  complication  of  | 
sometimes   witli  post-scarlatinal   nephritis, 
nt^uritis  is  rarely  seen.     Hemiplegia  sometia 
hffiraorrhage,  or  from  embolisra  secondary  td 
with  nepliritis.    Chorea  was  noted  as  a  sequ| 
reported  by  Carslaw.     In  a  report  of  187  caj 
states  that  it  followed  scarlet  fever  in  12  cas 
sionally  observed,  the  usual  form  being  acm 
eovery  in  a  few  weeks  or  months*  j 

Oangrene, — Cases  of  symmetrical  gangjk 
been  reported  by  Wilson  and  others.  The 
the  buttocks,  thighs,  and  arms^  but  it  may  o 
pathology  of  these  eases  is  obscure.  The  pj 
erai  places  simultaneously,  or  in  rapid  eucci 
till  death  occurs. 

Other  infectious  disemcs, — ^Diphtberia  i 
may  be  present  even  when  there  is  no  distil 

Scarlatina  may  also  be  complicated  bj 
sipclas,  and  occasionally  by  variola  or  typho 
often  an  irregular  commingling  of  those  b 
They  may  begin  simultaneously,  or  more  fi 
other  is  suljsidi^j^  jy   %^()  i   hj^  ^{ 

Diagnosis. — Toe  characteristic  sympttn 
abrupt  onset,  usually  with  vomiting,  the  u 
ture,  the  erytlienmtous  condition  of  the  thr 
the  hard  palate,  and  the  enlarged  papillae 
tongue,  with  the  appearance  of  the  rash  wi 
dilfieulties  of  diagnosis  usually  depend  np< 
tion.    The  variations  are  seen  in  the  mildesl 
In  the  former  the  rash  may  be  of  short  du 
and  in  consequence  easily  overlooked;  or 
certain  parts  of  the  fxidy  instead  of  beinj 
case  the  groins,  axilliF,  and  loins  should  be 
tate  eruption.     In  very  severe  attacks  also  1 
may  appear  late  or  recede  after  iieing  fully 
irregular  blotches  instead  of  a  uniform  b 
stress  should  not  be  placed  upon  the  rash 
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VntH  we  have  some  exact  cafiMs  of  Uboratorr  diagootia  as  ia  typhoid 
fev^r,  malaria,  and  diphtheria,  an  absolute  diagnoaii  vill  in  cerUui  caan 
be  impossible.  Sometiino;!  the  diagnoaia  remaina  doubtful  until  the  t-nd, 
although  occaaionally  amtinnatory  evidenco  may  be  obtaimHl  even  in 
convaleeeenee.  Tbua^  a  patient  may  dfM]uamate  in  a  manner  ko  typical 
aa  to  leave  no  doubt  m  to  the  nature  of  the  pi^eoadlng  illnaaa;  again, 
the  occurrence  of  a  characteriHtie  aequel,  aueh  a«  nephritia  in  the  third 
or  fourth  week,  may  teatify  etmngly  for  ecarlatina  aa  the  primary  diaeaae : 
and,  finally,  the  oufhreak  of  undoubted  oaaea  amn  Mrt>n  who  hifa 

been  in  contact  with  the  fmtient  ib  practically  c<'  %  alwaya  pto- 

vided  other  isources  of  infection  can  be  excluded.  Deaqiiamation«  bow 
erer,  follows  so  many  other  eruptions  that  one  ahonbl  not  rely  upon  it 
when  slight  or  irn^gular  aa  an  evidence  of  acariei  f^ver,  but  only  upon 
a  typical  exfoliation  ufKin  the  handa  and  feet  It  i«  a  {loint  of  aooie  prar 
tical  import4Uice  not  to  oil  the  skin  of  a  patient  wbm  awaiting  dosqnii* 
mutiou  for  diagnosis,  aa  this  alters  Tery  much  the  diaraetarislie  appaw> 
anees.  In  some  puxsling  epidemics  the  length  of  the  incubation  may 
be  of  material  aaaiatance  in  the  diagnoaia;  where  this  is  regularly  more 
than  a  weak,  one  may  be  pretty  sura  that  he  ia  not  dealing  with  scarlet 
fever. 

Scarlet  fever  witli  severe  tliroat  symptoms  and  doubtful  emptioii 
eaa  be  distinguished  from  d^ihUieria  only  by  culturwi,  which  abould  be 
made  early  and  repeated  if  the  first  iwult  ia  itneertainu  Heades  ia 
dij»tingui«hcd  from  scarb^  fever  by  the  length  of  the  invaabn,  Uie 
catarrhal  symptoaia»  and  tlie  slowly  spreading  eruptioo,  but  most  of 
all  by  Koplik's  spota.  Much  more  dtflfeult  ia  it  to  diatii^gitish  between 
mild  scarlatina  and  rubella.  In  rubella  the  important  Iktag  ia  that* 
althoni^  the  rash  may  be  well  marked,  often  eoferiBg  the  body,  the 
eonatitutional  symptoms  are  few  or  entirely  ahaeat  In  scarlet  ferer 
with  an  eruption  of  the  aame  intensity  tbeiw  ia  almost  invariably  a  eoo- 
aideraUe  devalion  of  teniperatura,  nsnally  109*  or  KNT  R,  and  a  bright 
red  tluroat 

There  are  ao  many  skin  jBfltJMii  which  may  raiemble  thai  of  searlel 
fever,  that  it  is  always  hasardoua  to  make  tlie  diagnoaia  of  this  disease 
from  the  emption  alone.  This  is  espeeiaUy  tme  of  aporadie  cases  ooimr- 
ring  in  infanta;  theie  is  aeen  at  this  age  a  gimt  variety  of  eroptaana^ 
uanally  aaaociated  with  digestive  distttrbanoea^  which  dosely  aiaiuUte  a 
scnriatinal  rash;  hot  most  of  Ihem  are  ol  short  duratioii*  A  acarlatini- 
form  erythma  is  oocnaionally  seen  after  '^Tfr^Hlit  ^tT*"*  ^^  ^ 
^TI'YBTj  iTpMd  feTf$r«  and  varicella,  which  may  enae  than  to  be  mto* 
taken  for  eaglet  f evo »  or  may  lead  to  the  oondiisioB  thai  both  diswaes 
are  present  The  eaaie  ia  the  ease  with  the  aeptie  erythema  oocnrring  te 
surgical  patientSb  BaUaAama,  Tifr^in  *nd  oocaaiapally  antipyriae,  umy 
produce  eniptiona  megeWTesa  doaely  raiimMii^  Bat  of  acari^l  fi^vef^ 
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This  is  also  true  of  some  cases  of  jirticaci^,  and  bl'several  other  forms  of 
skin  disease.  There  is  little  doubt  that  many  of  the  eases  reported  as  re- 
lapsing scarlatina  are  really  examples  of  recurring  erythema,  particularly 
as  some  of  the  latter  are  followed  by  a  desquamation  which  is  very  similar 
to  that  after  scarlatina.  In  all  doubtful  conditions  great  importance  is 
to  be  attached  to  the  constitutional  symptoms. 

Prognosis. — The  mortality  of  scarlet  fever  varies  much  in  different 
epidemics.  In  some,  nearly  all  the  cases  are  of  a  mild  type,  and  the 
mortality  may  be  as  low  as  3  or  4  per  cent ;  in  others,  a  severe  or  malig- 
nant type  prevails,  and  it  may  be  as  high  as  40  per  cent.  The  disease 
is,  as  a  rule,  more  fatal  in  the  youngest  infants,  becoming  less  so  as  age 
advances.  This  is  well  shown  in  two  recent  epidemics  in  the  New  York 
Infant  Asylum.    There  were — 

Under  one  year 29  cases ;  mortality,  65  per  cent. 

Prom  one  to  two  years 87     "  "         22      " 

"     two  "  three  "    28     "  "  7      " 

Over  three  years 28     "  "  0      " 

In  the  first  epidemic  the  general  mortality  was  12*5  per  cent;  in  the 
second  it  was  33  per  cent,  in  the  same  class  of  children. 

The  following  are  the  mortality  records  from  various  European 
sources : 

Ashby,  Manchester  Hospital 681  cases ;  mortality,  12*2  per  cent, 

Eoren,  a  single  epidemic 426     **              "          14*0       ** 

Bendz,  Copenhagen 22,086     "              "          12*2       ** 

Ollivier,  three  Paris  hospitals  for  five  years  898     "             "          14*0       " 

Pleischraann,  five  epidemics 1,866     "              "          10-0       " 

The  general  mortality  of  the  disease  may  therefore  be  assumed  to  be 
from  12  to  14  per  cent;  it  is,  however,  much  higher  than  this  among 
young  children,  as  shown  by  the  following  figures : 

New  York  Infant  Asylum.. .  116  cases  under  5  years ;  mortality,  20  per  cent. 
Ashby,  Manchester  Hospital.  269     "        •*      5     **  "         28       " 

Bendz not  stated    "      5     "  •*         18       " 

Heubner 186  cases     "      7     "  "80       " 

Fleischmann not  sUted  "      4     "  "48       " 

Under  five  years  of  age  the  average  mortality  from  scarlet  fever  is, 
therefore,  between  20  and  30  per  cent. 

The  fatal  cases  may  be  grouped  in  three  classes :  first,  those  due  to 
late  nephritis,  in  which  the  early  symptoms  of  the  disease  are  of  mod- 
erate severity  or  even  mild ;  secondly,  the  septic  cases,  usually  associated 
with  severe  throat  symptoms  and  dying  most  frequently  in  the  second 
week  from  exhaustion,  or  from  some  complication,  such  as  diphtheria, 
pneumonia,  pleurisy,  meningitis,  or  nephritis;  thirdly,  the  malignant 
cases,  which  are  overpowered  by  the  poison  of  the  disease  in  the  first 
two  or  three  days  of  the  attack. 
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ProphyUxit. — Even  the  mildest  cases  should  be  i8o]Ate<l  for  four 
weeks,  and  all  cases  until  desquamation  is  complete.  If  complications 
exist,  such  as  otitis,  rhinitis,  phan-ngitis,  empyema,  or  suppurating 
glands,  the  quarantine  should  be  continued  until  these  conditions  arc 
cured.  Patients  should  not  be  allowed  to  mingle  with  other  childnni  for 
at  least  a  month  after  all  symptoms  have  subsided,  and  should  Ik*  ft>r- 
bidden  to  sleepwith  other  children  for  three^months.  Children  in  the 
house  who  have  not  been  exiMsed  to  the  ^seasc  should  Im'  immtMliatrly 
sent  away;  and  those  who  have  been  exposed,  seimrati^ly  quarantimMl  ft)r 
at  least  a  week.  After  recovery,  the  patient.  U'f«>re  mingling  with  <»tlh»r 
children,  should  have  at  least  two  disinfectant  Imtlis,  the  entin>  UhW 
bi'ing  scrubbed  with  soap  and  water  and  then  washed  in  a  sohitit»n  of 
carbolic  acid  (1  to  50)  or  bichloride  (1  to  5,ouo),  and  every  particle  of 
clothing  changed.  The  hair  and  the  scalp  shouM  be  thonnighly  whsIkhI 
and  disinfectcnl. 

The  nurse  should  be  quarantined  with  the  jmtient.  an<l  should  not 
mingle  with  c)ther  memU»rs  of  the  family  until  a  (i>inplet«'  ehangt*  of 
clotliing  has  Imm'H  nuide,  and  haiuls  and  face  tln»ro«gli|y  disinfiN-tisl.  Th«* 
nurse  and  all  othen*  in  close  contact  with  a  severe  ea<e  should  u<i»  fn»- 
quently  an  anti>eptic  gargle  ami  a  nasal  spray.  The  rot  mi  should  be  in 
that  part  of  the  house  most  easily  quarantineil.  u^^ually  on  the  top  tbior; 
during  the  attack  it  should  \n}  strip|NMl  of  uphoUtery.  hangings,  and 
carp4*t,  and  should  1m*  freely  ventilatt^il  and  kcjit  as  elcan  as  {Mls^iMe. 
All  du-t  should  U»  HMUoved  with  «lamj»  cloths  which  should  afti-rwanls 
1h>  burned;  the  floor  should  iH'easitmally  U*  sprinklcil  with  a  bithloride 
solution  (1  to  1,(MM»).  The  pn*<enei»  in  the  ri»oni  of  Vf-M*N  lillt-d  with 
antiseptic  fluids  \<  of  little  or  no  practical  value.  Tlic  same  may  U*  ^livl 
of  >}iri't^  wft  in  carlMilir  or  other  solutions  and  hung  aUiut  the  pHim. 
Carlnilit -achi  jMiisoning  has  U»en  known  to  n»sult  fn»m  tlii-*  pra.titv. 
After  an  attack  it  should  be  rememlN*red  that  the  nnim  i?^  proluiMy 
a  greater  source  of  <]anger  than  the  i^atit'nt.  SnnMith  walls  should  U* 
wiptfl  witfi  damp  cloths  wrung  out  of  a  bichloride  solution  (1  t«»  ?JN)0). 
TIm»  uiMHi-uork  shoultl  \h*  washe<i  in  the  S4ime  sulutitm  and  the  tbwir 
sirubbid  with  it.  .\ft<'r  a  thori»ugh  cleaning,  while  the  tliN)r  is  still 
\\v\  and  ualls  damp,  the  a|iHrtment  .<hould  Im'  fumigateil  with  sul- 
plinr.  iir  b»itir  with  formalin.  A  simple  mi*thod  of  u-inL'  formalin 
i*.  by  SrbefitiL''-  lamp  and  tablets.  If  fumigatit«n  is  to  In*  «'tYicient  the 
r"«»ni  Tnii«-t  U-  tiu'htly  cIummI.  all  cracks  l»eing  stop|H>il  with  i^ittt»n.  and 
I.iri:''r  •»|MMiinL'*  alNiut  d^Nir-*.  windows,  and  tin»-pla*vs  seabil  by  |iA«ting 
pajHT  •»\er  lli«rn.  It^'ddint:.  cu-^hions,  pillows.  cHr|N*ts.  etc..  !»houlil  U* 
iitiiig  nviT  cbair*^  t*T  UfHin  liiict  »itning  altout  the  Mum.  Ilt»«ik<i  ^^hiiuM  be 
*u-|».*Ti»!i'd  fpini  rovrpi  so  that  the  leaves  are  exinw*-,!.  Aft«T  fuiiiiirat  i<>n. 
tin-  pMiin  -IwMiM  remain  cl»is«»«l  for  twelvt-  hours.  After  a  -t^.-n-  va^v,  the 
uul!<.  ohould  U*  i»ainti*d  or  whitewashed,  or  if  {iH{H*rtHl,  the  wall.|>a{)er 
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should  invariably  be  renewed  and  the  wood-work  repainted.     Simply 
airing  a  room  after  an  attack  is  of  little  or  no  benefit.    An  instance  is  on 
record  of  a  patient  contracting  the  disease  in  a  room  in  which  the  win- 
il  dows  had  been  open  constantly  for  three  months.    The  carpets,  bedding, 

hangings,  and  upholstery  are  best  disinfected  by  steam.  Where  this  is 
impossible,  after  a  severe  case  the  mattress  and  pillows  should  be  burned. 
Bedding,  blankets,  and  other  articles  should  be  boiled,  and  afterward 
exposed  to  sunlight  for  a  long  time  out  of  doors. 

The  bedclothes,  linen,  and  clothing  removed  from  the  patient  during 
an  attack,  should  be  put  at  once  into  a  solution  of  carbolic  acid  (1  to  20), 
i  or  zinc  sulphate   four  ounces,   common  salt  two  ounces,   and   water 

one  gallon,  and  afterward  boiled  at  least  two  hours  in  the  same  solution. 
Instead  of  handkerchiefs,  pieces  of  old  muslin,  surgeon^s  gauze,  or  ab- 
sorbent cotton,  should  be  used  for  cleansing  the  nose  and  mouth  of  the 
patient  and  burned  immediately. 

The  physician  in  attendance  upon  a  case  should  leave  his  coat  and 
overcoat  in  an  anteroom,  and  put  on  a  long  goTO  or  rubber  coat,  suffi- 
ciently large  to  cover  all  his  clothing.  This  should  always  be  worn  in  the 
sick-room,  and  boiled  or  disinfected  when  the  case  is  finished.    For  a  sin- 
f  1  gle  visit  the  overcoat  may  be  worn  in  the  room,  but  the  clothing  should 

I  I  be  changed  before  visits  to  other  children  are  made.    After  every  visit  the 

physician's  hands  and  face  should  be  thoroughly  washed  with  soap  and 
then  with  a  disinfectant  solution.  A  physician  in  attendance  upon  scar- 
latinal patients  should  not  attend  obstetric  cases^or  other  patients  with 
XficentjQ^iinds.  The  great  liability  of  such  cases  to  contract  scarlatina 
I  j|  should  never  be  forgotten.    If,  in  emergencies,  it  becomes  necessary  to 

P  l|  attend  such  patients,  the  physician  should  change  all  his  clothing  and 

disinfect  his  hands,  face,  hair,  and  beard,  with  the  greatest  thoroughness. 
i  I  Schools  are  the  hot-beds  for  the  spread  of  scarlet  fever.    The  greatest 

sources  of  danger  are  the  mild  or  walking  cases  in  which  the  disease  has 
not  been  recognised,  and  the  clothing  of  patients  who  have  had  a  severe 
form  of  the  disease.  As  a  rule,  a  child  should  be  kept  from  school  six 
weeks  from  the  beginning  of  the  attack,  and  the  certificate  of  a  physician 
should  be  required  before  re-admission,  stating  not  only  that  the  des- 
i  quamation  is  complete,  but  also  that  the  child  is  suffering  from  no 

sequela.    Other  children  in  the  household  should  not  be  allowed  to  attend 
l!  schools  of  any  kind  during  the  period  of  active  symptoms;  they  should 

be  kept  at  home  on  the  average  for  a  month.    This  precaution  is  neces- 
sary, first,  because  they  might  carry  the  disease  from  the  child  at  home; 
I  •'  secondly,  because  otherwise  they  might  themselves  attend  school  while 

■    ■  suffering  from  the  disease  in  a  very  mild  form  or  during  the  period  of 

!  invasion.    When  the  sick  child  is  completely  isolated,  the  danger  from 

j.  the  first  source  is  very  slight.    During  severe  epidemics  it  frequently 

I  becomes  necessary  to  close  all  schools. 
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During  desquamation  the  spread  of  the  disea!*e  may  be  in  a  measure 
prevented  by  the  fn*e  use  of  inunetions  antl  warm  antist*ptic  Imths.  All 
the  exereta  from  the  patient  should  l)edisinfei*tiHl  throughout  the  dis^^ase, 
best  by  a  carlwlic  solution  (1  to  2n).  If  eases  of  s<arl«»t  fowr  an*  to  Ih» 
transported,  this  should  Ik?  done  only  in  a  vehicle  which  can  Ik»  «isily 
disinfected.  Under  all  circumstanc<*s  as  few  {H*rs4>ns  as  iK)ssible  sliould 
come  in  contact  with  the  patient. 

In  general,  it  is  to  n*menil)en»<l  that  the  dangiT  is  first  from  the 
patient,  secondly  from  the  n)oin,  and  thirdly  fnun  the  nurx'.  SjHt-ial  at- 
tention should  always  Ik?  given  to  the  compl«*t«»  and  iinnu^iliatc  i'M>]ation 
of  the  first  ca.««e  which  ap{)ears  in  an  institutiim  or  ntinmunity.  which 
should  apply  to  mild  as  well  as  seven*  forms  of  the  dis<*as4>. 

Treatment. — There  is  as  yet  no  s|)ecific  for  scarlet  fever.  The  phy<i- 
cianV  duty  in  the  average  case  consists  in  ( 1 )  t»staMi>hing  prop<»r  quaran- 
tine and  the  carrying  out  of  adtHpiate  meains  of  di<infivtion;  (^M  the  hy- 
gienic can»  of  the  {mtient :  (li)  dinvting  the  diet ;  (I)  watching  for  ami' 
plications,  i^iH'^'ially  otitis  and  nephritis.  It  shouhi  Ih*  Imrne  in  mint]  that 
otitis  is  ran»ly  a<*c(m)paniiHl  !»y  pain  or  tenderness,  ami  in  n'cogni>e«l  only 
by  an  examination  of  the  ears;  also  that  M*ven*  ami  fatal  nephritis  may 
follow  mild  as  well  as  st»ven»  cas4>s. 

Mild  attacks  nnpiire  no  nKtlicine.  (*hildn*n  >houlil  U*  k<»pt  in  U>i 
for  at  least  a  wwk  after  the  fever  has  Mihside<i.  and  u|Mm  jluid^«liet  f«»r 
a  peri«Ml  of  thn»e  wtvks.  Thi>  is  an  imiMirtant  i!iatt«T  in  the  pn»v«*nti«»n 
of  nephritis.  During  the  height  of  the  eruption.  i|n»  inteuM*  itching  *^{ 
the  skin  may  In>  alhmtl  by  "-(Mmging  with  a  wc-.ik  rarlMiJicsu-ii]  s«iIution. 
or  by  inunctions  with  vas4»line.  or  l»y  tin*  fn-e  mm*  of  rii-e  |»iwder.  Plenty 
of  fn»^h  air  should  always  U-  nvunil  in  the  >irk-nxiiii.  A**  NM»n  as  the 
fever  antl  rash  have  tlisapiH'an**!.  ilaily  warm  liath**  wilh  <nn\\  and  water 
should  1h»  umnI.  after  which  the  entin*  InhIv  ««lii>iilil  Ih*  anointe«l  with 
carlN)lis4tl  va^'Iine.  or  Uirie  aeitl  and  v«M'line.  tiv«»-jier-ii*nt  Mn*n>rth. 
with  the  two-f(»ld  pur{Mw  of  facilitating  de*M)uamatioii  ami  di-^inftntrng 
the  scab's.  In  ease  the  >kin  liei*<mi<*s  irritatt*ii  by  this  tn^atment.  bran 
Imths  may  In»  substituti^l  for  soap  and  water. 

The  tem|N*rature  d<»ts  not  u-ually  n^juin*  interfen-iiiv  when  it  only 
occasionally  rins  to  im^  or  l04.ri°  F.  But  if  then*  i^  hy|H»rpyn*xia.  or  a 
teiii|MTatnn'  whiih  rang«*s  fn»in  loi'  to  lori.Tr  F.  or  ovit.  antipyn'tic 
mea>nn»s  an*  eall^l  for.  i'old  is  much  safer  ami  mon*  uTtain  than  dnigv 
Snm'tiiiii^  colli  }*|N>nging  is  sut!icient«  but  in  the  gn-ait  pni|Mtrtion  of  nws 
the  mill  park  or  Imth  is  nNjuin^l.  The  uso  of  ii>ld  in  the  niluction  of 
tennK»ratun»  is  e>{Kvially  indicatitl  in  M»ptic  c*t-«4'«i  with  typhi»id  symp- 
tonis.  ami  in  thon*  with  pn>noum*ed  cen*bnil  symptom... 

The  nenous  symptoms  an»  fn*quently  l^'tter  mntmlbil  l»y  itv  to  the 
head  and  by  cold  s|ionging  than  by  me«lieation.  .\ntip\n'tic  drug*  may 
be  n^ied  upon  to  control  restleMoeM  and  promote  tiwp,  and  in  mild 
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cases  to  effect  a  moderate  reduction  in  temperature.     Fhenacetine  is 
usually  to  be  preferred. 

As  soon  as  the  pulse  becomes  weak  or  rapid  and  irregular,  or  the 
first  sound  of  the  heart  feeble,  stimulants  should  be  given,  no  matter  at 
what  stage  of  the  disease.  In  septic,  or  malignant  cases,  or  in  those  ac- 
companied by  severe  angina,  adenitis,  or  cellulitis,  alcoholic  stimulants 
should  be  used  freely.  Digitalis  is  especially  valuable  when  the  pulse  is 
weak  and  the  tension  low.  It  may  be  given  alone  or  combined  with 
strychnine;  one  minim  of  the  fluid  extract  of  digitalis,  and  gr.  f^ 
of  strychnine  being  the  initial  doses  for  a  child  of  five  years. 

The  erythematous  sore  throat  requires  no  treatment  except  the  use 
of  a  mild  antiseptic  gargle.  If  there  is  a  profuse  nasal  discharge,  gentle 
nasal  syringing  (page  58)  with  a  warm  saline  or  boric-acid  solution 
may  be  used  with  the  hope  of  preventing  infection  of  the  middle  ear. 
The  local  treatment  of  the  membranous  angina  is  the  same  as  that  of 
other  cases  of  pseudo-diphtheria. 

Milder  forms  of  adenitis  require  no  local  treatment.  When  severe, 
the  glands  should  be  covered  with  ichthyol,  and  an  ice-bag  applied  xion- 
tinuously.  Poulticing  almost  invariably  does  harm.  If  an  abscess  forms, 
early  incision  should  be  practised. 

The  ears  of  patients  with  severe  throat  symptoms  should  be  examined 

daily  in  order  that  there  may  be  no  delay  in  performing  paracentesis 

should  this  become  necessary.     Any  rise  in  temperature  should  direct 

attention  to  the  ears.     The  indications  for  the  operation  are  the  same 

1  fl  as  in  other  severe  forms  of  otitis. 

„  The  physician  should  be  constantly  on  the  watch  for  the  development 

:  B  of  nephriti^.  not  only  during  the  febrile  period,  but  also  during  con- 

[  P  valescence.    Repeated  examinations  of  the  urine  are  absolutely  necessary. 

These  are  much  facilitated  by  having  a  rack  of  test  tubes  and  the  ordi- 
nary reagents  for  detecting  albumin  in  the  sick-room,  so  that  the  physician 
may  himself  examine  daily  a  fresh  specimen  of  urine.  The  nurse  should 
be  instructed  to  measure  and  record  accurately  the  twenty-four  hours' 
urine  throughout  the  attack.  The  treatment  of  scarlatinal  nephritis  has 
been  considered  in  the  chapter  devoted  to  Diseases  of  the  Kidney.  Dif- 
fuse cellulitis  of  the  neck  calls  for  free,  early  incision  as  the  only  means 
of  preventing  extensive  sloughing. 

Scm  prepared  by  means  of  several  different  varieties  of  streptococci 
have  been  produced  and  extensively  used  without  any  uniform  or  striking 
success.  One  has  lately  been  produced  by  Mos£L(Yi§55§I,coiiceming 
whose  effects  there  is  much  more  favourable  evidence.  Escherich,  Bokay, 
and  other  reliable  Continental  observers  in  their  reports,  declare  that  its 
effects  are  not  less  striking  than  those  obtained  from  diphtheria  anti- 
toxin.   It  is  noiyet  on  the  market.     ';  ^.  Vv^  <  -^'''  Iv'Ju^^ 

During  convalescence,  tonics,  particularly  iron  anooi^^aliSy  are 
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called  for.  The  urine  should  be  frequently  examined  for  a  long  time; 
antiseptic  gargles  and  a  nasal  spray  or  syringe  should  be  used  as  long 
as  a  purulent  discharge  from  the  nose  or  phar}'nx  continues. 


CHAPTER  II. 

MEASLES. 

SyDOD jroi :  Rubeola,  Morbilli. 

Measles  is  an  epidemic  contagious  disi*ase,  more  widi'ly  prcvalont 
than  any  other  eruptive  fever;  very  few  jH'rsnns  reach  adult  life  without 
contracting  it.  One  attack  usually  confers  iiinnunity.  It  is  highly  o»n- 
tagious  even  from  the  l)eginning  of  the  inva>i()n.  and  spreads  with  ^zreat 
rapidity  from  the  patient  to  all  susceptible  persons  ex|Mis«Ml.  The  [Hiison. 
however,  d<H*s  not  ding  so  long  to  clothing  or  apartments  a>  i1«h*s  that  nf 
scarlet  fever.  Measles  ha?  a  jHTiod  of  ineulmtion  of  from  tjt'veii  to  fmir- 
teen  days;  a  gradual  invasion  of  thnv  or  four  days  witli  svmptom^  of 
an  acute  coryza;  a  maeulo-papular  eruption  whirh  ap|hMirs  first  uiM»n  the 
face  and  spreads  slowly  over  the  iMnly,  and  whieh  la>ts  from  four  to  six 
days.  This  is  followed  by  a  fine  bran- like  desquamation,  wliiih  i>  com- 
plete in  aUmt  ftjkeek.  The  mortality  is  low,  exei*pt  among  infants  and 
delicatt*  children,  in  whom  it  may  reaeli  Mo  nr  evm  lo  prr  cent.  In 
institutions  for  infants  and  young  ehildren  no  di^^ease  is  more  to  be 
dreaded  than  UK'asles,  not  only  on  aivfuint  »»f  its  severity,  but  fmin 
the  frequenry  with  whieh.  in  ^ueh  subjects,  it  is  eomplirate<i  bv  bri»nrbji- 
jmcuiiionia. 

Etiology.-  The  o-isential  cause  of  measb>s  i««  as  yet  unknown.  It  is 
generallv  U'lirvt'd  to  Im>  due  tt»  a  mien>-organi^m.  but.  a-  in  tlie  ea-ie  of 
K'arlalina,  all  attempts  to  isolate  it  have  thus  far  Ni^n  un«-ue«t'-^ful.  The 
jM»ison  i*  one  whieli  {Ntssesses  remarkable  |M»wers  of  ditTu-ion.  but  who^* 
viability  i>  murb  b'>s  than  that  of  most  (tf  the  patho^^fnir  gi-rms  whu-h 
are  known.  Onlv  a  sht>rt  exposure  is  re4]uiri*4l  to  e«immunii-ate  the  <iis- 
ea>e.  and  e\en  close  pn»ximity  to  a  patient  d*M»s  not  sei»m  m^i-i-arv.  One 
in*>tani-f  lia-  come  under  my  own  ohsen'ation  when^  measles  was  ap|mr- 
ently  <t>n\r\fd  by  an  ex}MiMin«  of  half  an  hour  across  a  ho^|t|tal  wanl,  a 
di-tance  of  at  lea«*t  fifteen  ftt't. 

/*r»'/iN/'">i/i"ii.-  \lkI\  young  infants  do  not  so  readily  omtrart  nn-a- 
sbs.  but  all  other  ehildren  an*  extremely  susceptible.  The  di<ea.-it'  bn»ke 
out  in  a  riiiiaL'f  of  lh»'  Xi-w  Y«»rk  Infant  .\!*\tum  whieh  was  mi  upii-^l  by 
twrntv-tbnr  rbildri  n,  nearly  all  of  them  U-inL'  undi-r  two  viars  nl.l; 
only  four  «siajHtl.  all  these  b«Mng  under  live  niimths  old.  In  an  •pi- 
di'mir  n^jHirt«-il  by  Smith  and  I>abney.  11«>  unproti-*  ted  rlul-ln-n.  Uiw-m 
the  age>  of  eight  and  eighteen  yearv,  wvre  eX|K>siHl  and  only  two  esca|ied. 
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In  the  Nursery  and  Child's  Hospital,  during  the  epidemic  of  1892^  there 
were  62  children  over  two  years  of  age ;  five  were  protected  by  a  previouB 
attack  and  escaped;  of  the  remaining  57  children,  55  took  the  disease. 
There  were  also  in  the  institution  113  children  under  two  years  old;  of 
this  number  78  per  cent  took  the  disease;  but,  although  a  number  were 
exposed,  not  one  child  under  six  months  old  contracted  measles.  The 
age  of  the  persons  affected  depends  much  upon  the  length  of  time  since 
the  last  outbreak  of  the  disease.  In  an  epidemic  occurring  in  the  Island 
of  Guernsey,  where  the  disease  had  not  prevailed  for  many  years,  all  ages 
were  affected,  the  youngest  being  twelve  days  old,  and  the  oldest,  a  man 
and  wife,  each  aged  eighfy  years.  Somer  has  reported  an  instance  of 
an  eruption  of  measles  appearing  in  a  child  twelve  hours  after  birth; 
the  mother  was  suffering  from  the  disease  at  the  time.  Qautier  has  col- 
lected six  additional  cases,  where  measles  either  existed  at  the  time  of 
birth  or  developed  within  a  few  hours  after  it. 

Except,  then,  in  early  infancy,  the  probabilities  are  very  strong  that 
every  child  exposed  to  measles  will  contract  the  disease.  Occasionally, 
however,  one  is  seen  who  seems  insusceptible  to  the  poison,  no  matter 
how  close  the  exposure. 

Epidemics  of  measles  are  more  frequent  and  more  severe  during  the 
winter  and  spring  months.  They  are  least  frequent  and  mildest  during 
the  autumn  months. 

Incubation. — In  144  cases,*  in  which  the  period  of  incubation  could 
be  definitely  traced,  it  was  as  follows: 

Incubation  of  less  than  nine  days 8  cases. 

**  '*  nine  or  ten  days 22     •• 

**  "  eleven  to  fourteen  days. 06     •• 

"  "  fifteen  to  seventeen  days 19     •• 

"  "  eighteen  to  twenty-two  days 6     •• 

Thus  in  66  per  cent  of  the  cases  the  incubation  was  between  eleven  and 
fourteen  days,  and  in  only  one  case  was  it  less  than  a  week.  The  con- 
stancy of  the  incubation  period  is  strikingly  shown  in  some  epidemics. 
Thus  in  the  one  reported  by  Smith  and  Dabney  in  aji  institution  in  Vir- 
ginia, exactly  eleven  days  after  the  rash  appeared  in  the  first  case,  the 
disease  developed  in  twenty  children — no  cases  having  occurred  in  the 
interval. 

Duration  of  the  infective  period. — This  is  much  shorter  than  in  scar- 
let fever,  and  the  avorape  duration  may  be  placed  at  three  weeks.  Haig- 
Brown  discharged  fifty-eight  cases  on  or  before  the  twenty-ninth  day 
of  the  disease,  and  in  no  instance  was  measles  spread  by  these  children. 

*  About  twenty-five  of  these  are  taken  from  my  own  records;  the  rsmauidar  m 
mainly  isolated  cases,  scattered  through  medical  literature.  The  inoabatiofi  is  nek" 
oned  from  the  time  of  exposure  to  the  beginning  of  the  catarrh. 
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Ransom,  howeyer,  records  one  instance  in  which  it  was  communicated 
thirty-one  days  after  the  appearance  of  the  nish. 

Measles  is  highly  contagious  from  the  Ix^ginning  of  the  catarrhal 
symptoms.  A  case  cMt-urn^d  in  thf  Bahics'  Hospital  undi»r  my  own  ob- 
servation, in  which  a  child  conveyed  thi*  disease  four  days  befon?  the  rash 
appeared.  Ransom  Reports  another  pn*cisely  similar.  An  instance  has 
been  related  to  me  l)y  Dr.  S.  W.  I^mbtTt,  where,  of  thirteen  little  girls 
who  were  at  a  child n»n's  party,  only  one  esea|HHl  measles,  the  sourtv  of 
infection  being  a  child  who  showed  no  rash  until  the  following  day:  the 
child  who  esca{>ed  had  pn»vi(»usly  had  nn'a>les.  The  ]HTit)d  «»f  great i*-t 
contagion  is  still  a  matter  of  dispute,  the  gi-uenil  M'u^f  U-ing  that  it  is 
coincident  with  the  highest  tem{K>rature,  the  full  eruption,  and  the  most 
seven*  catarrhal  symptoms. 

With  the  fading  of  the  eruption  ami  the  >uli-ideiin'  of  the  eatarrh.  the 
communicability  of  measles  diminishes  rapidly.  It  is  n*latively  feelile 
during  desquamation,  and  soon  after  tiiis  jHTiod  it  usually  (vases  alti»- 
gether.  It  is  generally  proportionate  to  the  severity  i>f  the  latarrhal 
symptoms,  and  where  these  an*  pri»trarteil  it  is  prol.ahle  that  the  di-*ease 
may  1h>  communicated  for  a  mueh  longer  ]H'riod  than  that  mentioned. 

Mndf  of  infertinn. — Measles  is  usually  spread  by  dintt  *^»ntngion.  very 
infn*<iuently  through  the  medium  (jf  clothing,  furniture.  •»r  a  tliinl  jn-rson. 
Townsend  (Boston)  rpct>rds  an  instano'  in  which  i>ne  family  moveil  into 
a  tenement  hou.-ie  on  the  same  day  on  which  it  wa-*  vacatiil  by  aniither 
family  in  which  two  child n*n  had  sufT«*red  frnm  measles,  om*  of  them 
fourteen  and  the  other  eightei*n  days  pn-viously.  The  a|mrtments  were 
not  fumigated  or  disinfecteil.  and,  although  tlu-n*  wi-n*  two  susceptible 
children  in  the  incoming  family,  they  did  not  cf»n tract  the  diM'a*e. 
Measles  rarely  if  evi»r  clings  to  apartment^  for  w^i'ks  or  month-i,  a<  d«H»s 
scarlet  fever.  Many  in-itami-s  an*  on  n*conl  in  whirh  tlif  di-ta>e  lias  U-en 
carried  by  a  thinl  jHTson;  but.  after  all.  this  ranly  bap|Hns.  unNss  the 
contact  lH»th  with  the  >iek  and  the  well  rhild  is  wry  elo-^e  and  the  intiT\aI 
short.  It  is  vi'ry  sehloni  that  mea^iles  U  carrie«l  bv  a  pbv*ieian  who  takes 
even  «»nlinary  pniaution-*.  In  a  ca<e  n-ported  by  <fin»m.  the  rlnthmg 
of  a  patient  i-*  stated  to  have  convi'\ed  tin*  ili-iaM*  niiit'teen  tbiys  afli-r  an 
attack,  but  tbi<  mu^^t  U*  n>ganb'd  as  very  exo'ptional. 

Letiont. — Th»»  only  con*>tant  h»^it»n<  i»f  mea*le-i  are  those  of  the  -kin 
ond  the  mucous  mcmlinine*>.  i-hielly  of  the  n'-piratorv  tract.  Acci^nlinjj 
to  Neumann,  th*'  ppMvi*  in  tbi'  -kin  i*;  •♦f  an  intbiniriuitt^rv  character,  but 
is  ni«»re  su|»erticial  than  in  M-arlet  fever.  TIm-P'  i-  ••««n;:e-ti«»n,  accom- 
{lanied  by  an  exudation  of  nmnd  evils  altout  the  small  bl<MMbvr«<ieU.  and 
al.<io  ahttut  the  sweat  and  si*liai*«*oiis  gland^:.  and  the  ]kji]ii11:iv  To  tbi« 
exudation  and  the  nnlema.  the  swelling  of  the  >kin  i-  du«'  It  «H^ur« 
every  when*,  but  ii  e-pi^cially  noti<vabIe  ujNin  th.-  fai^* 

The  changes  in  the  niuc«»us  membranes  an*  quite  a-  much  a  ]iart  of 
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the  disease  as  are  those  of  the  skin.  There  is  a  catarrhal  inflammation 
affecting  the  conjunctivae,  nose,  pharynx,  larynx,  trachea,  and  large 
bronchi,  which  varies  in  intensity  with  the  severity  of  the  attack.  In  the 
most  severe  forms  ia  infants  and  in  young  children,  this  inflammation 
extends  with  great  uniformity  to  the  small  bronchi,  and  usually  to  the 
air  vesicles,  causing  broncho-pneumonia.  In  severe  cases,  the  lesion  in 
the  pharynx  and  larynx  also,  instead  of  being  catarrhal,  may  be  mem- 
branous ;  the  larynx  being  much  more  frequently  involved,  and  the  ears 
much  less  so,  than  in  scarlet  fever.  Freeman  has  described  areas  of  focal 
necrosis  in  the  liver  similar  to  those  found  in  diphtheria;  they  were 
present  in  four  of  twelve  cases  examined.  The  lesions  of  the  lungs  and 
of  other  organs  will  be  more  fully  considered  under  Complications. 
•  The  bacteria  which  are  associated  with  the  lesions  of  the  respiratory 
tract  are  the  staphylococcus  and  the  streptococcus,  separately  or  together, 
and  either  form  may  be  associated  with  the  pneumococcus  (see  Bac- 
teriology of  Broncho-Pneumonia,  page  532) .  The  poison  of  measles  pro- 
duces conditions  in  the  mucous  membranes  of  the  respiratory  tract  which 
are  especially  favourable  for  the  development  of  these  bacteria.  They 
are  present  in  the  mouth  in  great  numbers ;  they  may  cause  pneumonia, 
otitis,  and  other  local  inflammations,  and  the  pneumococcus  or  strepto- 
coccus may  produce  a  general  septicaemia. 

Symptoms. — Invasion, — As  a  rule,  the  invasion  of  measles  is  gradual, 
both  the  fever  and  catarrhal  symptoms  increasing  steadily  up  to  the  ap- 
pearance of  the  eruption.  The  characteristic  symptoms  of  the  invasion 
are  those  of  a  severe  coryza — suffusion  of  the  eyes,  increased  laehryma- 
tion,  photophobia,  sneezing,  and  a  discharge  from  the  nose.  The  hoarse, 
hard  cough  indicates  that  the  catarrhal  process  has  involved  the  larynx 
and  trachea,  as  well  as  the  visible  mucous  membranes.  Frequently  the 
patient  complains  of  some  soreness  of  the  throat,  and  on  inspection  there 
is  seen  moderate  congestion  of  the  tonsils,  fauces,  and  pharynx.  On  the 
hard  palate  are  frequently  seen  small  red  spots.  Much  more  character- 
istic are  the  minute  white  spots  upon  the  mucous  membrane  of  the  cheeks, 
known  as  Koplik^s  sign  (see  Diagnosis).  The  constitutional  symptoms 
are  indefinite,  and  may  be  met  with  in  almost  any  disease.  There  is 
dulness,  headache,  pains  in  the  back,  and  the  usual  symptoms  of  malaise; 
there  is  rarely  vomiting  or  diarrhoea.  Drowsiness  is  a  frequent  symptom, 
and  is  regarded  by  the  laity  as  characteristic. 

The  exceptional  cases  in  which  the  invasion  is  abrupt  are  puzzling. 
There  may  be  a  sudden  accession  of  fever  with  vomiting,  and  even  con- 
vulsions, as  in  a  case  lately  under  my  observation.  Not  infrequently, 
when  the  disease  prevails  epidemically,  the  invasion  is  sudden,  with  high 
fever  and  pulmonary  symptoms  which  are  so  severe  as  to  mask  every- 
thing else  until  the  rash  makes  its  appearance,  the  case  up  to  that  time 
being  often  regarded  as  one  of  primary  pneumonia  or  of  influenza.    The 
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of  the  older  writers.  It  is  in  most  cases  a  bad,  but  by  no  means  a 
fatal  symptom.  I  have  seen  it  in  several  cases  that  were  not  especially 
severe.  (3)  The  rash  may  be  very  faint,  and  of  short  duration,  being 
scarcely  elevated  at  all.  (4)  It  may  consist  of  very  minute  papules, 
closely  resembling  the  rash  of  scarlet  fever.  It  is  to  be  remembered,  how- 
ever, that  the  irregular  eruptions  of  scarlet  fever  much  more  frequently 
resemble  measles  than  vice  versa,  (5)  It  may  be  very  scanty,  and  late  in 
its  appearance ;  particularly  in  cases  of  great  severity  and  hyperpyrexia — 
the  so-called  malignant  cases.  (6)  Temporary  recession  of  the  erup- 
tion may  occur  at  any  time  during  the  height  of  the  disease,  and  is  usually 
due  to  heart  failure.  A  recurrence  of  the  eruption  after  it  has  run  its 
usual  course  is  something  which  I  have  never  seen ;  although  such  cases 
have  been  reported,  I  believe  them  to  be  very  exceptional. 

During  the  first  two  days  of  the  eruption,  the  local  and  constitutional 
symptoms  increase  in  severity,  both  usually  reaching  their  maximum  at 
the  time  of  the  full  development  of  the  rash  upon  the  face.  The  skin 
is  swollen,  and  the  seat  of  intense  itching  and  burning.  The  eyes  are 
very  red  and  sensitive  to  light,  and  there  is  swelling  of  the  conjunctivae 
with  an  abundant  production  of  mucus  or  muco-pus,  causing  the  lids  to 
adhere.  There  is  pain  on  swallowing,  also  swelling  of  the  glands  at  the 
angle  of  the  jaw  or  in  the  post-cervical  region.  The  cough  is  frequent 
and  very  annoying.  There  is  complete  anorexia,  and  often  diarrhoea. 
The  tongue  is  coated,  and  may  show  at  its  margin  enlarged  papillae, 
somewhat  resembling  the  "  strawberry "  appearance  of  scarlet  fever. 
As  the  rash  fades  the  temperature  declines  rapidly,  often  reaching  the 
normal  in  two  or  three  days.  The  catarrhal  symptoms  now  subside,  and 
soon  the  patient  is  convalescent.  Within  a  day  or  two  after  the  fever 
has  ceased,  the  rash  disappears. 

Desquamation, — This  begins  almost  as  soon  as  the  rash  has  subsided, 
and  is  first  noticed  on  the  face  and  neck,  where  the  eruption  first  ap- 
peared. The  nature  of  the  desquamation  is  invariably  fine,  branny  scales, 
never  in  large  patches,  as  in  scarlet  fever.  It  is  often  quite  indistinct 
and  may  be  overlooked.  Its  usual  duration  is  from  five  to  ten  days.  It 
may,  however,  be  prolonged  for  two  weeks.  The  amount  of  desquamation 
varies  considerably  in  the  different  cases.  It  is  most  marked  in  those  in 
which  there  has  been  an  intense  eruption.  There  is  frequently  noticed 
at  this  time  an  odour  about  the  patient  which  is  quite  characteristic  of 
measles.  During  this  stage  the  cough  often  persists  and  the  eyes  remain 
weak  and  very  sensitive  to  light,  but  in  other  respects  the  patient  usually 
feels  perfectly  well. 

1.  The  mild  cases. — The  mildest  cases  are  distinguished  by  low  tem- 
perature, which  at  the  height  of  the  eruption  usually  reaches  102°  F.,  but 
rarely  lasts  more  than  four  days.  The  eruption  is  often  scanty,  and  is 
never  confluent.    The  swelling,  itching,  and  other  cutaneous  symptoms 
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duration  of  the  stage  of  invasion — i.  e.,  from  Uie  beginning  of  the  c 
tarrh  until  the  eraption — in  270  caaea  of  which  I  have  notrt^  vas 
follows : 

liUyorliM IM^oaM 

admjraL. 4T     *• 

9    •* .• U     •* 

4  •  • 64      * 

5  •*   ..., ..  »     *• 

From  this  table  it  will  be  seen  that  the  length  of  the  period  of  infaaion 
varies  conj^itkrubly — more,  I  think,  in  infants  and  very  joimg  diildivil 
(most  of  Uiese  were  under  three  years  old)  than  in  those  who  art  oldtf* 
In  i\w  greater  number  of  cases  it  lasts  from  two  to  four  days. 

EntpUan, — The  rash  usually  appears  on  the  third,  fourth,  or  fifth  day 
of  the  disease^-in  the  largest  number  upon  the  fourth  day.  As  a  rule,  it 
is  first  seen  behind  the  ears,  on  the  neck,  or  at  the  roots  of  the  hair  orer 
the  forehead.  It  appears  as  sroall^  dark-red  spots,  which  are  at  flnt  few» 
scattered,  and  not  elevated,  resembling  flea-bites.  In  twenty*four  koura 
tlie  macules  are  much  more  numerous,  and  ntiany  of  them  have  bectMM 
papules.  They  frequently  group  themaehai  in  cretoanlic  fofma.  They 
are  nsuaUy  separated  hj  aneaa  of  normal  skin,  but  where  the  rash  is  in* 
tense  they  are  froquantly  coalescent.  From  the  time  of  tta  ftrsi  appear* 
ance  to  the  full  development  of  the  rash  on  the  face,  is  usiiaUy  aboat 
thirty-six  hours,  but  may  be  from  one  to  three  days.  With  a  full  erap> 
tioti  (FUto  XVO  there  is  cfmjtiderable  swetliof  of  the  face,  aspeetaUy 
about  the  eyt^  and  the  featunss  are  stimeltttas  neamty  raoopiisable.  On 
the  sec<»id  day  of  tlie  rash  it  begins  tti  appear  upon  the  neck  bnealb  tha 
chtn,  the  upper  part  of  tha  ohast  and  bade ;  oo  the  third  day  the  trank  k 
covered,  and  scattered  epota  are  seen  apon  tlie  eitranities.  The  rash 
appears  Isst  upon  tha  lowar  foti^eniitiai,  and  by  the  time  it  is  folly  out 
upon  thi^m  it  has  aaually  bsfim  to  fade  fiOBi  tta  faee  In  mild  casos  tt 
remains  discrete,  but  in  severe  ones  it  is  fraqm  i  tlueitl  upon  the 

face  and  upon  the  extensor  surfaces  of  the  axU^^m^.w*^    As  a  mla,  it 
oovm  the  entire  body,  eviB  the  palms  and  solas. 

The  eruption  fades  slowly  in  the  order  of  Its  appearance^  and  theia  is 
left  behind^  in  typical  eaaes,  a  slight  brownish  staining  of  the  skin,  whieh 
often  remains  for  a  week  or  more.  The  duration  of  the  rash  ie  f^nn  OM 
to  six  dayst  the  averaga  baing  four  daya. 

There  are  many  cnm  in  whhA  the  rash  dons  not  foDov  the  typioal 
crane  deacfibed:  (1>  Instead  of  spreading  gradaally,  the  entire  body 
may  he  covered  in  a  few  hours.  (9)  The  rash  may  be  bHsurrhagie 
This  ooodition  was  present  in  about  five  per  rent  of  my  caaee.  1!1» 
whole  eruption  may  be  haunonrhagie,  or  it  may  be  so  only  upon  eertaln 
parte — nsnaDy  the  abdomoi  or  ertremitiai.  ITndar  sodi 
■BDall  palcchial  apota  tahn  tha  place  of  the  maoaloi— the  **  Uadc  i 
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complicated  cases  from  103**  to  104**  F.  in  older  children,  and  104**  to 
105°  in  infants  and  young  children. 

A  not  very  uncommon  temperature  curve  is  that  of  Fig.  197,  where 
the  onset  of  the  disease  is  marked  by  a  sudden  rise  to  102°  or  even  104° 
F.,  with  a  fall  nearly  or  quite  to  normal  on  the  second  day,  after  which 
the  fever  rises  gradually,  as  in  the  first  group.  This  curve  was  seen  in 
5  per  cent  of  my  cases. 

3.  The  severe  cases. — In  Fig.  198  is  shown  a  tjrpe  of  the  disease  which 
is  more  frequent  in  infants  than  in  older  children,  the  important  features 
being  the  late  eruption  and  the  continuance  of  the  high  fever  for  several 
days  after  the  rash  has  begun  to  fade.  Such  a  prolonged  course  and  so 
high  a  temperature  are  almost  invariably  due  to  some  complication, 
usually  broncho-pneumonia.  Where  the  pneumonia  goes  on  to  the  pro- 
duction of  areas  of  consolidation,  the  fever  usually  continues  for  three 
and  sometimes  for  four  weeks,  even  though  terminating  in  recovery. 
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Fie.  198. — Measles  with  prolonged  invasion ;  continuance  of  higrh  temperature  after  fUU  erup- 
tion due  to  severe  bronchitis  and  diarrhoea ;  child  two  yean  old. 

Figs.  199  and  200  illustrate  two  types  of  the  disease  which  are  often 
seen  when  measles  is  complicated  by  pneumonia.  In  cases  like  that  shown 
in  Fig.  199  the  onset  is  abrupt  with  high  temperature,  prostration,  and 
pulmonary  symptoms  not  unlike  those  of  primary  pneumonia.  A  tem- 
perature curve  resembling  this  was  seen  in  28  of  173  cases.  The  rash  is 
often  late  in  appearance;  it  is  faint  and  altogether  irregular;  it  may 
recede  after  the  first  day  and  reappear  after  an  interval  of  one  or  two 
days.  The  catarrhal  symptoms  are  not  marked,  but  the  whole  force  of 
the  disease  seems  to  be  expended  upon  the  lungs.  The  diagnosis  of  these 
cases  presents  great  difficulties,'  and  very  often  it  would  not  be  made 
but  for  the  fact  that  there  are  other  cases  of  measles  in  the  family  or 
the  institution.  This  form  is  usually  seen  in  infants,  and  it  is  usually 
fatal. 

In  other  cases  marked  by  a  sudden  severe  onset,  the  system  seems  to 
be  overpowered  by  the  poison  of  the  disease  itself.    There  is  profound 
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^Ulid  hyperpyrciia»  and  the pttient  ma;  die  fro  •  t   v     Min  with 
ibelorethe  AppeAnnoeof  the  ra«h  or  jt:  ^  liegui- 

ning  to  ghow  itself.     Sometimes  the  palmoii&rj  «ymptoinii  are  eotirely 
wanting;  »t  oUtei^  the  rai»b,  if  it  appears,  is  liaimorrhagtc. 

In  «till  (inf)ther  group  of  cases  the  onset  is  not  violent^  and  far  tha 
first  two  days  the  attack  may  upficar  to  be  of  oidy  average  screrity ;  bttt 
there  may  then  develop,  often  quite  sud- 
denly, pulmonary  symptoms  of  such  intensity 
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as  to  cause  deatli  within  twenty*foiir  houm.  The  enplloo,  if  sera  al  all, 
is  faint  and  not  diaraetenstic  (Fig.  200). 

A  secondaiy  rise  in  the  temperatnre  after  it  baa  eroee  fialleii  to  norroal 
waa  asen  in  8  of  173  cases,  being  due  to  the  development  of  otitis,  ileo* 
oolitic,  iir  pHfumonis, 

Complioations  and  Sequels. — The  moet  heqont  and  moat  linpeftAat 
eomplication  of  measles  is  broneho^pneitmonia,  and  next  to  this  ate  Uee- 
eolil^  otilist  and  mamfanuKnis  laryngitb.  Most  of  the  olbera  ate  in* 
freqfncnt;  all  eomptkalieiia  are  relatively  rare  in  Attiliio  otvr  fosr 
years  old. 

i^iiiifis.*~The  (reatesi  dmnger  in  ineaslaa  arieaa  from  pnlmanary  eom* 
pliealiona,  and  tlie  fteqnaiey  is  frealest  in  eUldivn  under  two  yean  of 
age.  In  two  epidemios  in  the  Nursery  and  Child's  HospitaU  eOH 
braeiiig  abool  3M  eases,  n^rly  all  in  children  under  Uuee  yeara  old» 
bfoaMlio-yiwiimonia  occurre*!  in  alM>ttt  441  per  t«nt  of  tbt  eesaa.  Of  UiQet 
who  bad  pneumonia,  70  per  cent  died.  Fort  una  ti^ly,  inch  a  raootd  aa  tUs 
is  never  seen  ontdde  of  asylums  or  hospitals  for  young  Aildiefl.  Of 
t,477  eaaea»  emteaeiag  atvml  epidanka  of  measlea  mmMUg  eUldnn  of 
an  ages^  pnemonia  occnmd  in  10  per  eent  My  own  ejyeriaaeB  in  the 
poat-moitom  room  fnliy  been  oat  the  statement  of  Uenoeli^  that  a  eer^ 
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tain  amount  of  pneumonia  is  found  in  all 
monia  is  more  frequent  and  its  mortality  ig  hif 
epidemics  than  in  those  occurring  at  other  sea 
any  time  from  the  beginning  of  invasion  ui 
mostly  frequently  begins  about  the  time  of  fu] 

Lobar  pneumonia,  although  rare,  occasiona 
tion  in  children  over  three  years  old.  In  son; 
cases  of  pneumonia  are  complicated  by  severe  j 
to  the  danger  from  the  disease.  This  form 
empyema.  Pneumonia  is  always  to  be  suspecl 
continues  high  after  the  full  appearance  of  th 

Bronchitis  of  the  large  tubes,  always  accc 
Been  in  every  ease  of  measles,  possibly  exceptii 
est.  This  is  so  constant  a  feature  as  hardly  U 
tion.  In  nearly  all  of  the  severe  cases  the  bro 
dium-sized  and  smaller  tubes. 

Larynx. — A  mild  catarrhal  laryngitis  aeco: 
of  measles.    Severe  catarrhal  laryngitis  is  pre 
of  the  cases ;  it  may  give  symptoms  which  close 
bra  nous  laryngitis,  and  the  two  are  no  doubt 
points  of  ditferential  diagnosis  see  page  493 

Membranous  lanr^ngitis  is  more  often  a< 
measles  than  of  scarlet  fever.  It  is  espeeiall 
institutions.  As  a  cause  of  death  in  older 
pneumonia.  When  it  develops  at  the  height 
times  due  to  the  streptococcus;  but  when  it  ■ 
it  is  usually  due  to  the  diphtheria  bacillus.  T 
tion  is  in  most  cases  associated  with  similar 
tonsils^  but  not  always.  True  diphtheria,  oi 
of  measles,  not  infrequently  l>egin8  in  the  lar 
flammation  may  be  as  serious  in  this  conne* 
from  the  probability,  which  amounts  almost  i 
opment  of  broncho-pneumonia.  No  complies 
than  this.  The  diagnosis  between  the  true  i 
sometimes  be  made  by  the  time  of  developmc 
by  cultures.  I  once  saw  in  measles,  where  m 
ent  in  the  rest  of  the  larynx,  a  necrotic  infl 
tire  destruction  of  the  vocal  cords— a  conditi 
to  that  seen  in  the  tonsils  or  epiglottis  in  sci 

Throat, — A  catarrhal  angina  is  part  of  t^ 
teristic  of  measles  as  is  the  eruption  upon  th 
gestion  and  swelling  of  the  tonsils,  uvula,  ] 
certain  proportion  of  cases,  very  much  less  fr 
the  development  of  membranous  patches  is  s( 
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jacoDl  mucoui  merobrtnes.  These  oociir  in  two  or  ihfoe  ptf  mni  of  iho 
cases.  They  are  to  be  regarded  id  the  »ame  light  aa  ainodlar  eoDditiona 
compUcating  Bcarlet  fever,  with  these  differtaootp  that  in  mcaalea  lb«rt 
b  mueh  greater  likelihood  of  the  extesaion  of  the  diaemae  to  the  UrynXp 
while  exiension  to  the  noae  and  ears  is  much  leaa  probable.  Tme  diiph* 
thi^ria,  however^  may  complicate  meaalea^  and  caaea  of  memhnuioiia  tn- 
iknurmiiun  of  the  tonaila  or  phary^e  de?do|diif  late  in  meadea  aM 
usunlly  due  to  the  Kleba-Loeffler  bacillus. 

A1thoii|;h  in  most  caaea  thi^  indainmationt  of  the  pharynx  and  tonatla 
which  nccx)ii)pany  meaalea  are  not  &t«noU8  when  they  art*  dm*  to  the  ttitp* 
t4>e<>c(U8,  they  are  sometimea  quite  a^ji  R*ven*  a«  any  that  accompany  aoarlel 
fever.  They  may  canae  death  from  general  aepaia  apaft  from  any  affee- 
tion  of  the  lannx. 

DigisHve  SffBUm, — Oaatrie  diaordera  are  not  more  common  than  in 
other  febrile  diaeaaea;  but  diarrhoea  is  veiy  frcqiient,  and  in  tanLmer  it 
may  be  even  more  serious  tlmn  the  pulmonary  oomplicationa.  All  forma 
of  diarrbcat  atv  seen^  from  that  which  results  from  simple  indigaition  lo 
the  seftra  types  of  Ueo-colitis.  This  complication  is  moat  often  seen  in 
diildra&  under  two  yearn  old.  The  most  aevere  intestinal  aymptoms  are 
not  usually  seen  at  the  height  of  the  primary  fever;  butt  beginning  at 
this  time,  they  often  increaae  in  aeverityp  and  aie  most  marked  in  the 
second  and  third  weeks  of  the  diaeaae. 

Catarrhal  stomatitis  is  present  in  almost  etery  eaae  of  meaalea;  Isa 
fn^uently  the  herpetic  form  is  seen*  UlceraliTe  stomaUtia  is  oat  anoMi* 
mon,  particularly  in  institutions.  One  of  the  wont  oomiiUGalio&a  of 
measles,  but  fnrtunat*'  n^ioi  ttomatitis,  or  noaaa. 

ThiA  usually  (Hnnint  in  or  in  diildnui  with  imd 

surroundings  who  were  pfevionaly  in  v  !  condition.    It  is  oeariy 

always  fatal. 

Oangnmoaa  fatiammatjoaa  of  other  paila  of  the  body  are  aonetimfe 
seen  after  measles^  espectaUy  of  the  ear,  the  nilra,  or  the  prepnee. 

JVerpsiiJ  8p9km, — I  have  seen  eonfmlaiona  ai  the  ooaci  of  meaale*  m 
but  a  aingle  Gsae.  Droiing  the  pimi wa  of  flie  diaeaee  they  aw  not  ao  rare, 
and  may  occur  in  cfinn«H?tiim  with  otitist  meningitis,  or  seveiw  hroDcho- 
pneumonia— chiefly  in  infanta. 

Mensngitis  is  rare,  but  either  the  simple  or  the  tabeioaloiis  form  may 
occur,  more  often,  however,  as  a  »ai|Qel  than  as  a  compBealioo.  Insanity, 
usually  of  a  temporary  character,  ooeadonaUy  follows  flMOsles.  In  the 
epidemic  of  loa  cases  reported  by  Smith  and  Daboey,  iasaoity  was  noted 
thrae  timca,  all  the  eaaes  tanninatiJiK  in  leoovery.  Bpilepsy  and  choiea 
are  ran  sequsfaa* 

JFors.— Otitis  is  a  f reqoent  complication  in  aome  epidenlea ;  in  othera 
f  hoapital  epidemic  it  was  noted  in  14  per  eant 
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imoig  chOdren,  both  of  which  circiimfftuieei  i 
apmeai  of  otitis.    UstiaUjr  both  ears  are  i 
ti^  at  a  rale,  lew  Beriom  than  that  of  i 

Eff€s, — Simple  catarrhal  ccm jimctiTttia  i 
of  meaglei.  In  the  ierere  form  there  is  a  moco- 
roar  attain  anj  degree  of  gereritr.  In  neglected 
dren  who  are  poorijr  noarishedp  es&peeiallj  in  nsjh 
extend  to  the  cornea.  Chronic  conjmictivitis  * 
particularly  in  the  claae  of  diildrai  just  ment 

Lymph  node$. — Swelling  of  the  lymphatic 
qxient,  but  not  generally  eefere,  and  rarely  ter 
Chronic  enlargement  may  continue  for  months,  a 
may  become  tubercuJona^  Similar  changea  m 
may  occur  in  the  glands  of  the  tracheo-bronchM 

Kidneifit, — The  infrequency  of  renal  compfl 
Btriking  contrast  to  scarlet  fever.  Transient  fe 
uncommon,  but  a  scriuns  degree  of  nephritis,  e 
topsy,  1  have  never  seen,  and  literature  furniith 

UearL — ^Both  endocarditis  and  pericarditi 
course  of  measles^  but  they  belong  to  the  rare  c 
may  be  said  of  changes  in  the  mnscular  walls  of 

Skin. — As  complications,  erysipelas,  furundf 
phigua  have  been  noted ;  but  all  are  rare.  * 

Hmtnorrhages. — Associated  with  the  bemoff 
tion,  severe  and  even  fatal  haemorrhages  may! 
membranes,  and  the  latter  are  sometimes  seen ' 
eruption. 

Blood. — ^There  is  a  lencogytosis  of  15,000  \ 
after  infection,  even  before  the  invasion,  and  ii 
dayK.  The  number  of  leucocytes  then  falls  gra< 
during  the  eruption.  A  marked  leueocyiosis  at 
plication,  hot  itg  absence  during  eruption  does  t 
f(*reDtial  i-ount  nhow?*  the  increai^'  to  ho  in  the  ] 

Other  infeeiiiiUis  di^eam*.% — -^loasles  in  inst 
cated  hy  ^Jj^htheria.  Hearlet  fever  or  varicella  ( 
measles,  though  it  is  rare  that  the  two  eruptions 
Epidemics  of  measles  and  whooping-cough  fr© 
follow  each  other.  The  relation  of  ujeoslestc 
particularly  close.  In  some  cases  general  ol 
follows  directly  in  the  wake  of  measles,  whic 
cially  in  the  lungs,  conditions  which  are  fa^ 
ment  of  latent  tuberculosis.  As  a  late  man 
nion  one  is  tuberculosis  of  the  bones,  occur 
caries  of  the  spine,  etc.     An  attack  of  measl 
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The  Pathognomonic  Sign  of  Mei 

VtUr  1,— 'Hi*  ili«er«t«  iii«imI«i  tpoU  on  the  bueeal  or  lat 
r*ia«>-red  npnl,  with  thi^  rnitiule  btu'iBh-wliile  centre*  tirt  th«  nun 

Fio-  2,-  8hciWf»  (h<*  [inriinMy  diffuM*  truption  an  the  muoc; 
i*f  itik\t*  |»ink  liiteri»ptirHt>Ll  jimonji  r4r'c-red  jiutelien,  the  latter  all 

Frcj.  3.  -Tlio  fflpiicttrtiEiep  of  ibc  huecnl  ur  labial  miicnu.t  e 
cdiilftMiit;  tiiiil  iiiv(3  M  ilifTuiM!'  n*<h«r>A<i,  with  tbe  miTiods  rjf  bluisl 
in  tit  Tiiin  (im*?  generally  fully  iievelopc<l. 

Fl(i,  4.  Ap^itlinu.1  Mtomntiti*  apt  to  bf^  ruit* taken  for  meal 
Mitiute  iftilvw  ptfintM  Aft  ifurrounilwl  by  n  r*»il  arp ji      Aiwayn  d 
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"eulaiu  antecedents  cihould,  therefore,  alwayB  be  looked  upon  with  appre- 
hension. 

Biagnoiii. — A  »ign  of  the  greatest  diagnontie  value  i»  the  boc^al  erup- 
turn.  Although  it  ttpi>t*ar^  that  thm  wau  deiicril>*>d  many  yetn  agp  by 
Flinclt*  of  Hcnniark,  it  U  to  Kopllk,  of  Nt^  York,  that  the  rj^t  bdoO|g» 
of  it«  independent  dii$covery  and  publicalion  in  1896,  It  ia  genemlly 
knon^  as  **  KopUk*a  sign/'  The  unit  of  the  eruption  b  a  bluish^whili! 
t$peck  upon  a  red  ground;  only  a  few  of  tha»e  may  be  prc^ient  or  the 
mucouii  membrane  may  be  fairly  peppered  with  them  (Plate  XVM), 
Often  they  are  not  seen  except  by  careful  search  for  which  airoi^  ana- 
light  18  Moeeaary ;  artificial  light  t«  not  satisfactory.  The  apota  at«  hmt 
seen  on  the  inside  of  the  cheeka  opposite  the  molar  teeth,  and  in  moat 
cases  only  there;  but  they  may  be  present  on  almost  any  part  of  the 
buccal  mucous  membrane.  Their  diagnoatto  fmlne  ia  doe  to  the  (aet 
that  they  arr*  nearly  always  prt^sent,  that  they  are  not  fnund  in  other 
diseases,  and  that  they  usually  i>pp*»*i>  tT^  #^p  thnr  '^^Jf*  before  the  i^kin 
eruption.    They  generally  di^^apfituir  at  the  time  of  full  eruption 

I  have  r^vently  had  an  opf  U  the  raV       '     it>  *i^ii 

in  two  epidi*micM  of  moaales  at  t'  tindlingli     ^  Care- 

ful  oot»s  were  kept  in  the  second  epidemic  of  187  caaoa.  Kophk*s  spots 
were  unmistakably  present  in  161^  casea*  absent  in  B,  doubtful  in  10«  Jn 
78  cases,  feTer^  rash,  and  KopUlr*s  spots  were  all  present  at  thu  fitat  ob- 
serration.  In  54  patients  the  sign  was  noted  one  day  before  the  rash ; 
in  ^,  two  days  before ;  tn  4,  three  days  before ;  in  3,  four  days  beloie ;  aad 
in  t^  flve  days  before.  In  t  the  apota  were  not  seen  until  after  the  skin 
erupt  ion ;  in  one  case  they  miv  praaeot  without  any  truplaoiL  As  this 
patient  had  been  aJipoaad  and  had  a  prolonged  ferer,  it  iociiis  fair  to 
regard  the  oaao  ■•  onoof  wianln.  In  only  one  eaaa  was  tho  boooal  erup- 
tion 8een  before  any  elevation  of  temperstunp. 

These  facta,  amply  confirmed  by  other  obaenrmtiona,  indicate  that  Ko^ 
lik^s  sign  is  of  ralue  in  enaUiaf  ua  to  make  a  diagnods  from  ooa  to 
Uuw  daya  before  it  is  poaiBihla  by  tho  akis  tntptlon,  also  in  foxniiliiiv 
a  new  maana  of  distjngidiliiim  iDMslaa  brnm  tha  othar  entpliTe  fereii.  ai 
well  as  from  rashes  doe  to  drugs,  anlitoiin,  etc 

Otlier  important  synplona  are  iba  eoiysat  the  gradual  rti^c'  ni  tern* 
p*niture,  anrl  the  ereptlott  which  appears  firsl  npon  the  mvk  and  faoa, 
and  slowly  extends  over  the  body.  Casc«  whieb  ptaaeiit  the  greateat  dlffi- 
cultios  in  dtagnoaia  mm  navally  the  f ery  aavtfo  omaa  and  Ibost  ia  infante. 

IhigiMii.— This  depends  npon  Iho  age  and  pfwiaos  eon^liflii  of 
the  patient*  the  dHafaeler  of  the  apidonie^  and  the  aaaaoii  of  the  year* 
Except  in  chiMren  oader  thrra  yean  of  age«  the  diaalha  froai  maaaloa  ava 
few ;  but  in  tnstitnliaiis  eontmiiiiiig  yovof  children,  no  efiideniie  disusaa 
is  m  fatal 

The  genefil  mortality  of  the  diimie  if  frum  4  to  8  par  veak;  but  in 
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epidemics  in  iBstitntions  for  young  children  11 
ranged  from  15  to  35  per  cent.  The  following  i 
an  epidemic  in  one  institution  in  1892: 

From  Bii  to  twelve  months. 42  cases ; 

"      on©  bo  two  years 51    " 

♦*      two  to  three  years 27    **  ™ 

"      three  to  four  yeArs  ...,** 20    "H 

"      four  to  Ave  years 3    •* 

Id  any  single  case  the  important  symptoms  i 
peralure  and  the  character  of  the  eruption.  An 
103°  F.,  or  one  which  remains  high  until  the  e 
symptom.  So  also  is  one  which  rises  after  a  fu 
not  fall  as  the  rash  fades.  The  following  tabi 
perature  and  mortality  in  Ifil  hospital  cases; 

Highest  temperatiire  not  over  102" 6  case 

lOQMo  103 '5°... .  14    ** 

**  "  104^  **  104^5°....  49    •♦ 

**  *•  105**  »  105 •5\...  66    ** 

"  106"  or  over 27    ** 

A  favourable  eruption  is  one  of  a  bright  i 
remaining  discrete,  and  spreading  gradually, 
eruption  to  appear  late,  to  be  very  faint,  scan 
recede  suddenly,  as  this  is  usually  due  to  a  we 

Of  51  fatal  cases,  the  cause  of  death  was 
ileo-colitis  in  4,  and  membranous  laryngitis  i 
deaths  occurred  during  the  second  week,  the  el 
day  of  the  disease. 

The  ultimate  result  of  an  attack  of  measl 
some  time.  Cases  in  wliich  the  temperature 
weeks  without  assignable  cause  after  the  d 
should  be  watched  with  the  greatest  solicitude 
is  most  frequently  to  be  found  in  the  lungs,  B 
arc  often  obscure.  The  condition  may  be  e 
or  pulmonary  tuberculosis.  Even  though  the 
have  been  in  itself  severe,  seeds  are  often  so\ 
are  not  seen  until  long  afterward.  Chronic  gla 
may  or  may  not  be  tuberculous,  chronic  bro 
subacute  or  chronic  nasal  catarrh,  hypertrophy 
growths  of  the  pharynx — all  are  frei^uent  seq 

Prophylaxis. — Measles  is  often  regarded 
disease  that  its  prevention  is  thought  of  litth 
is  made  to  limit  its  extension.  The  great  pi 
at  some  time  in  his  life  will  have  the  disea» 
necessary  exposure.    Although  in  older  chili 
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518  is  not  §0  in  infants^  who  should  be  carefully  protected  from  exposure. 
Special  care  should  also  be  taken  to  avoid  the  exposure  of  delicate  chil- 
dren or  those  with  a  strong  tendency  to  pulmonary  diieaae  or  to  tubeitm* 
losis.  In  institution  it  h  of  the  utmost  importance  to  secure  prompt  and 
complete  isolation  of  the  first  case  which  appear** 

The  disease  being  usually  spread  by  the  patient  and  rarely  from 
apartments^  it  follows  that  while  early  isolation  is  more  important, 
there  is  not  required  the  same  thorough  cleansing  and  disinfection  which 
should  follow  every  case  of  scarlet  fever  In  an  iustitutioo,  the  ward  or 
cottage  from  which  a  case  has  been  removed  should  be  quarantined  far 
at  least  sixteen  days  after  the  appearance  of  the  last  case,  and  absolute  ae* 
curity  can  not  be  said  to  exist  until  the  end  of  three  weeks.  Tbt  atlM 
rule  should  be  appHiKl  in  private  families  where  children  who  havt  hmn 
exposed  should  tx?  qiiarnntined  apart  from  the  patient,  but  not  sent  away. 
Under  ordinary  circumstances  the  quarantine  of  a  case  of  maaalai  abcnild 
last  three  weeks  from  the  beginning  of  invasion.  It  ahould  be  eootiii- 
ued  longer  if  there  is  pneumonia,  otitia^  or  a  naaal  discharge. 

Thorough  cleansing  and  diiiinfection  of  the  sick*room  abould  be  done 
before  it  is  again  occupied  by  children,  and  it  should  remain  vaeant  st 
least  two  weeks*  Children  should  be  kept  from  all  schools  while  the  dii- 
ease  is  in  their  hornet,  chiefly  becaoae  they  are  otherwisv  liable  to  apraad 
the  disease  whik  suiTcring  from  the  early  symptoms  of  tnraaioiL 

Treatment. — Measlca  is  a  iielMimited  disease^  and  there  are  no  known 
measures  by  which  it  can  bo  aborted^  its  course  abortened,  or  ila  sofwri^ 
lessened.  The  indications  af9  tlierefore  to  treat  serious  symptons  •«  thiy 
arise,  and,  as  far  as  poasible,  to  prevent  comp]ieationa»  which  are  tlie  prin- 
cipal cause  of  death. 

The  aiek^room  should  bo  JuIbbi^  «•  IIm  qfos  aro  very  aentitive  to 
light,  Erery  child  with  moasles  should  be  put  to  bad  and  kept  there  with 
light  covering  during  the  entire  febrile  period.  There  can  he  no  poaaiMt 
advantage  in  causing  a  child  to  swelter  by  thick  covering,  under  the  dein* 
eion  that  the  diaeaae  inny  be  owdillad  Iboswbgr.  Tba  food  abmld  ho  l|ght» 
fluid,  and  gifwn  at  regular  interfala.  If  the  eonjnoelivitia  la  atvam,  lead 
dotha  should  be  applied  to  the  eyas,  which  should  be  k#pl  elenn  by  the  t)ra» 
qnent  use  of  a  satmratod  aohitliin  nf  hnric  ai!id»  thi  Bda  bitiv  punvwiilod 
from  adhering  by  the  appHenlion  of  vaseline  or  aimple  oiatenit.  Tho 
intaoie  itching  and  burning  of  the  skin  may  be  relieved  by  ioEuoetions  of 
plnin  or  carfaoUsed  vaseline.  The  eougbt  when  diaU^smng,  may  he  allayed 
by  heroin,  small  dosea  of  opium,  either  b  the  form  of  eodetoo  or  Iho 
brown  miiturr.  The  raatlfsmoaa,  headache,  and  the  general  diaeom* 
fort  whidi  accompany  Iho  height  of  the  fever  may  be  relieved  by  an 
ooeadonal  doao  of  phonooolipo  c^  antipyrine*  Aa  aoon  aa  the  raah  hna 
subsided,  a  daily  warm  both  should  be  given,  followwd  hy  innnetiooa  to 
fadlitate  deaqnamatian  and  prevent  the  dlaa^wiaation  of  tho  fine  i 
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The  important  indications  tx)  be  met  m  t 
temperature,  cardiac  depression,  and  nerra 
por,  sometimes  eoma,  or  convulsions.  In 
addition  dyspncpa  and  cyanosis,  showing 
gestion.  For  the  nervous  symptoms  and  hi 
reliable  as  the  cold  bathj^  or  packs  (pages  4 
tinuous  use  of  ice  to  the  head.  I  do  not  thii 
the  use  of  co!d  increases  the  liability  to  pneii 
fegliliijHilsie,  and  cyanosis,  when  associated  j 
for  the  hotjuu^^l^rdjmth,  although  ice  shouli 
The  indications  for  stimulants  and  the  mflf 
same  as  in  broncho-pneumonia,  wlueh  is  usi 
ing  them. 

To  diminish  the  chances  of  pneumonia 
patient  should  be  kept  in  bed  during  the  fl 
avoid  exposure;  that  the  chest  should  be  proti 
daily  with  oil.  But  still  more  important  if 
tions  where  most  of  the  cases  of  pneumonia 
plenty  of  air  space,  never  crowding  them  tog^ 
sible,  cases  complicated  by  pneumonia  shou] 
c-ases.  The  pneumoeoccus  and  the  streptocoi 
in  such  numbers  that  systematic  disinfection 
value. 

The  danger  of  diphtheria  as  a  complical 
if  during  epidemics  of  measles  in  institutioi 
munizing  dose  of  dijjhtlieria  antitoxin.  The 
the  New  York  Foundling  Hospital  for  sevei 
benefit. 

The  bronchitis  and  broncho-pneumonia 
aged  as  when  they  occur  as  primary  diseai 
measles  furnishes  no  new  indications.  The  f 
conjunctivitis,  and  otitic.  Membranous  lai 
sillitis  should  be  treated  like  other  cases  of 
cultures  show  the  presence  of  the  diphtherii 
treated  like  one  of  ordinarv'  diphtheria  in  tk 

During  convalescence  the  eyes  should  b 
least  several  weeks.  Should  the  cough  and 
without  physical  signs  in  the  chest,  the  pa 
sent  away  to  a  warm,  dry,  elevated  district^  i 
culosis  is  always  to  be  feared.  Cod-liver  oil  I 
throughout  the  Bucceeding  cool  season,  and 
according  to  indications.  The  cough  itself  ( 
follows  an  ordinary  bronchitis,  creosote  beinj 
any  other  drug.  ^"^ 
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ClTBELUi 

prevailing 


nui*  eruptive  fever  which  is  rarely  seen  eicept 
nil)-.  It  in  churactcmxed  by  a  short  invmoiif 
with  mild,  indefinite  9ym|ytDtn«,  usually  lasting  but  a  few  hours,  and  by 
an  eruption  which  i»  gvntTutly  well  marked  but  of  variable  appearance. 
The  constitutional  syiiiptoins  are  very  mild,  and  the  diseate  rarely  provea 
fatal,  not  often  being  even  seriouB.  For  a  long  lime  rubifUa  waa  coci- 
founded  with  raeaiilee  and  scarlet  fe^er,  ai  the  eruption  fometimea  reiOin- 
bles  one  and  sometimes  the  other  disease.  Ila  identity  is  now  fully  iitab* 
liahed^  and,  as  Str^mjieU  well  says,  its  existence  Is  doubted  only  by  thos^r 
who  have  never  M'en  it*  The  following  peculiarities  have  been  stated 
by  GrifTith  (Phihidelphia)»  who  hai*  written  more  fully  on  mbeUa  than  any 
other  American  writer^  and  to  whom  I  am  indebted  for  many  facta  in  this 
article : 

( 1 )  KubelU  is  a  contagious,  eruptive  fever,  and  not  a  simple  aflaetfofi 
of  the  skin ;  (2)  it  prevails  independently  either  of  niMalet  or  at  aeiflet 
fever;  (3)  its  inculcation,  eruption,  invaaion,  and  qrmptoiDi  dtffiir  aa- 
terially  from  thoite  of  both  these  diaeasea;  (4)  it  attacks  indiacriminately 
and  with  equal  aevitrity  tho«e  who  have  hod  maaaki  and  scarlet  fever  and 
those  who  have  not,  nor  does  it  protect  in  any  degiw  against  eitbar  nf 
them;  (5)  it  never  produces  anything  but  rubella  in  those  exposed  In  ita 
contagion;  (6)  it  occurs  but  ooct«  in  the  same  indtviduaL 

Stiolofy. — Bubella  is  beyond  question  eontagiona,  but  la  deddedly 

leas  so  than  either  meaales  or  scarlet  fever ;  so  that  som«  abseirvers  have 

doubted  ita  contagion  altogether.    It  can  be  eomjnonirated  at  any  time 

[during  ita  course,  but  is  especially  eontagioiii  during  the  early  stage. 

uanally  prt*vail  in  the  winter  or  spring.     Aa  in  the  other 

'trttptiTe  fevers,  a  striking  immunity  is  sc<t&  in  infanta  under  alx  aMmths 

old ;  but,  with  thia  esaspUoii,  all  agaa  are  liaUa  to  Iha  iMaaaea, 

The  incubation  of  rubdia  varias  emiaiiienihly ;  the  n^al  pariod  is 

from  fourteen  to  turtifrMino  tlnVK.  itlthotitrK  th*'  lirTntp^  at**   fmni   t«*fi  tn 

tweDty*two  days. 

l{yaiftaBa.-*/ni;a#u]tii. — ^Xtua  ia  rareiy  more  than  half  a  day,  *Qd  in 
many  oaaat  no  prodromata  vbaiew  are  ootJoed,  the  rash  basng  Ibe  fiiat 
tiling  to  altraet  altcntioci.    In  a  few  euns  Um^  are  mild  eatarrhal  wjmp^ 

mav 
txii« 


^loms^  with 

fomitinf,  coov 


■adaUgltt 


Alolh 
rifota. 
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but  all  aiv  to  be  ngarded  aa  very  eiceptinoal 
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pears  first  upon  the  face,  and  spreads  rapidly 
extremities  being  last  covered.  Less  than  a 
its  full  development  Exceptionally  the  eni 
chest  and  Ixack,  and  sometimes  nearly  the  w\ 
at  oiice»  The  rash  is  occasionally  observed, 
before  it  is  visible  on  the  face.  In  a  consid 
entire  body  is  not  covered  ;  but  the  rash  is  mo 
iat:»4han  upon  any  other  part  of  the  body,    i 

Its  character  is  subject  to  considerable  i 
most  freqiieDtly  composed  of  very  small  ma( 
pale-red  colour,  and  vary  in  size  from  a  pin'i 
are  usually  discrete,  but  may  cover  the  greatc 
is  seen.  On  the  face  it  is  frequently  confine 
as  large,  irregular  blotches  of  a  red  colour, 
rash  will  be  seen  to  resemble  that  of  measles  i 
disease.  Very  often,  however,  there  is  a  U 
which  bears  a  close  resemblance  to  the  rash  o 
such  cases  there  will  nearly  always  be  found  l 
usually  the  wrists,  fingers,  or  forehead,  so^ 
Between  these  two  extremes  all  variations  ai 
eruption  is  sometimes  dark  red,  and  rarely  it  1 
rhagic.  The  degree  of  elevation  above  the  suj 
times  this  is  so  marked  as  to  give  to  the  skii 
others  the  elevation  is  scarcely  pereeptible. 
tion  is  usually  three  days.  Occasionally  it  laa; 
last  but  one ;  it  is  rare  for  it  to  remain  as  If 
in  the  order  of  its  appearance,  and  more  ra 
measles.  A  slight  brown  pigmentation  of  tl 
for  a  few  days  after  the  rash. 

The  highest  temperature  is  coincident  m 
does  not  usually  exceed  101°,  and  often  it  i 
the  temperature  continues  but  two  days^  fal 
Very  often  the  fall  to  normal  is  abrupt.  Bi 
seen  in  which  the  fever  lasts  for  two  or  three 
during  the  invasion,  and  rising  to  103°  F.  or 
tion.  The  other  symptoms  are  in  most  caseB 
fever.  Occasionally  catarrhal  symptoms  re: 
measles  are  present,  or  a  sore  throat  suggest 
more  frequently  all  these  symptoms  are  absei 
out  of  all  proportion  to  the  other  signs  of  di 

Swelling  of  the  post-cervical  glands  is  om 
tures  of  rubella.  In  most  epidemics  it  is  ss 
as  a  symptom  for  differential  diagnosis  it  is  1 
it  is  not  uncommon  in  measles.    The  glandu] 
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at  the  height  of  the  dlseaM;  it  is  never  wtj  frett,  ftnd  HitWtdii^  AomXy 
without  suppuration.  Vomiting  and  diarrhtra  aro  ram  Sirclling  and 
ilchini^  of  the  8kin  are  usually  present  and  aometimei  marked  Then?  ia 
wo  leucocytoftift  in  thin  disease. 

Forehbeimer  *  haji  de^rilkec]  an  eruption  on  the  muooiia  membrane  of 
the  throat,  or  **  enontlu'tu/*  which  h«*  Imlterea  to  U^  rhara  r 

i*i8ti*  of  minute,  bright,  rmy-rt^l  iniint*^  necn  oil  the  uviii 
rarely  on  the  hard  palate,    Itia  proaent  only  in  the  fir»t  Iwunly-four  L 

De^quanmium. — Thi^  is  exeeodiiigly  rariable.     It  is  t-^ 
tirely  wanting;  writers  who  have  ofaeenred  aome  fairly  tyjM         > 
have  stated  that  it  did  not  occur.     In  moat  caaes,  however^  aomc  dei^- 
quamation  is  present,  though  it  may  be  so  slight  aa  to  !     ^       ^   -  ^  only 
by  a  close  examination.    It  is  usually  in  the  fomn  of  11:  r  the 

body  and  extronutit^s.  In  a  few  cases  it  ts  more  pronouiioed^  and  may 
be  in  larger  flakes  or  patchea* 

Prognosii. — There  are  few  diaesaea  so  free  from  danger  as  mbella. 
Coniplieationti  and  seqneln  aiv  veiy  feldom  seen,  and  when  present  are 
usually  of  the  mildest  character. 

IKagnosia, — The  principal  interest  attaching  to  rubella  ia  In  tta  dtag- 
noais.    This  ia  a  oiatter  of  eitrerr  Ityt  and  often  it  i^  an  impunni- 

bility.  The  eharacteristic  thing  m.  ^i  _^  diaeaaa  b  a  well-niarkcd  erup- 
tion with  very  few  other  syniptoma.  Oaaaa  ao  doaely  reaemble  mild 
acarlet  fever  that  the  differentiatioD  bj  ajntfitoina  nay  be  tmpoaaible;  il 
mnat  be  made  by  the  mrcumstmneea  tinder  which  It  ocenitp  etpedaUy  a 
pretailing  epidemic  Scarlet  ferer  with  a  low  temperature  and  abundant 
rash  should  alwaya  be  iiigaided  with  anapieioii;  atao  u  abundant  rash 
with  little  or  no  deequamation.  The  hxQger  period  of  iacabation  in 
rubella  may  be  of  aaaiatance.  KopUk's  spota  fumlah  a  Talnable  OMNUia  of 
diitinguisbing  meaalea  from  ntb^hu  llieae  difficnltiaa  in  diafnoais  can 
be  appreciated  only  by  one  who  haa  seen  epideniea  of  neaalaa  and  aearlel 
ferer  in  institutiona,  and  haa  watched  the  mild  eonrae  of  ttodoabted 
caaea  of  theae  diaeases  which  have  there  oreurred. 

It  ia  never  safe  to  make  tlie  diagooaia  of  rubella  nnleaa  the  diaeaae  ia 
pr«*vai1ing  epidemically.  Sporadic  eaeaa  in  which  this  dbgMsia  ia  made 
ans  I  Mieve,  almo#t  invariably  inataneae  of  mtld  roeaalaa  or  aeartet  fever. 
The  fimt  cases  of  nibplla  in  an  epMende  are  osttally  oterlooked.  The 
^Nio&oe  iajoeoaidiiig  eaaea  of  tfaeeharmcieristie  qfiaplfBBa  afid 
I  r\M  of  meaalaa  or  aeariel  fwver  shoalfl  tugirevrt  to  the  phrrieka 

that  he  ia  pmhably  dnltng  with  mbella, 

TrtStaaat-^Xone  whatavif  ia  lequired  fnr  th>*  tliMSM'  (nvptin;;  l^«l- 
btioQ^  which  should  be  anapMe  ttntil  tlve  «iiiign«Hi<f  L<i  p*KitM*^U  drUir- 
mined*  The  indindnal  symploma  and  oompltcations  are  tn  he  treated  aa 
Ihey  aiiae. 
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CHAPTEE  IV. 
VARICELLA. 


Sjnonjm:  Chicken-pox.  ^p 


W^n^ 


Oi^^ 


%i^'^ 


W 


Varioblla  is  an  acute,  contagious  disease,  characterized  by  a  cnta^ 
neous  eruption  of  papules  and  Yfiaicles  and  by  mild  constitutional  symp- 
toms, serious  complications  and  sequelae  being  very  rare.  Although  I 
confounded  with  varioloid,  its  existence  as  a  distinct  disease  has  been 
generally  admitted  for  many  years. 

Etiology. — It  is  well  established  that  the  contagium  of  the  disease  is 
contained  in  the  vesicles,  as  it  may  be  communicated  by  inoculation  with 
their  contents.  The  specific  poison,  however,  has  not  yet  been  isolated. 
Varicella  is  contracted  by  exposure  to  another  case  or  through  the  me- 
dium of  a  third  person.  It  affects  children  of  all  ages,  one  attack  being 
as  a  rule  protective.  It  is  very  contagious,  resembling  measles  in  this, 
respect.  The  period  of  incubation  is  quite  uniformly  from  fourtee: 
sixteen  days. 

Symptoms. — Slight  fever  and  general  indisposition  may  be  noticed 
for  twenty-four  hours  before  the  appearance  of  the  eruption,  but  in  most 
cases  the  eruption  is  the  first  symptom.  It  usually  appears  first  upon 
the  face  or  trunk,  as  small,  red,  widely-scattered  papules.  The  papules  in 
most  cases  come  incrops,  new  ones  continuing  to  appear  for  three  or 
four  days,  even  upon  the  same  part  of  the  body.  The  earlier  ones  have 
generally  begun  to  dry  up  by  the  time  the  later  ones  appear,  so  that  all 
stages  of  the  eruption  may  be  present  at  one  time  in  the  same  region, 
this  being  one  of  its  diagnostic  features.  The  papules  are  at  first  very 
small,  but  gradually  increase  in  size,  and  are  surrounded  by  an  areola 
from  one  fourth  to  half  an  inch  in  width.  Many  of  them  go  no  further 
than  this  stage,  but  the  majority  become  vesicular.  The  vesicles  are 
usually  flat,  and  vary  a  good  deal  in  size — ^the  largest  being  about  one 
fourth  of  an  inch  in  diameter.  The  process  of  drying  up  generally  be- 
gins at  the  centre,  which  causes  a  slight  depression,  giving  the  vesicle 
a  somewhat  umbilicated  appearance.  The  areola  is  most  distinct  at  the 
time  of  the  fully-formed  vesicle,  and  fades  as  the  latter  dries.  Crusts 
now  form,  which  fall  off  in  from  five  to  twenty  days,  depending  upon 
the  depth  to  which  the  skin  has  been  involved.  In  the  majority  of  cases 
no  mark  is  left,  but  after  the  most  severe  attacks,  where  the  true  skin 
has  been  involved,  scars  remain,  and  occasionally  there  is  quite  deep 
pitting.  Such  marks  are  few  in  number,  and  are  most  likely  to  occur 
upon  the  face. 

Sometimes,  especially  upon  hands  and  feet,  the  vesicle  appears  with- 
out having  been  preceded  by  a  papule ;  often  there  is  no  areola,  and  the 
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vesicle  resembles  a  drop  of  water  upon  healthy  skin.  In  most  cases  pus- 
tules are  not  seen,  but  they  may  develop  in  conseijueniv  of  irritation  or 
infection,  the  nwuH  of  scratching,  or  in  childrt»n  who  are  |MM)rly  nour- 
ished. Under  these  circumstances  dwper  ulceration  may  otvur,  lasting 
for  weeks.  In  rare  cases  there  may  be  a  necrotic  inflammation  alM)ut  the 
site  of  the  pock,  a  condition  to  which  is  sometimes  given  the  name  rnn- 
cella  gangrenosa.  It  is  not  peculiar  to  varicella,  and  is  described  else- 
where under  the  head  of  Gangrenous  Dermatitis  (page  936). 

The  pocks  are  usually  most  abundant  over  the  back  and  shoulders. 
In  mild  cases  only  twenty  or  thirty  may  be  found  upon  the  entire  body, 
but  in  severe  cases  the  skin  in  certain  regions  may  be  nearly  covered. 
The  eruption  is  never  confluent.  The  pocks  are  usually  seen  on  the 
hairy  scalp,  and  often  on  the  mucous  membrane  of  the  mouth  or  pharynx 
— a  point  of  some  diagnostic  value.  In  the  latter  situation  the  appear- 
ance is  first  as  a  tiny  vesicle,  and  later  as  a  superficial  ulcer  resembling 
that  of  herpetic  stomatitis.  Marfan  and  Halle  have  described  cases  of 
varicella  of  the  lar)'nx.  Croupy  symptoms  were  present,  and  in  one 
case  which  proved  fatal  from  pneumonia  a  tiny  ulcer  was  found  on  the 
vocal  cords. 

The  tem{>erature  is  highest  when  the  eruption  is  most  rapidly  ap{>ear- 
ing.  this  usually  being  the  second  or  third  day.  In  an  average  case  it 
n»a(hes  only  101**  or  102°  F.,  and  lasts  but  two  days;  in  severe  cases  it 
may  rise  to  lOi"*  or  10.")°  F.,  and  lasts  for  four  or  five  days.  It  falls  grad* 
ually  to  normal  as  the  rash  fades.  The  other  symptoms  are  mild  and 
not  characteristic. 

Complioationt. — The  most  imiwrtant  complication  is  ervsipi*lag^ 
which  (Irvelops  about  the  iH)cks,  {mrticularly  when  they  are  det»p  and  at- 
t('n(!<^l  with  some  uUvration.  I  have  kn4>wn  of  three  fatal  ciisi*s  from  this 
caus4».  Adrniti-s,  riihcr  simple  or  suppurative,  and  abM'essc>  in  the  ct»I- 
lular  tissue,  are  occasionally  seen.  Nephritis  is  very  infre4|U(nt,  hut  a 
number  of  ca.^ies  are  rec<»rdiHl.  It  may  tK'cur  at  the  height  of  the  dis- 
ease, but  more  often  at  a  later  jH»ritMl,  like  the  nephritis  of  scarlet  fever. 
Variirlla  is  quite  frequently  complicated  by  other  infeiti«»us  diM-a>es.  In 
the  Xew  York  Infant  Asylum  epi<leiniis  of  variivlla  and  scarlet  fever  at 
one  time  oeeurreil  together,  and  in  at  least  a  dozen  children  Utth  di>ease4 
were  siH'U  at  the  same  time. 

Diagnosis. — The  tliagno>i<  «)f  variivlla  i**  usually  ea<y,  providetl  the 
fojlowiiii:  piiint-j  an»  kept  in  ininil:  first,  that  the  eniptii»n  ci»me<  out 
slowly  an«l  in  enqw,  -so  that  papules,  vi'^ielc*.  :iii<I  rrii«»t«i  may  lie  >«fn  U}>*in 
the  'ikin  in  cjo-e  pn^xiniity ;  <i»condly,  that  the  uinl»ili«atiMn  i-^  due  **u\y 
to  the  nunle  of  drying  up  of  the  ve>irle,  uhiih  Itejrin*:  at  tlie  itTitrt": 
thinlly.  tin*  apjHaranee  of  the  jMH^k**  U|Min  the  nuu»»u<  nit nsVr.ini  -.  ami 
the  hi-tnry  of  ex|**wure.  It  U  di'itinirui^h*!!  from  urtiraria  and  I'tlier 
forms  of  skin  tli^iease  by  the  presence  *)f  fever. 
•4 
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Treatment. — Although  it  is  usually  a  trivial  disease,  isolation  of  cases 
of  varicella  should  be  enforced  in  schools  and  in  institutions  containing 
many  infants.  In  the  home,  unless  the  other  children  are  delicate  or  in 
poor  condition,  quarantine  is  unnecessary.  The  disease  may  probably  be 
conveyed  as  long  as  the  crusts  are  present,  hence  isolation  should  be 
maintained  until  they  have  fallen  oflf.  In  most  cases  constitutional  symp- 
toms of  the  disease  are  so  mild  as  to  require  no  treatment. 

Locally,  the  itching,  when  annoying,  may  be  allayed  by  sponging 
with  a  weak  solution  of  carbolic  acid  or  the  use  of  carbolized  vaseline. 
When  the  crusts  have  formed,  this  ointment  or  vaseline  containing  two 
per  cent  ichthyol  should  be  applied.  Care  is  necessary  to  keep  the  skin 
clean,  and,  in  the  case  of  infants,  to  prevent  scratching.  In  severe  cas^ 
the  urine  should  invariably  be  examined.  ^4|(|  (|AV>Ai>^-ib(V^  ^   7f  ^'^"*^ 


CHAPTEE  V. 
VACCINIA—VACCINATION. 

Vaccinia  (cowpox)  is  a  febrile  disease  induced  in  man  by  inocula- 
tion with  the  virus  obtained  either  directly  from  the  cow  (bovine  virus) 
or  from  a  person  who  has  been  inoculated  (humanized  virus).  The  dis- 
ease is  not  contagious  in  the  ordinary  sense  of  the  term,  but  is  communi- 
cated by  inoculation  either  accidental  or  intentional. 

The  nature  of  the  protection  against  smallpox  which  vaccination 
affords  is  even  now  but  imperfectly  understood.  The  fact,  however,  re- 
mains one  of  the  best  attested  in  medical  history.  Its  effect  when  sys- 
tematically practised  is  graphically  shown  in  the  accompanying  chart 
(Fig.  201).  It  is  the  imperative  duty  of  the  physician  to  see  to  it  that 
every  young  infant  is  vaccinated. 

Be-vaccination. — Eegarding  the  duration  of  the  protective  power  of 
a  single  vaccination,  positive  statements  are  impossible.  Nearly  all 
writers  are  agreed  that  vaccination  should  be  done  in  infancy,  again  at 
puberty,  and  a  third  time  at  about  the  age  of  twenty  or  twenty-five. 
Many  also  insist  upon  re-vaccination  at  about  the  seventh  year.  It  is  a 
safe  rule  when  smallpox  is  prevalent  to  vaccinate  every  person  who  has 
not  been  successfully  vaccinated  within  five  years. 

Choice  of  Lymph. — The  substitution  of  bovine  for  humanized  virus 
is  now  well-nigh  universal.  It  has  precluded  the  possibility  of  trans- 
mitting syphilis  and  greatly  lessened  the  chances  of  other  forms  of  in- 
fection. A  furi;her  advance  has  lately  been  made  by  the  introduction  of 
"  glycerinated  "  lymph.  As  now  prepared,  the  lymph  is  taken  from  the 
calves  under  the  most  rigid  aseptic  precautions  and  emulsified  with 
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than  quills  or  ivory  points,  which  may  easily  become  contaminated  by 
handling.  After  tlie  lymph  lias  been  taken,  the  calves  arc  killed  in  order 
to  make  certain  tliat  tliey  are  free  from  disease.  The  practical  advan- 
tages of  glycerinated  lymph  are  so  great  that  it  has  been  officially 
adopted  by  the  Governments  of  the  United  States,  Great  Britain^  Ger- 
many, and  many  other  countries. 

Time  for  Vaccinating. — In  selecting  a  time  for  vaccination,  the  child's 
age  and  general  health  must  be  taken  into  consideration.  It  is  pretty 
well  established  that  the  constitutional  disturbance  is  much  less  in  in- 
fancy than  in  later  childhood,  and  less  in  very  young  infants  (under  one 
month)  than  in  those  of  five  or  six  months.  A  good  rule  for  general 
practice  is  to  vaccinate  every  healthy  infant  as  soon  as  its  nutrition  is 
established,  this  being  in  most  cases  during  the  first  three  months  of 
life.  In  delicate  infants  or  in  those  whose  nutrition  is  a  matter  of 
great  difficulty,  those  who  are  syphilitic,  those  suffering  from  eczema  or 
any  other  form  of  active  skin  disease,  vaccination  should  be  deferred 
until  the  child  is  in  good  condition,  unless  it  is  likely  to  be  exposed  to 
smallpox.    As  a  rule,  vaccination  should  be  avoided  during  dentition. 

Methods  of  Vaccinating. — In  my  experience  it  is  better  to  vaccinate  in 
one  place  rather  than  to  make  two  or  three  inoculations.  If  more  than 
one  is  made  they  should  be  at  least  an  inch  apart.  Either  the  leg  or  the 
arm  may  be  chosen ;  in  young  infants  it  is  usually  easier  to  protect  the 
vaccine  sore  upon  the  leg  than  upon  the  arm;  in  children  old  enough 
to  run  about,  the  arm  is  to  be  preferred,  as  being  more  easily  kept  at  rest. 
The  point  selected  for  inoculation  should  be  either  the  outer  aspect  of  the 
left  calf,  about  the  junction  of  the  middle  with  the  upper  third  of  the  leg, 
or,  if  the  arm  is  chosen,  the  insertion  of  the  left  deltoid.  The  skin  should 
be  washed  with  soap  and  water,  dried,  and  then  washed  with  alcohol. 

The  New  York  Health  Department  supplies  with  each  tube  of  lymph, 
a  needle,  a  bit  of  rubber  tubing,  and  a  tooth-pick  with  one  flat  end.  The 
needle  should  be  sterilised  in  an  alcohol  flame,  and  three  or  four  small 
scratches  made  not  more  than  one-eighth  of  an  inch  long,  just  deeply 
enough  to  draw  blood.  The  ends  of  the  capillary  tubes  are  broken  off, 
one  end  inserted  in  the  rubber  tube,  and  the  lymph  blown  out  of  the 
tube  upon  the  broad  end  of  the  tooth-pick,  then  applied  to  the  scratched 
surface  and  rubbed  in  for  a  full  minute.  The  wound  should  not  be 
covered  until  dry;  this  usually  requires  from  fifteen  to  twenty  minutes. 
It  may  then  l)e  coven^l  with  a  sterilised  bandage,  or  isinglass  plaster 
moistened  in  boiled  water,  if  thoroughly  dried  no  dressing  is  neces- 
sary.   The  limb  should  not  be  washed  for  twenty-four  hours. 

The  Normal  Course  of  Vaccinia. — The  course  of  a  proi)er  vaccination- 
pock  is  quite  uniform,  and  one  which  does  not  follow  this  course  should 
not  be  considered  protective.  The  wound  heals  and  nothing  is  noticed 
until  the  third  or  fourth  day,  when  a  red  papule  makes  its  appearance. 
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Usually  in  twenty-four  hours  more  a  ^nmM  tei 
until  the  sixth  or  eeventh  day,  reaching  its  I 
ninth  day.     Its  shaj>e  and  sizi.^  depend  some 
(Fig.  :?02).     The  vesicle  is  usually  from  o 
in  diameter;  it  is  of  a  pearly-gray  colour  a 
Ihiring  the  next  two  day^  an  areola  forms  i 
from  it  a  Tariable  distance,  usually  one  or  t 
akin.    Its  size  de|>ends  upon  the  intensity  of 
i^  normally  of  a  bright  nd  colour  and  aceom 
It  it>  generally  at  it^  height  on  the  ninth  or  t 
ally  dries  down  to  a  firm,  dark  cni^^t  which 
weeks  and  falls  off,  leaving  a  bluish  scar  whi« 
Bomcwliat  honey-combe*!.    When  the  process 
tutional  disturbance  is  usually  present;  the 
fretfulnes5,  and  general  indisposition,  and  th< 
vated  from  one  to  three  degrees.    The  lymph 
may  be  tender  and  swollen.    These  symptom 
four  days. 

If  in  a  young  infant  the  first  inoculati« 
three  trials  should  be  made  with  good  ^irus, 
failure,  after  a  year  vaccination  should  be  re 
late  does  not  mean  insusceptibility  to  smallp 
lieved,  but  most  frequently  arises  from  the 
I  have  known  one  case  in  which  the  seventh,  ai 
teenth,  inoculation  was  successful  after  pre 
there  are  seen  children  who  can  not  be  inocu 

Constitutional  symptoms,  as  previously  s 
young  infants;  but  in  others  there  is  quite 
which  runs  a  fairly  regular  course.  It  usui 
fifth  (lay,  is  remittent  in  type,  and  rises  g 
est  point  with  the  full  development  of  the  v< 
from  101*  to  104*  F.,  falling  gradually  to  m 
fever  in  cases  running  the  usual  course  is  fo; 
ing  the  fever  there  may  be  anorexia,  restless 
digestion,  and  other  symptoms  of  a  general 

Both  the  local  and  the  general  symptoms 
This  may  depend  upon  the  susceptibility  oj 
pure  and  the  vaccination  properly  done,  ^ 
much  larger  than  usual,  and  small  seconda 
neighljourhood  (Fig.  203).  In  very  rare  ir 
tion  of  true  vaccine  vesicles  occurs  with  mm 
symptoms  of  corresponding  severity.  Sing 
on  distant  parts  of  the  body  as  a  result  of 
ecratehing.    Where  eczema  of  the  face  is  prej 
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quently  carried  thither.  Most  of  the  very  8ore  arms  and  legs,  however, 
are  due  to  infection  from  pyogenic  bacteria  contained  in  the  lymph,  or 
to  their  accidental  introduction  at  the  time  of  vaccination  or  subse- 
quently. In  the  milder  cases,  the  swelling  and  other  evidences  of  local  in- 
flammation are  more  marked  than  in  a  normal  vaccination;  a  drop  or 
two  of  pus  forms  lK*neath  the  scab,  and  when  the  latter  comes  away  an 
excavation  is  left  which  heals  in  two  or  three  weeks.  Or,  the  inflamma- 
tion may  extend  more  deeply  into  the  connective  tissue,  to  U»  foUowiHl  by 
more  extensive  suppuration  or  sloughing,  leaving  an  ugly  ulcer  an  inch 
or  more  in  diameter  which  slowly  fills  by  granulation  in  from  five  to  eight 
wi»eks.  Sometimes  the  period  of  inculmtion  is  unduly  prolonged!,  so  that 
the  vesicle  does  not  form  until  the  twelfth  or  fourteenth  day,  although 
its  subsrcpu'nt  course  may  be  normal.  In  other  cases,  the  incubation  is 
shorter  than  usual,  and  the  vesicle  may  apfx^ar  as  early  as  the  third  or 
fourth  day. 

Much  has  hi'4'n  written  alxnit  the  so-<*alK»<l  "raspberry  excrcs4*ence *' 
which  not  v«Ty  infret|Urntly  tak«»s  the  place  of  a  pro|K»r  vesicle  It  is  of 
a  jlark-n'<l  ('i»!our.  clrvati'd,  snxHtth  or  slightly  granular,  not  sensitive, 
having  no  angola  and  no  (N>nstitutional  symptoms.  It  gi»nerally  per- 
>i>ls  for  two  i.r  thnt'  w«M*ks.  and  slowly  disap{NMirs.  leaving  no  scar.  It  is 
usually  tin'  n-ult  of  virus  of  f«'eble  activity,  and  if  it  gives  any  pn»tivtion 
it  is  \vT\  slight.  Such  casrs  should  always  U*  rc-vac-cinate^l.  and  in  my 
ex|HTi«*n(v  re-va<*ci nation  is  usually  smtvssful. 

Complicationi  and  Sequels. — I^)st-va(t•in(>  eruptions  an*  many  and 
of  gn*at  variety.  Thr  most  fnijuent  is  a  general  roswila,  somt^timea 
n\'*eiiiKling  Marl»t  fcvrr,  but  much  oftener  measK's,  and  usually  o<vurring 
at  the  hi'ight  of  the  l«K*al  pnHi*«is.  Dihrr  erupt ii»ns  s«vn  an^  urticaria, 
vari<»us  fi»nns  of  erythema,  and.  ran-ly.  purpura.  Other  ci>mplirati«ins 
an»  ehii»lly  fn»m  mixi'd  inft^tion.  Syphilis  anil  tuU*nMihwis  an*  practi- 
cally t'Xc  luih'd  by  inodtTU  int>thiNls  of  pnn  uring  the  lymph.  Tetanus  I'-in 
result  only  fmni  earele.ssness  or  negb»<'t  of  suitable  precautions  in  pre- 
jwiring  thi-  l\niph;  pr«»per  lt»gal  restri4lii»ns  ri'ganling  its  pnMluction 
^houl«l  in  thf  future  make  this  im|H»>!>.ible.  The  most  iitmnion  form  of 
iota]  iiifi'itjiin  i--  <-rlluliti>.  whi*  h  inav  ttTiiiinati-  in  suppuration  or 
^lou;;)iini;  at  \}u'  *itf  of  vaeeination,  and  sometimw  may  c^u^  suppuni- 
liiin  of  ihf  niiu'liboiinni:  lymph  n<Mli-s.  In  ran*  ease**,  general  S4'ptien*mia 
or  pvaiiiia  may  fitljitw.  Im|H*tigo  (iintagii>sA  sometimes  oci*urs.  Er>'- 
•»ijH  l.i-  may  »!e\rlop  at  any  time  Iwfore  the  vaivine  sore  i*  entin»ly  healed  ; 
I  -;i\i  it  ••Tii'»'  a-  hiif  a-i  the  sixth  wi*ek.  rneuninnia  and  n«*phritis  may  l»e 
a--iM  iatni  with  aiiv  i»f  the  mon»  «erii»us  (>onipli(^ti<»ns.  I^atent  tuU»rcu- 
!'»-i*  may  Ufim-  a«tive  after  va«N'inia.  ami  a  ehild  who  is  subj«*et  to 
•-«  /I ma  i-  liaMt  f.i  a  ni-urremv.  In  a  delieate  child  a  (itndition  of  mal- 
Mitriti.m  i-  -tft*  ii  iuti-n^itled  if  the  va«i'inia  i*  at  all  M'\cn». 

The  mortality  ot  vaccination  is  stated  by  Voigt,  from  i^areful  statia- 


1004 


THE  SPECIFIC  INFECTIOUS  DISEASES. 


tics  drawn  from  German  sources,  to  have  been  35  in  2,275,000  cases,  in- 
cluding both  primary  and  secondary  vaccinations.  Of  the  deaths,  19 
were  due  to  erysipelas,  8  to  gangrene,  2  to  cellulitis,  3  to  *'  blood  poison- 
ing," and  3  to  other  causes.  The  occurrence  of  tetanus  after  vaccinia  has 
already  been  mentioned.  With  proper  precautions  in  preparing  lymph  it 
will  not  occur.  In  fact,  nearly  all  the  deaths  are  from  causes  which  are 
preventable. 

Treatment. — The  whole  purpose  of  treatment  is  to  prevent  infection. 
The  first  essentials  are  a  clean  limb,  pure  virus,  and  a  clean  needle ;  the 
next,  to  allow  thorough  drying  of  the  wound  before  the  clothing  touches 
it.  After  this  nothing  is  necessary  until  the  vesicle  forms.  Then  the  im- 
portant thing  is  to  prevent  scratching  and  the  irritation  of  the  clothing. 
All  vaccine  shields  are  objectionable.  For  an  infant  nothing  is  better  than 
the  sterilized  bandage,  which  can  be  kept  in  place  by  sewing  to  the  stock- 
ing or  sleeve  of  the  shirt.  Any  constriction  of  the  limb  is  injurious. 
For  older  children  the  simplest  dressing  is  a  pad  of  sterile  gauze  fast- 
ened to  the  limb  by  two  pieces  of  adhesive  plaster.  Should  the  vesicle 
rupture  and  discharge  serum,  it  should  be  kept  clean  and  dry  by  dusting 
daily  with  boric  acid.  When  the  local  symptoms  are  at  all  severe  the 
limb  should  be  kept  at  rest.  An  infected  vaccination  wound,  like  any 
other  infected  wound,  requires  careful  surgical  treatment;  disastrous 
results  often  follow  the  use  of  poultices  and  other  applications  much  in 
vogue  in  domestic  practice. 


CHAPTER   VI. 

PERTUSSIS. 

Sjmonym:  Whooping-cough. 

Pertussis  is  a  contagious  disease  which  prevails  epidemically  and  in 
most  large  cities  endemically.  Although  it  may  aflfect  persons  of  any 
age,  it  is  generally  seen  in  young  children,  and  as  a  rule  it  occurs  but  once 
in  the  same  individual.  While  in  later  childhood  pertussis  may  be  ranked 
as  one  of  the  milder  infectious  diseases,  in  infancy  it  is  one  of  the  most 
fatal.  Its  principal  complications  are  broncho-pneumonia  and  convul- 
sions. Pertussis  is  characterized  by  catarrhal  and  nervous  symptoms. 
The  catarrh  affects  the  mucous  membrane  of  the  respiratory  tract,  and  is 
probably  due  to  a  specific  form  of  infection.  It  is  accompanied  by  a  hy- 
peraesthetic  condition  of  this  mucous  membrane.  The  most  prominent 
nervous  manifestation  is  a  peculiar  spasmodic  cough  which  occurs  in 
paroxysms,  and  from  which  the  disease  takes  its  name.  The  cough  is  no 
doubt  of  reflex  origin,  from  an  irritation  which  has  been  located  by  dif- 
ferent writers  in  various  parts  of  the  respiratory  tract.    In  addition  to 
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these  mncTTTtoiw,  Wwn^  is  prt'i^'nt  m  jK'Hui^ij*  a  marked  irrHabihty  of  the 
iiLTVoui*  8yslrni»  which  in  infuru')'  tifti'U  hhow>t  itstt'lf  by  ttmviiUiimji, 

Etialofj. — Everything  thnt  b  known  of  pcTtui^^b  nuggisnUi  a  micn^ 
organihiii  as  itM  cause.  Present  evidenee,  moreover,  pninU  strongly  to  a 
haiiilus,  first  described  by  Kppendorf,  afternard  more  fully  by  Jf*eh- 
maun  and  Kraune,  An  imj)ortaiit  recent  eontributicin  to  thU  iubjeii 
baa  been  made  by  Dr.  Martha  Wolltttein  from  the  laboratory  of  the 
Babies'  Ho»ipital.  She  not  only  eontinni'd  previous  ob^nationi  aa  to 
the  constant  presence  of  thia  organism  from  a  study  of  thirty  caaea  of 
pertuaaia,  but  obtained  characteristic  agglutination  reactiona  with  the 
blood  of  chihlreji  ^ulTering  from  the  diiMUij««*.  Ttte  baeilluii  Mong^  to  tba 
influenza  gmup,  and  in  many  p<iint*  n^»embk«  rfeiffer*  bacillus.^ 

I'roximity  to  a  patient  i«  all  that  in  Required  to  ooauumiieatc  th«» 
disease,  and  even  close  proximity  is  not  neei*t^«ary.  There  aeeni  to  be  oo 
doubt  that  the  disease  may  be  contractfil  in  the  open  air* 

Predutin^ititwn. — Fully  one  half  the  eaaei  of  (lertUMiia  occnr  during  Uie 
fint  two  yrara  of  life.  The  following  are  the  atati^tics  of  Siabo  (Buda* 
Poath),  ahowing  the  agua  at  which  f'  -^m  met  with  in  ifiH 

caaea,  compriaing  tlie  recorda  of  one  cIj  ^  i^'*t0iit  vcar» : 


Vnd^  ooa  |iar \JOM  < 

Oii«  to  two  foati •.«,«•«««««.  1,006 
Two  io  UiTDe  jaan  .  659 


Ttira»tofoiir|«ii. 
Poor  to  atfin  f«af». 
Of  ar  aiTvo  jfvan 
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Psrtaaaia  tbua  abowa  a  atmogar  taodiaicy  to  ■ffyf^  in'^if  *ffif|||h  ^^^"^ 
doaa  any  other  oontagioiui  dlaeaee,  A  numliiir  of  eaaai  are  en  reootd  ia 
which  it  haa  occurred  during  thu  flrat  month,  and  one  haa  rooantly  oone 
to  my  notice  when*  a  child  twdve  daya  okl  waa  at  '  '  who«i  motlMr 
waa  auffertog  fnmi  the  diaeaae.    Thediaeaae  m  near  na  freqnenl  in 

the  winter  and  apring  at  in  the  aummrr  and  autumn.  Kpidemtca  of  per- 
tuaaia  often  occnr  at  the  aane  time  with  or  follow  thoae  of  jneaalca. 

The  ioaeopUhaity  to  pertuaaia  ia  fury  groat,  and  ia  equalled  only  hy 
that  to  meaalea,  Biedert  reporta  that  of  401  ehlldreo  expoaed  during  an 
epidmie  in  a  eertain  ? iU«ge,  366»  or  mnrnkj-omt  per  oent,  took  Ibe  diaMae. 


*  Tht  baoillua  is  loaad  bi  Iha  aieaM  tfpilM  after  iba  typl«al  paroiyM.    Thh 
•bonld  lit  fioiifvd  la  a  Marfk  diall  aad  weiiMi  tavctal  UaM«  In  iterili  or  piplafta 

lyiat  ilaily  or  ia  daniw  iMlwMi  tha  pes  and  apilkattd  arili.    Hi 
■latotd  tiy  ihmm\  laatlwd.    U  Kfowa  baH  ae  tikiwl  agpiff  plalaa,    ll  Is  i 

Aaaaeuac  wa  iveHHala  liae  aaflUlBa  aflneUaaasa  wuli  um  Bpaod  eC  earbMiis  aaaiaate 

aalU  iha  thM  wmk  oi  tha  attadi  aod  waa  |rwi«l  aa  lato  «i  tktm  aMiei^    Um 
iMttli  my/n  jwiaant  la  jKaliit  aaaiim  afWr  tba  eei^  IM  fooUaaHl  for  •hmt  iw« 

aa  Ihs  akM^  woak  of  Um  dteMk 


't 
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Infective  period. — Pertussis  may  be 
ginning  of  the  catarrhal  stage;  it  is  more  col 
later.  There  seems  little  doubt  that  it  is 
spasmodic  stage  and  possibly  longer.  Quag 
for  two  months,  and  in  many  cases  for  a  Ion 
of  the  contagion  is  the  patient,  rarely  the  re 
pertussis  may  be  carried  by  a  third  persoDi 
one  has  been  in  very  close  contact  with  th 
without  change  of  clothing  to  another  chili 

ittfiiZ^flhyn.— The  very  gradual  onset  of 
sible  in  the  majority  of  cases  to  fix  the  exact 
the  definite  duration  of  the  period  of  incul 
could  best  be  determined  it  has  usually  b< 
days,  or  about  the  same  as  in  measles.  If 
days  pass  without  t!ie  development  of  a  cou| 
strong  that  the  disease  has  not  been  cootrac 

LesiQES. — The  only  constant  lesion  of  pe: 
inflammation  of  varying  intensity,  which  a 
of  the  larynx,  trachea,  and  bronchi,  and  sor 
pharynx.  If  the  child  dies  during  a  parox 
convulsions^  the  hrain  is  found  intensely  co 
of  punctate  hamiorrhages,  or  even  larger 
always  show  emphysema  if  the  attack  ha« 
The  other  pulmonary  lesions  are  due  to  < 
quent  of  which  is  broncho-pneumonia.  C« 
are  not  infrequent. 

Symptoms. — The  symptoms  of  pertussis 
stages — the  catarrhal,  the  spasmodic,  and  i 

The  taiorrhal  starje  continues  on  the  av 
tbougli  cases  show  considerable  variation  c 
whoop  almost  from  the  very  beginning  of 
cough  for  three  or  four  weeks  before  a  ty 
symptoms  in  the  beginning  are  indistingui 
nary  attack  of  subacute  tracheo-bronchitis, 
exposure  to  pertussis  no  suspicion  is  exeitec 
ever,  the  cough,  instead  of  abating  as  id  a: 
creases  in  severity  and  occurs  in  ^aroxys] 
and  there  are  only  two  or  three  a  day,  h 
frequency  nnd  severity  until  the  typical 
the  beginning  of  the  spasmodic  stage.  Duri 
symptoms  of  a  mild  grade  of  catarrhal  infla 
and  larynx,  and  often  there  is  a  slight  elei 

The  spasmodic  stage. — ^In  a  typical  par 
childj  who  can  usually  foretell  it,  will  oltei 
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the  mother  or  the  nurse,  or  seize  a  chair  with  both  hands.  There  now 
occurs  a  series  of  explosive  coughs,  from  ten  to  twenty  in  number,  com- 
ing in  such  rapid  succession  that  the  child  can  not  get  its  breath  between 
them ;  the  face  becomes  of  a  deep  red  or  purple  colour,  sometimes  almost 
black;  the  veins  of  the  face  and  scalp  stand  out  prominently;  the  eyes 
are  suffused,  and  seem  almost  to  start  from  their  sockets;  there  follows 
a  long-drawn  inspiration  through  the  narrowed  glottis,  producing  the 
crowing  sound  known  as  the  whoop;  and  then  another  succession  of 
rapid  coughs  follows  and  another  whoop.  In  a  single  severe  paroxysm, 
which  lasts  two  or  three  minutes,  the  child  may  whoop  half  a  dozen 
times;  with  the  final  paroxysm  a  mass  of  tenacious  mucus  is  usually 
brought  up.  In  a  young  child  vomiting  is  almost  certain  to  follow,  if 
food  has  been  recently  taken.  Epistaxis  sometimes  occurs  with  nearly 
every  s(»vere  paroxysm,  hut  in  most  cases  the  blading  is  slight.  After 
a  severe  attack  the  child  is  at  times  so  exhaustcnl  as  to  be  hanlly  able  to 
stand;  there  is  profuse  perspiration;  his  mind  is  confused,  and  he  may 
be  coniph'tely  dazed.  In  infants  the  attack  may  n»sult  in  a  degree  of 
asphyxia  nnjuiring  artificial  respiration.  Those  old  enough  to  describe 
their  sensations  tell  of  a  sense  of  impending  suffocation,  the  suffering 
from  which  is  almost  indescribable. 

The  nuiiilKT  of  severe  piiroxysms  or  "  kinks  "  in  twenty-four  hours 
varies,  according  to  the  severity  of  the  case,  from  half  a  dozen  to  forty 
or  fifty.  There  an»  always  many  more  of  a  milder  form.  Paroxysms 
are  often  excited  hy  eating  or  drinking  anything  cold,  by  a  draught  of  air, 
or  by  imitation:  they  are  usually  nion*  fnH|u«*nt  during  the  night  than 
the  day,  and  in  a  ilosr  room  than  in  Ow  op^n  air. 

In  less  si'ven'  cases  no  pairoxysms  of  the  grade  alH>ve  df»srriU'd  may 
occur,  and  no  tvpi<*al  whoop  may  U*  hoard  throughout  th**  attack:  but 
the  paroxy>nial  natun*  of  tli«*  cough  which  rontinurs  '.intil  thr  plug  of 
mucus  is  exjH'llrd,  \hv  watery  ryes,  and  the  vomiting  whirh  follow^  a 
paroxysm,  stamj*  tlif  di'»»a>«'  as  prrtu^-^i^.  In  young  infants  thr  whoop 
is  frequently  not  markrd.  T\\v  rhild  sonu-linirs  enoughs  until  it  i-  as- 
phyxiattMl,  and  yrt  no  whoop  «Hturs.  Tho  paroxysms  an»  also  iniMlifitHl 
by  inti-nnrrrnt  di>«a<>r,  oprfially  by  attacks  of  pneumonia  «»r  ^»•v^•re 
bnuuhitis.  At  >uch  timrs  thoy  u>ually  lMM«»m«'  lrs«i  fn^pit-nt  and  l»»ss 
typical,  and  may  hv  al»>rnt  for  several  days,  rtturnini*  as  the  o»iupli«-a- 
tion  suh>ide>. 

The  seat  of  the  irritation  which  pnxluces  the  cou:;h  has  U-en  various- 
ly locate*!  by  dilTereni  oh<erver>:  some  have  thought  it  to  U-  iu  the  n<^se, 
othrr>  in  the  Iradiea.  ihi-  hnau  hi.  or  the  larvnx.  It  i-*  very  pp»l»jihle  that 
it  may  n<»l  always  U-  in  the  -aim*  pla*-*-  and  that  the  inf^ttiou^  catarrh, 
which  i<  n»al]y  tlie  m^-t  iTnp«»rtant  element  in  tlie  di-ea^^**.  may  vary  in 
it>  inten'iiti  and  liMalmn  inditTenni  «  a^c«i.  The  wejijhl  of  evidence  stvms 
to  be  that  in  the  gn^at  majority  of  ca-^^es  the  M»urce  of  irritation  is  iD 
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the  larynx  or  trachea.  From  laryngoseopic  examinations  made  during 
the  disease,  Von  Herff  found  the  mucous  membrane  of  the  larynx  to  be 
swollen  and  congested,  and  occasionally  the  seat  of  small  haemorrhages 
or  superficial  ulcers.  He  states  that  the  frequency  and  severity  of  the 
paroxysms  corresponded  with  the  degree  of  laryngitis,  and  he  found  that 
a  paroxysm  could  always  be  excited  by  irritating  the  mucous  membrane 
between  the  arytenoid  cartilages.  During  a  paroxysm  he  observed  that 
there  was  a  collection  of  mucus  on  the  posterior  laryngeal  wall,  the  re- 
moval of  which  had  the  effect  of  shortening  the  paroxysm. 

Rossbach  made  laryngoseopic  examinations,  with  negative  results  so 
far  as  the  larynx  was  concerned,  but  he  states  that  a  plug  of  mucus  could 
always  be  seen  in  the  lower  trachea  for  one  or  two  minutes  before  the 
paroxysm  occurred.  There  is  little  doubt  that  this  collection  of  mucus  is 
the  exciting  cause  of  the  paroxysm,  as  it  is  a  familiar  clinical  fact  that 
the  paroxysm  always  continues  until  this  is  dislodged. 

The  average  duration  of  the  spasmodic  stage  is  about  one  mpnth.  It 
increases  in  intensity  for  the  first  two  weeks,  remains  stationary  for 
about  a  week,  and  then  gradually  diminishes  in  severity.  The  course  and 
duration  of  this  stage  are,  however,  subject  to  wide  variations.  In  mild 
cases  it  may  last  only  a  week;  in  severe  cases,  especially  in  the  winter 
season,  it  may  continue  for  three  months,  at  times  almost  subsiding,  but 
lighting  up  again  with  all  its  previous  severity  with  every  fresh  attack  of 
cold.  After  it  has  entirely  ceased  the  whoop  may  return  with  an  attack 
of  bronchitis,  and  continue  for  a  month  or  more.  This  is  not  to  be  re- 
garded as  a  true  relapse  of  pertussis.  The  habit  of  the  paroxysmal  cough 
once  established,  it  tends  to  recur  with  every  slight  bronchitis,  often  for 
months  afterward. 

The  stage  of  decline, — Gradually  the  severity  of  the  paroxysms  abates, 
the  whoop  ceases,  and  the  cough  resembles  more  and  more  that  of  ordi- 
nary bronchitis.  This  stage  usually  continues  about  three  weeks,  but 
may  be  prolonged  indefinitely  in  the  winter  months. 

Complications. — Hcemorrhages, — The  haemorrhages  of  pertussis  are 
mechanical,  and  depend  upon  the  intense  venous  congestion  which  accom- 
panies the  paroxysm.  Epistaxis  is  the  most  frequent  variety,  and  occurs 
in  a  considerable  proportion  of  the  severe  cases,  in  a  few  with  almost 
every  severe  paroxysm,  but  it  is  rarely  severe  enough  to  require  local 
treatment.  Haemorrhages  from  the  mouth  may  have  their  origin  either 
in  the  pharynx  or  the  bronchi,  the  blood  being  brought  up  by  the  cough; 
such  haemorrhages  are  usually  small.  Conjunctival  haemorrhages  are  less 
frequent,  and  are  usually  slight,  although  I  have  seen  the  entire  con- 
junctiva covered.  In  a  case  under  my  observation  there  was  bleeding 
from  both  ears  with  every  severe  paroxysm,  for  more  than  a  week.  This 
child  had  previously  suffered  from  scarlatinal  otitis,  with  perforation  of 
the  drum  membrane.    Small  extravasations  into  the  cellular  tissue  be- 
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neath  the  eyes  are  occasionally  seen,  giving  an  appearance  somewhat 
like  an  ordinary  "  black  eye."  Intracranial  lia^morrhages  are  not  fre- 
quent, but  many  cj^aniples  have  been  recorded,  and  they  may  be  severe 
enough  to  produce  death.  They  are  usually  meningeal,  very  rarely 
cerebral;  according  to  their  extent  and  location  they  may  produce 
hemiplegia,  monoplegia,  aphasia,  facial  paralysis,  or  disturbances  of 
sight,  hearing,  or  sensation;  in  addition,  there  may  be  convulsions  or 
rigidity,  but  rarely  complete  coma.  The  extravasations  are  usually 
small,  and  the  symptoms  which  they  produce  disappear  at  the  end  of  a 
few  weeks.  Fatal  cases  with  autopsies  have  been  reported  by  Cazin, 
Marshall,  and  others.  In  almost  every  instance  these  haemorrhages  have 
»  occurred  as  a  direct  result  of  the  severe  |)aroxysms.  Purpura  ha»mor- 
rhagica  as  a  sequel  of  pertussis  was  twice  seen  at  the  New  York  Infant 
Asylum. 

Respiratory  system. — The  most  serious  complications  of  pertussis  are 
connected  with  the  lungs.  By  far  the  largest  proportion  of  deaths  is  due 
to  pulmonary  complications,  usually  bn>ncho-pneumonia.  This  is  more 
frequent  in  winter  and  spring  than  in  the  summer  months,  and  is  espe- 
cially to  be  dreaded  during  infancy.  In  later  childhood  loluir  pneumonia 
is  occasionally  seen.  Pneumcmia  rarely  begins  before  the  second  week 
of  the  disease,  and  most  fre(iuently  develops  at  the  height  or  towanl  the 
close  of  the  spasmodic  stage.  The  physical  signs  pn»sent  no  |H*culiariti(*s ; 
the  cough  changes  somewhat  in  character  during  the  pneumonia,  and 
the  whoop  may  not  Ik»  heard.  The  prognosis  of  the  pneumonia  is  bad, 
because  of  the  debilitated  condition  of  the  children  at  the  time  of  its  tx?- 
currt»net».  A  gn»at  danger  is  fn>m  the  >\i|H'rvention  of  convulsi^uis,  this 
being  a  fn^quent  mode  of  termination.  A-  there  is  always  con-^idcrable 
emphysema  the  rapidity  of  bn'athing  is  fretjumtly  out  nf  prnpi»rti'»n  to 
the  tem|KTatun*,  which  often  is  only  moderately  elevated.  If  the  ihild 
escapes  the  dangers  of  the  acute  stage,  death  may  still  «H'cur  fn»n!  i\- 
haustion,  owing  to  the  protracted  course  which  the  di>ease  frequently 
runs  (see  pagi'  ."»;>  1 ) . 

Hronchitis  <»f  the  large  tubes  is  pri'Sent  in  alinoM  all  the  severe 
cases,  ami  is  n«»t  «>f  it>elf  serious.  Hronchitis  of  the  small  x\\\h'<  has 
the  sani*'  dangers  and  the  >june  complicatinn-  as  lir»>ncho-pneumonia. 

Vt  >icular  eniphyxina  has  been  jire^ent,  I  ihiuk,  in  evi-ry  ca>»'  uhich 
I  have  .•»een  ujMin  the  |>o>t-nn»rtem  table  ;  a  certain  amount  <»f  it,  no  il.»ul»l. 
o<rurs  in  every  >evere  i.is«'.  It  i<  pnMhuMi  by  the  f«»riiMe  cou^jh  I'f  the 
I)aroxy>m.  In  very  >even»  ca-es  interstitial  emphysema  i<  al-»  faind 
X*>rthrup  ha<  n*ported  a  reinarkal»lt»  in-lant*e  nf  tin*  ci»iMp!i«  ati««n.  Kup- 
ture  of  ilu»  air-Milis  uliidi  form  on  the  ^urfaie  t»f  the  liiiii:  may  !«a«l  to 
emphy>«ina  of  the  cellular  ti>>ue  of  the  ii  .  .!ia>tiinun.  and  the  air  may 
find  it-i  way  al^ng  tlie  ^wm  ves>els  ii.to  tl.e  im  k,  and  tlnally  into  the 
suUulaneous  cellular  lisi^ue  of  the  entire  UKly.     Cases  of  general  j^uIh 
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cutaneous  emghjsema  have  been  reported  by  Croker  and  by  Hodge, 
both  of~wMcK  ended  fatally,  one  in  three  and  one  in  eight  days  from 
the  beginning  of  the  emphysema.  In  the  great  majority  of  the  cases 
vesicular  emphysema  is  not  permanent. 

Digestive  system. — During  the  summer,  infants  with  pertussis  are 
ahnost  certain  to  suffer  from  diarrhoea;  it  may  be  only  an  occasional 
symptom,  or  the  attack  may  be  severe  and  prolonged,  resulting  in  the  de- 
velopment of  ileo-colitis.  The  intestinal  complications  may  be  almost 
as  serious  in  summer  as  are  those  of  the  respiratory  tract  in  winter. 
Vomiting  is  even  more  frequent  than  diarrhoea,  and  while  it  may  be  dis- 
tressing at  any  age,  it  is  especially  so  in  infancy.  So  frequently  does  the 
taking  of  food  excite  vomiting,  that  the  nutrition  of  these  patients  often 
becomes  a  matter  of  the  greatest  difficulty,  and  in  fact  the  most  serious 
problem  in  the  management  of  a  case.  Malnutrition  and  even  marasmus 
may  follow,  or  the  general  resistance  of  the  child  may  become  so  reduced 
by  lack  of  food  that  it  falls  a  ready  prey  to  pneumonia. 

Nervous  system. — There  may  be  fionvulsions^  coma^  paralysis,  aphasia, 
disturbances  of  sight  or  hearing,  and  in  rare  cases  even  of  the  mental  con- 
dition. The  most  serious  of  these  complications  are  convulsions.  They 
are  much  more  frequent  in  infancy  than  later,  and  particularly  in  those 
({  who  are  rachitic,  in  whom  they  are  often  fatal.     Convulsions  are  of 

course  more  common  in  severe  attacks,  but  they  may  occur  suddenly  where 
there  has  previously  been  no  cause  for  anxiety.  They  are  especially  to  be 
dreaded  if  pneumonia  is  present.  The  attack  of  convulsions  may  be  the 
culmination  of  the  extreme  degree  of  nervous  irritability  which  accom- 
panies the  paroxysm,  it  may  be  due  to  asphyxia,  or  to  an  intracranial 
lesion ;  if  the  latter,  there  is  usually  meningeal  haemorrhage.  This  is  to 
be  suspected  if  there  are  continued  convulsions  for  several  hours,  with 
general  rigidity  or  hemiplegia. 

Disturbances  of  sight  are  not  infrequent  in  severe  cases;  usually 
these  are  transient,  but  there  may  be  blindness  lasting  two  or  three 
days  or  even  weeks.  The  transient  symptoms  depend  most  likely  upon 
circulatory  changes  that  occur  in  the  brain  during  the  paroxysm, 
while  those  which  last  for  two  or  three  weeks  are  probably  due  to 
meningeal  haemorrhage.  Disturbances  of  hearing  are  rare.  The  dif- 
ferent forms  of  paralysis  occurring  with  pertussis  may  likewise  be 
transient  or  permanent.  They  are  to  be  explained  in  the  same  way 
as  the  disturbances  of  the  special  senses.  The  most  common  form  is 
hemiplegia. 

Albuminuria  is  not  infrequent,  being  found  in  66  of  86  examinations 
by  Knight.  The  quantity  of  albumin  is  rarely  large,  and  it  may  be  ac- 
companied by  a  few  hyaline  casts.  Both  are  probably  the  result  of  circu- 
latory disturbances  in  the  kidney.  Other  complications  of  pertussis  are 
hernia,  prolapsus  ani,  and  ulcer  of  the  frenum  linguae. 
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Diagnosis. — The  only  constant  features  of  pertussis  are  the  course  of 
the  disease  and  its  communicability.  In  many  cases  the  typical  whoop  is 
never  heard.  There  are  no  symptoms  by  which  a  positive  diagnosis  can 
be  made  in  the  catarrhal  stage;  but  a  cough  not  acc(»mjMinied  by  fever  or 
physical  signs^  which  steadily  increases  in  severity  for  two  weeks,  in  spite 
of  treatment,  and  which  occurs  chiefly  at  night,  is  always  suspicious. 
When,  in  addition,  the  cough  begins  to  come  in  paroxysms,  accom{janied 
by  suffusion  of  the  face  and  occasionally  by  vomiting,  there  can  be  little 
doubt  even  though  no  whoop  is  heard.  If  the  disease  is  prevalent  the 
diagnosis  is  practically  certain.  Mild  cases  which  do  not  go  even  as  far 
as  the  symptoms  mentioned  are  most  puzzling.  Hut  if  there  is  a  history 
of  exposure,  if  the  cough  continues  from  four  to  six  weeks,  little  influ- 
enced l)y  treatment,  and  if  other  cases  follow,  the  disease  must  bt»  jH»r- 
tussis.  Without  evidence  of  communicability,  however,  one  may  be  in 
doubt  even  after  the  disease  is  over.  In  early  infancy  any  cough  may 
have  more  or  less  of  a  spasmodic  character,  and  a  fairly  typical  whoop  is 
often  heard  in  the  course  of  an  ordinary  bronchitis.  I  have  several 
times  seen  abortive  or  very  short  attacks  in  one  member  of  a  family  of 
children,  the  others  having  the  disease  in  a  typical  form.  Occurring  by 
thems«*lvrs  such  cases  cannot  Ih»  nrognisiil. 

Irritation  (»f  the  pneumogastricor  nvurrent  laryngeal  nerve  from  en- 
large<l  tracheal  or  bronchial  lymph  n<Hles.  whither  of  a  simple  or  tulier- 
culous  character,  may  give  rise  t<»  a  s|«?im*Hli<'  cougli,  whieli  in  certain 
cases  may  U*  indistinguishable  from  p4'rtiis>is.  The  prohmged  duration 
of  these  ca.ses  is  sometimes  the  <»nly  diagnostic  |>«iint :  Imt  the  pan>\>sms 
are  usually  not  so  severe  as  in  true  pertns>is.  and  the  nmrse  i>  gem  rally 
less  typical. 

The  presence  of  leucoeytosis  may  !»e  an  aid  to  diagiitKis  in  some 
doubt fnl  cases.* 

Prognosis. — The  most  important  factor  in  the  ])r<»iMi«»^is  nf  the  dis- 
ease is  the  age  of  {\w  patient.  Aft«T  tin-  fniirth  \rar  it  i*  imb-id  nire 
that  eithrr  a  fatal  r<'sii!i  nr  >«Tious  it»injiliratii»n*  an-  ^fi-u:  loit  diiriTiL*  in- 
fant y.  anil  {mrtii-nlariy  iluring  the  tir«»t  \rar.  tlnn*  an*  f»w  ili-.i-n-t"'  !!i.»n» 

to  In»  ilriMiii-il.     Tlii-  i>  e?.p»fi:illy  Inn*  nn  ji««..?iiit  ««f  »!i iirii-.  ii-ii  of 

whniipin;:-i'MnL'li  wjili  the  thm-  uu*^x  fata!  riiii.liii.'Ti*  i'f  mt'.iiitr.'  '.  !••  - 
l»n»nilni-piii'nni«»nia.  iliarrhoal  di^i-a-r-i.  aii«l  <  «i!i\  liNi.-!!-  ]\\"\  '«•» 
thiriN  of  tin*  dt-ath-  fri»in  wh'Hi|iini!-riiiiL'li  «»niir  <!iiri!'j  i!i.-  ;>-?  \.-.ir  *»{ 


•  !•>■  Mil  h   aliii    Mfiill.-r   lir^t    lalliil   nTVmi"Ii   !>■   ::..     '.»'i---*y    «.-    i        ::.;.,:;..; 
{w-rtii'"'!-.  f:ir  <-\i  fi'iliMi;  tliMt  I'f  ati)  ••!)iir  ufi  l>ril'- •!>' .i»      f  '■•    •.«;    r  i'    ••  ••■..     .      Ir 
np|<4ar«  in  lln-  mrlv  part  i-f  !ln-  •  .-i.\  i.'.'.svi-  -Vii;.  .  .n.  :    :  ',ii  j  •  .i  -  -     .i . .    .i  ■  .        ;  :    . . 
iritiiL     Tli»-  V'-nW.    i»  \i*ii:i!._v   Int-.i.-,  n    I'iJuni  :i:,.\  '.»"i.'"in.  .».•       ..=     *■ '..•*■»  ?..i-   •  . . ;. 
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life.  The  prognosis  is  very  much  worse  in  i 
than  in  those  who  are  older  and  consequently 
better  in  the  summer  than  in  the  winter,  be< 
then  less  frequent.  It  is  particularly  bad  i 
who  are  rachitic,  in  those  who  are  prone  i 
those  who  have  suffered  previously  from  w 
a  strong  tendency  to  tuberculosis.  ^ 

The  exact  mortality  of  whooping-cough 
ures.  During  the  first  year  of  life  it  is  probi 
per  cent,  although  it  diminishes  rapidly  aft 
asylums  and  hospitals  for  infants  it  is  to  be  i 
diseases,  and  in  some  epidemics  the  mortalj 
high  as  fifty  per  cent.  ■ 

Fully  two  thirds  of  the  deaths  during 
broncho-pneumonia ;  the  next  most  freque 
Convulsions  may  be  the  mode  of  death  in  i 
or  may  occur  apart  from  them.  During  the'! 
from  marasmus,  the  child  having  been  redu< 
Occasionally  death  is  due  to  asphyxia  folk 
intracranial  haemorrhage,  or  to  general  emp 

As  a  predisposing  cause  of  tuberculosia 
measles.    In  both  diseases  tuberculosis  d€ 
and  from  priictically  the  same  causes. 

Prophylaxis. — Pertussis  is  a  contagioi 
from  it  should  be  isolated  from  other  child: 
Children  with  periussis  should  never  be  fti 
needless  exposure  should  always  be  avoidef 

Young  infants,  delicate  children,  and  t^ 
tuberculosis,  should  be  most  carefully  prote< 
is  in  them  chiefly  that  the  disease  is  likely^ 
the  patient  that  the  disease  is  nearly  alwi| 
exist  the  same  necessity  for  the  fumigatii 
ments  as  after  other  contagious  diseases. 
should  always  be  practised,  and  in  private 
qiiently  to  be  occupied  by  an  infant. 

It  IB  as  undesirable  as  it  is  impossible  v 
sis  to  a  single  room  during  the  attack;  all  f 
sure  would  be  dangerous  should  therefore 
Quarantine  should  continue  for  at  least  4 
modic  sloge  is  over. 

Treatment, — We  have  as  yet  no  epecifi 
important  thing  in  most  eases  is  the  hygi€ 
the  case;  fuily  half  of  the  cases  seen  in  p 
Much  harm  is  done  by  indiscriminate  dni^ 
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Ocrnral  miasures. — Fresh  air  b  imponani  inrougnmu  tiu-  attack.  It 
is  almoet  invariable  that  the  paroxysms  are  fewer  while  patii^nU  are  out 
of  doors^,  and  more  frequent  when  they  are  in  eIo«e  rooma.  Older  diil* 
dren  with  pertussis  may  go  out  even  in  winter  except  on  stormy,  raw,  or 
windy  dnyg*  With  infanta  and  delituite  children,  the  outdoor  treat- 
ment in  cold  weather  so  cnthu!^tai;tically  advocated  by  some  vritcn 
should  be  used  with  the  gi^test  caution.  It  should  certainly  not  be  pef^ 
mitted  if  the  patient  has  even  the  stigbteat  amount  of  bronchitis,  Uy 
own  experience  is  that  during  tke  winter  in  a  climate  like  that  of  New 
York  or  New  England,  the  class  of  patients  just  referred  to  are  better 
off  indoors^  taking  their  airing,  if  at  all^  in  their  rooms.  In  warm 
weather  or  in  a  mild  climate  all  children  should  be  kept  in  tb«  open  air 
as  much  as  possible. 

A  change  of  climate  is  desirable  when  the  cough  is  unduly  prolongi4p 
also  for  delicate  children  in  winter  A  warm  plaoo  at  iba  aatahaii  If 
one  which  is  most  likely  to  be  beneficial  The  improfWiBilll  foOowfaltf  a 
aea  voyage  is  often  very  marked,  surpaaaiog  HYen  a  raaidiiiee  at  tlie  §m^ 
shore. 

The  rooms  occupied  by  children  suffering  from  pertnaalB  alMmld  be 
frequently  changed,  thoroughly  aired,  and  oocasionally  fumigated*  Tba 
daily  use  in  the  room  of  one  of  tlie  small  formalin  lamfis  ia  of  decided 
benefit.  A  change  of  rooms,  clothing,  bedding,  ete^  sometimes  exarta  a 
marked  influence  on  ttte  coame  of  tery  ptoloogod  attaebs,  tlia  inbiioee 
being  that  continued  re-tnfeetion  takes  place*  Sudi  a  diaii^  ahoiild  be 
made  twice  a  week,  and  it  is  of  special  importance  in  lioipJtal%  where 
many  children  quarantined  in  a  ward  seem  in  oomh  interminably. 

Careful  feeding  and  attention  to  the  bovela  aiw  natteii  of  the  greit* 
eet  importance;  with  infanta  particularly,  chronie  iadtfaslion  and  ab* 
dominal  diataiitioa  baw  a  vaxy  oiaiked  effed  in  tiwiiaitng  the  ftupeaqr 
of  the  paroiinML  IMiiig  ia  dUkiilt  alaea  fentthig  oeeim  eo  eerily. 
In  most  oasee  it  b  aeeeesary  lo  repeat  the  meal  In  a  short  time*  if 
the  first  one  has  been  fomtlad.  GhildnB  mwt  tv<»  yean  old  sboaU  ia 
all  such  casee  be  kept  apOB  a  laid  diet,  ddaflyafiailk.  For  infanta*  milk 
should  be  diluted,  and  in  many  tnatanoee  it  ahoiaU  also  be  partially  pep* 
toniaed.  Any  medication  which  eanscs  disturbance  of  the  stomach 
ahonld  be  omitted.  In  severe  eaeee  the  cfatld^s  strength  ahoold  be  kept 
up  by  the  judidoita  nam  of  alooholie  stimalanta. 

Laemt  irmim€nL — ^This  may  be  dIMed  by  inanflhtions  of  povder  into 
the  noee«  by  local  applicatioDe  to  the  larynx,  or  by  inhalations. 

The  first  two  OMithods  have  faei^n  advocated,  to  the  belief  that  the 
eoegh  is  due  to  an  infectiooa  catarrh  having  ita  seat  in  the  noee  or 
larynx.  For  insnfiUtton,  quinine  or  beoaoie  add  ia  prBfened»  ndaed 
with  aoiae  Anely  dirided,  inert  powder,  each  aa  Ucttboaata  ol  aodinB» 
taleilBp  or  eoffee;  ti&eie  are  nsed  with  the  powder  iMoflilor  enaa  or 
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twice  daily.  Local  applications  to  the  lar^ 
of  a  Bpray  or  swab.  HeBorcin  and  carbolic  ac 
solution,  are  most  used.  These  applicatioDE 
daily,  I  have  never  seen  from  any  of  the  ab 
results  claimed,  and  I  believe  them  to  hav< 
application  of  cocaine  to  the  lar}iix  should  m 
children  on  account  of  the  danger  of  poisonii 

Inhalations  are  of  much  more  value.  The 
catarrh  by  allaying  irritation,  facilitating  the  i 
possibly  as  antiseptics.  Those  most  employed 
and  cresolene.  In  my  experience  creosote 
stances  may  be  used  upon  cotton  in  a  respire 
alcohol  lamp  (page  60)*  The  possibility  oj 
forgotten,  and  the  urine  should  be  watched. 
frequent  and  of  great  severity^  chloroform  m 
vulsions  or  prevent  dangerous  asphyxia.  Ii 
used  intubation  with  striking  benefit.  The  1 
glottic  spasm  which  is  the  chief  cause  of  suffer 
plan  was  to  have  the  tube  worn  constantly  u 
ease  had  passed.  With  the  rubber  tubes  now 
ting  rid  of  the  tube  subsequently  is  not  great. 

Internal  medication, — Of  the  innumerable 
ommended  for  this  disease,  four  possess  und 
others — viz.,  quinine,  belladonna,  bromofom 
should  not  be  used  for  infants  and  seldom 
count  of  its  tendency  to  upset  the  storaacl 
doses  are  required  to  be  of  much  benefit — i. 
daily  to  a  child  of  five  years.  In  giving  be 
begin  with  a  small  dose  and  gradually  incn 
size  until  the  physiological  effects  of  the  c 
infant  two  years  old,  one  fourth  of  a  minim 
given  every  four  hours  as  an  initial  dose,  g 
two  hours;  if  atropine  is  used,  gr;:ffj-ir  may  be 
though  belladonna  usually  has  a  decided  mi 
frequency  and  the  severity  of  the  paroxysmE 
symptoms,  and  its  effects  must  be  closely  wa 

Broraoform  has  considerable  value,  but  i 
A  convenient  method  of  administration  is  to 
prescribed  in  emulsions  or  mixtures  these 
before  each  dose,  or  the  patient  may  be  poii 
part  of  the  drug  in  the  last  few  doses*  Tl 
one  to  three  dropa,  at  five  years  two  to  fo 
times  a  day.    In  full  doses  it  must  be  used  ^ 

Antipyrme  has  been  in  my  experience 
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any  other  single  drag.  It  nuiy  be  gives  with  aafrty,  treo  to  jmmg  in- 
f«Dt8,  ID  considerably  kiger  dotes  than  are  ordinarily  employed.  F<ir  a 
child  six  months  old  the  initial  dose  may  be  one  grain  efery  Ihraa  honn ; 
later  this  may  be  given  every  two  honra*  For  a  child  two  years  old  the 
initial  dose  may  be  two  grains  repeated  every  four  to  six  hours»  gradually 
increasing  up  to  two  grains  every  two  hours*  Should  pneumonia  de* 
Telop,  the  antipyrine  should  be  discontinued. 

Nearly  all  drugs  which  allay  nervous  irritability  have  a  certain  asMNUil 
of  effect  in  ccntrotling  the  paroxysms  of  {K^rtusais;  codeine,  chloral^  and 
trional  are  useful  where  the  night  attacks  are  so  severe  as  to  prevent 
sleep.  A  combination  of  the  bromide  of  sodium  with  antipyrine  is  often 
better  than  the  latter  given  alone.  Ilerotn*  although  in  use  bot  a  abort 
time^  promises  to  be  a  valuable  addition  to  our  therapcutica*  I  do  not 
belioTO  that  any  form  of  internal  medication  or  local  treatment  ahorleiia 
pertussis;  but^  inasmuch  aa  tlie  disease  ia  self4imitcd,  great  benefit  to 
the  patient  result«  fnim  the  fednelion  of  the  number  and  the  diminn* 
tion  of  t'  rity  of  the  {mroiyinis* 

In  «  ng  the  value  of  any  method  of  tfiitBtlitt  It  ahimld  be 

remembered  that  the  number  of  cases  in  which  the  diaeaae  ia  considerably 
shorter  than  the  average  ia  large,  and  alao  that  almoal  any  maihod  of 
treatment  if  employed  after  the  attack  haa  reached  ila  hei|^t  will  be 
thought  beneficial,  as  the  natural  tendency  ia  then  to  improve.  The  valoa 
of  any  particular  line  of  treatment  is  to  be  Judged  in  a  giiWB  cast  otily 
by  its  effect  in  re^lucing  the  number  and  severity  of  the  parotynaaL  Thia 
o«|ght  to  be  evident  in  the  caae  of  drags  within  two  or  three  dayt^  and  can 
only  ba  determined  by  keeping  a  carefal  reoord  of  the  number  of  satera 
pafoxysma  day  and  night.    No  drag  anceaads  equally  well  in  all  casta, 

In  a  mild  case,  where  the  number  of  paroxynm  doaa  not  aieaad 
eight  or  ten  during  the  day,  where  there  is  no  vomitiag  and  Iha  gen* 
•ral  health  ia  not  affected,  it  is  not  usually  adrlaabia  to  eoQifaiat  tha 
adminiatratton  of  any  drugs  throughout  the  diN*asa.  A  alagla  daaa  af 
antipyrina  or  codeine  at  night  may  be  all  that  is  naenaavy.  All  eaaaa 
in  infants  muat  be  watched  with  grwt  care  and  tha  parsnta  warned  of 
the  poaaible  dangeia  which  wmj  aQptrraaa  aoildenly,  even  in  tha  oaani 
of  mild  altacbu  Vor  itftiw  mmm  aalipyriaa  abould  be  given  to  djaiiaiah 
the  frequency  and  tha  aavtrily  of  tha  paroxyama,  and  tnhalatUMia  of 
etaoaota  aaed  if  much  catarrh  ia  ptaacnt  All  the  froah  air  poaaiWi 
dimld  tMi  allowMl.  For  oldi!r  childra  tha  aama  plaa  aC  traataaiit  maj  te 
foltowed^  or  quinine  or  beUadoana  may  be  aabatitated  for  the  antipyriaa* 

Aa  tbaae  drugs  aia  givm  solely  for  tha  p^x^mu  of  diwriaiahtm  ^^ 
fraqaaoey  and  aavarity  of  tha  paroxysn^  Hair  eoBtfaraoM  aaa  ahoald  be 
deferred  until  the  iymptoms  are  suflkiaallj  aatoa  to  greatly  disturb  tha 
childy  tha  beaafll  at  thia  pariod  being  mota  atrikiiif  than  if  Ihsy  aia 
ai(ia  ooi|y  iBd  laad  < 
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CHAPTEE  Vn. 
MUMPS. 

Synonjin :  Epidemic  parotitis. 

Mumps  is  a  contagious  disease  characterized  by  swelling  of  the  par 
otid,  and  sometimes  of  the  other  salivary  glands,  with  constitutiona 
symptoms  which  are  usually  mild.  Both  severe  complications  and  i 
fatal  termination  are  extremely  infrequent.  The  disease  is  not  a  ver] 
common  one,  and  general  epidemics  are  rare. 

Pathology  and  Lesions. — The  contagious  character,  definite  incuba 
tion,  and  typical  course,  stamp  the  disease  as  a  general  one  due  to  a  spe- 
cific poison,  probably  a  micro-organism,  whose  nature  is  as  yet  unknown 
It  is  probable  that  infection  takes  place  through  the  salivary  duets. 

The  precise  nature  of  the  changes  in  the  gland  is  still  a  matter  ol 
dispute,  as  opportunities  for  pathological  examination  are  very  rare 
From  existing  evidence  it  would  appear  that  the  gland  substance  is  first 
involved,  and  afterward  the  surrounding  connective  tissue.  The  gland 
is  the  seat  of  an  intense  hyperaeraia  and  oedema ;  the  walls  of  the  salivaiy 
ducts  are  swollen,  and  the  ducts  are  obstructed.  While  the  primary  dis- 
ease does  not  tend  to  excite  suppuration,  pyogenic  germs  may  occasionally 
gain  entrance  and  an  abscess  form ;  but  this  is  to  be  regarded  as  a  rare 
accidental  infection. 

In  the  great  proportion  of  cases  the  parotids  alone  are  affected,  al- 
though the  same  changes  are  occasionally  found  in  the  other  salivary 
glands.  There  are  no  other  essential  lesions  of  the  disease,  those  which 
are  found  depending  upon  complications. 

Etiology. — Mumps  is  spread  by  contagion,  close  contact  being  usually 
required  to  communicate  the  disease,  although  it  is  known  to  have  been 
carried  by  a  third  person  and  even  by  clothing.  The  susceptibility  of 
children  to  the  poison  of  mumps  is  much  less  than  is  the  case  with  the 
other  contagious  diseases,  so  that  only  a  small  number  of  those  who  are 
exposed  take  the  disease.  The  greatest  predisposition  is  between  the 
fourth  and  fourteenth  years.  Infants  are  rarely  affected,  although  a 
case  in  a  child  three  weeks  old  is  vouched  for  by  so  good  an  observer  as 
Demme. 

Mumps  is  contagious  from  the  beginning  of  the  symptoms.  Two  cases 
have  come  under  my  notice  in  which  the  disease  was  communicated 
before  any  swelling  was  seen.  It  is  impossible  to  fix  with  certainty  the 
duration  of  the  infective  period.  The  disease  is  undoubtedly  communi- 
cable for  several  days  after  the  swelling  has  subsided ;  and  for  safety  a 
case  should  be  isolated  for  threej^eeks  from  the  beginning  of  symptoms 
or  at  least  ten  days  after  the  swelling  has  disappeared. 
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Inciibatian. — In  forty^eight  collc<5Ud  cas^  in  whidi  the  incabaUoii 
wa^  definitely  determined,  it  varied  betweoi  tihnt  tnd  tweoiv-flre  dayi. 
It  was  \vss  than  fourteen  day«  in  only  four  cM»k%  and  in  twenty-^U  of 
the  forty-eight  cases  it  was  U'tween  seventeen  and  twenty  dayu.  In  three 
eases  of  my  own  in  which  it  could  t>e  definitely  fixed,  the  incuUitioa  wma 
^nineteen  daya  in  one  ease  and  twenty  days  in  two  cases.  The  aterafs 
period  of  incubation,  then,  nuiy  he  stated  to  be  from  aeveDteeii  to 
twenty  days. 

Symptoms.— In  the  milder  cases  the  local  qrmptatss  are  the  ftisl  to 
attract  attention ;  in  those  which  an  mam  seftm  them  arv  (raqiumtly 
prodromal  symptoms  of  from  twelve  to  forty^»ight  betuti*  duratioii — 
anorexia^  h^dache^  vomitings  pains  in  the  back  and  limbs,  and  fever. 
Soltniann  has  reported  a  (»S6  ush^ed  in  by  connikioiia.  Hie  initial 
temperature  in  a  mild  attack  is  100*  to  101*  F.;  in  a  eerere  one,  from 
102*  to  104*  F. 

Of  the  local  symptoms^  the  pain  usnally  precedes  the  swelling;  it  is 
increased  by  movement  of  the  jaws,  by  pressure,  and  aometiroes  bjr  tha 
presence  of  acid  snhiitances  in  the  month*  It  is  usually  referred  lo  Ite 
posterior  part  of  the  jaw  just  below  the  ear*  The  •veiling  may  bifiii 
simultaneously  in  lioth  parotide,  but  more  f^neallly  OM aide k  isfolfed 
a  day  or  two  in  advanct!  of  the  other.  It  QfoaUj  fsaehas  lie  naafmm  oti 
the  third  day,  often  on  the  second^  remaias  slaliooaiy  for  two  or  thiae 
days,  and  then  snhsides  gradoalty.  The  degree  of  swelling  Taries  vilk 
the  severity  of  the  attaek.  When  it  is  marked,  the  patient  nay  be  Ml 
changed  in  appearance  as  scareely  to  be  recognif aide ;  it  Alls  the  lalerml 
f^on  of  the  neck  between  the  jaw  and  the  stemo-nuiatoid  masele  and 
aatends  forward  npon  the  face  to  the  iygomalie  aid^  ao  that  the  eeatft 
of  the  tttmour  is  nsnally  the  lobe  of  the  ear.  The  other  salivary  glands 
may  swell  simultaneonsly  with  the  paroUda^  or  stvefml  days  latart#v«ft 
after  the  parotid  tumottr  has  disappeaied.  OeeaalouUly  sweUlof  of  the 
smbmaxillary  or  the  sublingnal  gknds  oeeora  before  that  of  the  paiotidp 
and  in  rare  instances  these  may  be  the  only  glands  affected. 

As  a  role,  the  parotid  of  both  cidee  is  involved.  Of  ttS  easae  both 
sides  were  affected  in  215.  When  one  side  akme  is  intolved,  it  is  the 
left  a  little  more  frequently  than  the  right.  The  intervml  between  the 
swelling  of  the  two  sides  may  be  a  wedc,  or  even  five  or  six  weeks,  but 
nsnally  it  is  only  two  or  three  daya. 

The  salivary  secretion  is  nfoally  vefj  nmch  dfaniiilshsd^  and  the  diy 
mouth  canses  great  discomfort  An  aiceptional  instance  has  been  re* 
ported  by  SinMnv  ^  vhieh  a  dlstii»inig  salivation  occurred*  the  sacso- 
tion  amouitiiig  to  six  or  eight  oioees  daily* 

Although  as  a  role  the  patient  is  not  seriously  iU«  nromps  may  in  ram 
oases  pfodues  most  alanning  and  even  daageroiis  symptoms.  The  t^m- 
pmitne  may  for  sevanl  d^  read^  104*  P.  or  inoia,  deghtition  may  he 
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extremely  difficult,  pressure  on  the  jugular  vei: 
hyperoemia  of  the  brain,  causing  headache  and  somet 
is  sometimes  great  prostration  and  the  symptoms  o 
tion.  These  severe  attacks  are  nearly  always  in  c 
years  old. 

The  constitutional  symptoms  of  mumps  usuallj 
five  days;  the  swelling  continues  on  an  average 
week.    If  the  case  has  been  a  severe  one,  slight  sw 
for  two  weeks  or  even  longer.    Relapses,  in  which  tfc 
the  one  first  affected  is  involved,  are  quite  frequ' 
ten  per  cent  of  the  cases. 

Complications  and  Sequels. — In  childhood  the" 
and  usually  unimportant;  but  in  adolescence  they  i 
ous.  Orchitis  is  exceedingly  rare  in  childhood;  of  2 
Hilliet  and  Barthez,  this  was  seen  in  but  10,  and  i 
were  under  fifteen  years,  and  no  ease  under  twelve 
chitis  occurs  it  is  generally  toward  the  end  of  the  sec 
of  the  third  week;  it  is  usually  marked  by  an  accessio 
by  a  chill;  if  severe,  nervous  symptoms  may  be  pi 
the  testicle  and  not  the  epididymis  is  generally  ; 
symptoms  continue  for  three  or  four  days,  and  the  c 
attack  is  about  a  week ;  although  the  testicle  is  oft 
time  afterward,  and  atrophy  of  the  organ  may  folio 

In  females,  congestion  and  swelling  of  the  brei 
majora  may  occur;  and,  although  these  complicatii 
most  of  them  have  been  observed  even  in  young  e 

Nephritis  has  in  a  few  instances  followed  mum] 
on  as  late  as  four  or  five  weeks  after  the  attack.  S 
reported  by  Croner,  Isham,  Henoch,  and  others, 
more  frequent,  but  even  these  are  rare.  Jaflrey  h 
multiple  neuritis  with  typical  symptoms,  occurring 
attack.  Facial  paralysis  three  weeks  after  mumps 
Hillier,  apparently  due  to  an  extension  of  inflamn 
to  the  seventh  nerve. 

Pearce  *  has  collected  an  interesting  series  of  f 
following  mumps,  in  which  there  was  no  sign  of 
coming  on  suddenly  with  vertigo,  a  staggering  gait, 
ing.  In  most  of  the  cases  the  deafness  was  unili 
hearing  was  permanent.  The  cause  assigned  was  d 
nerve,  the  seat  of  the  trouble  being  in  the  labyrii 
ported  an  instance  of  hemorrhage  into  the  labyri 
rarely  seen. 

*  Mmoh^ter  Chronicle,  168& 


) 


mPHTRRRIA. 


1019 


Suppuration  of  tho  parotid  gland  oceuni  in  about  out  par  iMit  of 

ttie  oaaea,  and  U  probably  due  to  accidantal  infecttoo.    Oaograiia  and 

^alonghing  of  tba  parotid  were  obaertad  twioe  by  Dtnuna  in  117  caaea; 

^both  of  theae  prorad  fatal.     Pniii]DOQia»  memngiti%  endocarditis,  and 

pericarditia  haira  been  obaerved  aa  oompUcationa  of  mmnpa,  althoogh 

all  are  <>xtrt»mely  rare* 

Prognotii. — In  the  great  proportion  of  caaaa  mnmpa  b  a  mOd  dia* 
ea;ie^  and  terminatea  in  complete  racofery  in  a  few  dajra.  In  joung  chil- 
dren complicationa  ai^  infraqucnt,  and  tlioae  wfakh  ooem*  are  rarely 
eerere, 

Biagnoiii. — Humpa  ia  moat  likely  to  be  confounded  witb  acute  iwdl- 
ing  of  tiie  wrvicaJ  lymph  nodeii.  In  a  parotid  swelling,  tbe  bbe  of  the 
ear  is  ncjir  the  centre  of  ilw  tumour,  whidi  exteciik  backward  to  the 
atcruo-maatoid  muacle  and  forward  upon  the  face  aa  f ar  as  the  qrgomatic 
arcbf  embracing  tbe  angle  and  ramus  of  tbe  jaw. 

A  swollen  lymph  node  ia  uaually  entirely  bebw  the  ear  and  behind 
the  jaw,  not  extending  upon  the  face.  The  taOMor  la  gencralty  amaUer 
and  more  circuini€ribe<l  if  only  a  aangle  nodi  ta  tttvelfed,  and  it  eooMs  an 
much  more  slowly  than  dcK^  mum|ia.  Vfhm  only  tbe  anbmaxillary  or  aob- 
lingual  glands  are  affactod,  the  diagnoala  from  iwi>tlen  lymph  nodaa  {a 
aometlmea  impoaaible  ezoept  by  tbe  oornaa  of  the  diieaae.  Mumps  ia 
charaeteriaed  by  the  rapidity  with  which  the  awelling  occnra^  and  by  ita 
relatively  short  duration* 

Treatment— The  dtaeaae  ia  aelMtmited  and  the  indiTidual  qroiptoaia 
rardy  diatreawing,  ao  that  in  most  oaaes  very  UtUe  traatment  ia  raqttinKL 
If  constitutional  symptoms  are  praaeot  tha  patient  sbonld  be  kept  ta 
be<l,  ami  if  then«  are  none  he  should  be  enmllnad  lo  the  honae.  Tlie  gland 
Mhould  be  protected  by  cotton  or  spongio-piline,  and  if  the  pain  ia  aevere 
heat  aboold  be  applied  or  the  gland  painted  with  beUadonna,  Tbe  diet 
ahodd  be  liquid,  on  account  of  the  pain  prodnoad  bry  maatioatkm.  The 
month  should  be  kept  clean  by  the  nae  of  aom*  antiaeptie  moiith-waih. 
The  general  symptoms  and  complicntiona  an  to  be  treated  aooording  to 
tbe  indioationa  presented.  Caaos  ef  mnmpa  oerarring  tn  arfmota  or  iMti- 
tutiona  should  be  qnarantiiied  for  throe  weeka,  and  in  pnfate  praetiti! 
where  there  ara  aoaoeptiUe  peraona.  Fnmigation  ud  dtstnfeclion  after 
an  attack  are  unnenaasaiyt 


CHAPTER  Vm, 

DiPffTHSn/A. 

VwnL  within  the  last  few  years  it  wis  cuatoinary  to  daas  aa  cUpb- 
lliarin  all  diasaaaa  cfattraelariaad  by  the  prodnetiogi  of  a  falaa  membfaiia 
ufon  the  mnoooi  Malwaiiai  of  the  Ihtoal  or  lir  posaagea.    In  the  fsi* 
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lowing  pagej*  the  term  diphtheria  will  be  limited  i 
the  Klehs-Loeffler  bacillus  is  present,  the  others  bei 
head  nf  false  or  pse itdo'diphtheria. 

Diphtheria  may  theo  be  defined  as  an  acute,  i 
disease  due  to  the  bacillus  of  Klebs  and  Loeffler. 
terised  by  the  formation  of  a  false  membrane  upon 
hraoQs,  especially  those  of  the  tonsils,  pharj'nx,  i 
other  pathogenic  organisms,  however,  thia  germ 
tensity,  and  may  cause  inflammation  of  all  deg 
a  mild  catarrhal  angina  to  tlie  most  serious  memi 
but  to  all  alike  the  term  diphtlieria  should  be  appl 
it  may  be  almost  without  constitutional  symptoms 
it  is  attended  by  great  general  prostration,  cfi 
antemia,  it  is  frequent ly  complicated  by  pneumoi 
it  may  be  followed  by  localised  or  general  paralyi 
one  of  the  diseases  most  to  be  dreaded  in  ehildhc 

Etiolog:y.— T7/^  BariUus  Diphfhencs,— This 
Klcbs  in  1883,  and  during  the  following  year  it  i 
and  shown  to  be  pathogenic.  It  varies  consider, 
even  in  the  same  culture.  In  a  specimen  it  occ 
sometimes  in  chains  of  three  or  four;  the  bacill 
frequently  two  form  an  acute  or  an  obtuse  angle 
5),  They  are  straight  or  slightly  curved,  and  sora 
may  be  swollen  or  club-sliaped  at  their  ends. 

Distribution  and  mode  of  communication, — Ir 
theria  prevails  endemically,  with  periods  in  wl 
siderabh^  severity  are  observed*  In  the  couutn 
an  epidemic.  The  disease  is  often  introduced  i: 
some  inexplicable  manner,  and  before  its  nature 
number  of  persons  may  be  exfx)sed,  and  an  epidei 

Diphtheria  does  not  arise  ds  novo.  Every  c 
previous  case  either  directly  or  remotely.  The 
body  through  the  inspired  air;  they  may  be  take 
toys  or  other  articles  upon  which  they  have  lod^ 

*  The  following  is  an  example  of  the  waj  in  which  tlij 
In  the  country  branch  of  the  New  York  InftniL  Asylun 
isolat^ed  (community  of  about  five  hundred  persons^  chief 
no  case  of  diphtheria  for  several  years.  The  first  case  wai 
gitis»  rapidly  proving  fatal  in  two  days.  The  case  waj 
evidence  of  the  existence  of  a  priruar)'  nou-diphtiieritic  j 
course  of  the  next  few  weeks  there  devclopeti  a  nundwr  ol 
On  investigation,  it  was  discovered  that  the  nurse  who  hj 
affected  had  been  a  few  weeks  before  in  attendance  upon  a 
the  five  years  following,  cases  of  diphtheria  occurred  iu  tl 
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sometimes  by  accidental  inocaUtioii.  As  a  rule,  the  badlli  fimt  gain  a 
foothold  upon  the  muooiu  membrane  of  the  tonAiU^  doac,  or  larymL 

Tiitwi  iiifif;(ion  U  the  cmum*  m  th«»  gnnit  iniijontT  of  the  cstiM. 
There  ii4  oo  proof  that  the  bai'illi  are  eontaincHj  in  tb*  hn^th  of  a  peraoD 
aufferiug  from  the  dtaeaae*  Thtj  are  pro«€^nt  in  great  numhen  in  tba 
saliva  and  mucu^^  from  the  mouth  and  noM»  often  hmng  diBtributed  by 
sneexing  and  coughing,  and  aUo  In  piaoei  of  raembimne  which  an?  dia- 
chargixl ;  they  are  not  preiient  in  the  urine  or  fiecea.  The  mont  contagiona 
caaea  are  those  of  pharyngeal  diphtheria  n  it    f  the  amount  of  dia- 

charge  which  aceompantei  them.    The  It  .  ih  ara  thoio  in  vhidl 

the  membrane  h  limited  to  tha  larynx  and  lower  air  paatagea. 

Direct  infection  may  occur  fn»m  fw  ^  ^  rmvaloiernt  from  dlpb* 
theria,  whose  throata  itill  contain  vim  I-  li.  or  from  pmoBa  Mif • 

fering  fnim  a  miUi  fonn  of  the  di^  h  is  not  rooogniaod  aa  diph- 

theria. In  the  latter  way  it  \»  ofttii  r^jui^^^ad  in  achoob.  It  haa  bem 
repeatedly  ^hown  tliat  a  i>enion  may  harbour  virulani  bacilli  in  hia  noit 
or  throat,  and  may  evt*n  communii^te  the  diaeaaa  to  otbcriy  without  htm* 
self  suffering  from  diphtheria  at  any  time 

The  length  of  time  during  which  a  patient  with*  diphtharil  nuqr  con* 
Tey  the  diaeaae  to  others  is  somewhat  onrertain,  TrmnamiadQii  ia  posi* 
ble  so  long  aa  Yirulent  bacilli  remain  in  the  throat ;  thaaa  am  fraiiiieDtlj 
found  two  wadca  after  the  membrane  haa  diaapiteared  and  the  patient  u 
n^gaidad  aa  anUrdy  wall,  and  in  a  few  caaea  tl»y  are  found  flin  or  aii 
waeka  or  kmgef  after  raoo? ery« 

Indirect  infection  ia  not  uncommon,  and  may  occur  from  the  bid  or 
clothing  of  the  patient,  from  the  i*arpet,  fumituie,  waU*p«per  or  han^ 
inga  of  the  room,  from  U^yn  or  pictun^booka^  from  diabca^  fH<dtog  bottka, 
or  drinking-cupa»  from  awaba  and  bmahea  oafd  for  local  applicatkM 
to  the  throat,  from  apoona  and  tongoa-dapfcaauiai  and  frooi  avrfioal 
iniitrumenta  with  wfakh  badieolonij  or  tntnfaatiaQ  haa  baa  done. 
Dtphtheria  may  be  carried  by  a  third  peraoo,  but  rarely  €jcce|il  by  luie 
who  haa  been  in  oloae  contact  with  the  palienl-^^dlher  the  phyaksan  cw 
num.  The  fmiticiiey  of  diphtheria  in  phyvidaiiir  famOiaa  baaia  wit- 
neaa  to  the  great  danger  of  infection  in  thia  manner. 

Bacilli  may  retain  their  viralaiioe  for  an  indelmte  period  Both 
Park  and  Loeffler  foimd  eultnrea  in  btood-aeruMi  to  be  rtmknt  after 
aeren  nontlia;  Boni  and  Yeratn*  baeOli  in  dried  membrane  to  be  nnh 
lent  altar  tvnity  weeks;  and  Abel,  upon  a  ehild  a  toy  after  fiie  montlia. 

Doaaaitie  animala  may  in  ran?  inatancM  be  earriara  of  inlMfam,  and 
fat  llie  eaaa  of  pifema^  at  lamt^  tliajr  nqr  Unnaehrai  anfiv  fron  the  dia> 
eaaa  Diphtheria  haa  baan  rapealeJIy  apiwad  by  milk,  Kui  trnr  mraly 
thrcM^gh  the  eontaroinarion  of  a  water  supply, 

Pt§diip0tiB§  fenaai,  liical  eoodilkMia  in  the  Ihinat  inflitfnry  fwrr 
hrfaljr  Om  ocenireBce  of  diphtheria.    An  Important  pfodiafminf  eaoae 
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IB  the  existence  of  a  chronic  catarrhal  mflammatio 
branc?t3  of  I  lie  nose  and  throat,  so  frequently  foun* 
from  adenoid  growths  of  the  phar}Tix  or  from  ei 
adenoid  «:rowlht*,  the  tonsillar  erypts,  and  the  ea 
may  harlKJur  the  bacilli  for  a  considerable  time 
an  attack.  The  condition  of  the  mucous  memb 
pharynx  in  other  acute  infectious  diseases  fnmi 
position  to  diphtheria.  This  is  most  striking  i 
antl  scarlet  fever;  it  is  seen  less  frequently 
influenza. 

The  two  sexes  are  abont  equally  liable  to 
under  ten  are  much  more  often  affected  than  tl 
great^t  susceptibility  as  regards  age  being  betw€ 
years. 

While  diphtheria  is  seen  throughout  the  ye 
during  the  cold  than  the  warm  months. 

The  incubation  of  diphtheria  is  short.    In  nic 
it  eonld  be  definitely  tractnl  it  has  been  between 
virulence  of  the  l>aeillus  varies  inueh  in  differer 
seasons,  and  while  it  is  frequently  true  that  } 
mild  type  of  the  disease  have  a  mild  attack,  an 
malignant  one  a  severe  attack,  there  is  no  certai] 
sequence.    Dr.  W.  H.  Park  informs  me  that,  out 
in  the  laboratory  of  the  New  York  Health  Deps 
virulent  bacillus  was  obtained  from  the  throat 
was  clinical  I}'  a  very  mild  form  of  tonsillar  diphi 

The  imnuinity  conferred  by  one  attack  of  d 
tively  short  duration,  amounting  probably  to  s 
stances  have  recently  been  reported  where  a  secoi 
two  months  of  the  first,  although  antitoxin  was 

Lesions. — The  essential  lesions  of  diphtherii 
duct  ion  of  a  membrane,  but,  as  long  ago  pointed 
rc^eently  by  Babes,  Sidney  Martin,  and  others,  i: 
tive  changes  in  the  cells  of  the  body  caused  1 
These  changes  are  seen  ]>articularly  in  the  epitl 
mucous  membranes,  the  heart  muscle,  the  kidi 
and  peripheral  nervous  system,  the  spleen,  an- 
most  characteristic  being  those  of  the  nerves  i 
other  lesions  which  are  the  result  of  the  action 
cially  the  streptococcus  pyogenes  and  the  pn* 
together,  or  in  conjunction  nith  the  diphtheri! 
portant  lesions  due  to  these  organisms  are  br< 
phritis ;  but  there  may  be  found  in  the  blood,  a 
of  the  body,  the  evidences  of  the  invasion  o 
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ttreptncoceui  lapticwnUy  lesi  frequently  a  gmml 
fecticn. 

Digtribuium  of  ik€  diphih^ria  bacillus  in  ih^  bod^, — Unlike  many 
other  pathofs^enic  or^anism^,  the  dtphtberim  hadlliis  b  not  m  nioil  eiMi 
widely  dUtributed  throughout  the  body.  It  is  found  in  great  Dnilbm 
on  the  surface  of  the  affected  mncoui  membrana*  and  in  the  false  mam- 
bimna  itself,  particularly  in  its  superficial  portion,  but  it  doas  not  infada 
datply  the  subjacent  structures* 

The  frequency  with  which  the  diphtheria  bacillus  and  other  organ* 
isms  are  found  in  the  blood  and  viscera  is  shown  in  a  period  of  209  autop- 
sies studied  by  Councilman,  Mallory,  and  Pearoe,  of  Boston,  in  \m\. 
The  following  table  t^hows  the  [lercentaga  of  cases  tn  which  the  different 
bacteria  were  found  by  culture; 


Hmi^UBoS. 

Ufw. 

mi^     1 

mm^ 

DiphOitfU  faedUtia 

aparooat. 

aa     - 

M     *- 

W    ■ 

aOpsroBiiL 

aa     - 

4       - 

tatMremt 

a     - 

lOpSTMlL 

1 3a     • 

fitephliQom^                 

a     - 
a     ** 

In  this  series^  153  cases  were  pure  diphtheria;  M  were  eomplicmtcd 
by  measles  or  scarlet  fever  or  both.  The  stieptoooeeiis  waa  modi  oftcDer 
found  in  the  viscera  in  the  eoBiplieated  eeoes;  otherwise  there  wsp  little 
difference  in  the  two  groups  of  <»sea. 

Th$  diphtheria  Umtu. — The  wide-spread  effects  seet]  i 
are  due  to  the  action  of  certain  snhatannee  called  lams  whi 
theria  baciJIuifi  produces  during  its  growth  on  nmooiis  mcnbraiies.  They 
are  very  diffusible,  readily  enterii«  the  lympba^  drculation  and  the 
blooil,  and  through  these  ehaimris  may  affect  the  entire  body.  In  sua* 
ceptibie  animals  there  may  be  prodn^^  by  Iba  injeetkn  of  Qmm  teadm 
all  the  characteristie  leriona  of  diphtlMrta  aeept  the  nemliraBe,  aa  well 
as  the  ewonttil  synptona  of  the  diaeaae>  eten  iadodinf  pamlyais.  Por 
the  production  of  the  membrane  Utiag  bacilli  are  requim!. 

'*  CaUmrhal "  dipkikeria. — The  nratiM  pradice  of  making  mUnres 
firom  diseased  threats  has  established  the  fact  that  catarrhal  Lnflamina- 
tion  may  often  be  the  omly  result  of  diphtheritic  iafectkiii,  Altlmiili 
to  the  naked  eye  there  ware  only  the  onliaary  dianfoa  of  a  eiaipla  iik 
tlammatii>n,  Oertd  foond  the  ehanrlaristie  dageoeialivw  chapgei  in  the 
epithelial  odK  varying  hi  degree  with  the  sererity  of  the  prnoess, 

n#  di^ihrriiic  aiiaiAfwi#. — ^Tbe  membrajie  in  diphtheria  is  moit 
frequ^tly  seen  npoii  the  mnooos  membraoe  of  the  t(insil%  soft  palate, 
arala,  pharyoi,  imm^  laiynjc,  Inchea,  and  broBelu;  ksa  foaqueBtly  apno 
the  mooth,  Hf^  osapliagaa,  eoaJuiietiTa^  mid^  ear,  alooaeh,  and  genn 
tal  organs*  It  may  also  affect  frarii  wonnd%  notably  a  tracbeotmy 
vwad,  or  any  abraded  ctttanaotts  ettrfaoa.    The  gioes  appearaaca  of  the 
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membrane  varies  greatly  (Plate  XVIII).  It  is  most  frequently  of  a  gray 
or  mouse-colour,  but  it  may  be  pearly  white,  yellow,  green,  and  sometimes 
almost  black.  It  is  composed  of  fibrin,  cells,  granular  matter,  and  bac- 
teria. Its  consistency  varies  with  the  relative  proportions  of  the  diflfer- 
ent  elements.  When  made  up  chiefly  of  fibrin  it  is  firm  and  retains  its 
form,  often  being  discharged  as  a  complete  cast  of  the  nose,  larynx,  or 
trachea.  When  the  amoi&it  of  fibrin  is  small  the  membrane  is  soft, 
friable,  and  sometimes  granular.  It  is  more  closely  adherent  upon  the 
mucous  membranes  covered  with  squamous  epithelium,  as  in  the  phar- 
ynx and  upper  air  passages,  than  upon  those  covered  with  columnar  and 
ciliated  epithelium,  as  in  the  lower  air  passages. 

The  microscopical  examination  shows  the  fibrin  to  be  sometimes 
granular,  but  usually  in  the  form  of  a  network,  inclosing  in  its  meshes 
small  round  cells  and  epithelial  cells  in  various  stages  of  degeneration. 
On  the  surface  and  in  the  superficial  layer  there  is  usually  found  quite  a 
variety  of  bacteria  including  diphtheria  bacilli.  Beneath  this  is  a  cellu- 
lar layer  containing  little  or  no  fibrin,  in  which  also  the  diphtheria  ba- 
cilli are  usually  found.  In  the  deepest  parts  of  the  false  membrane  and 
in  the  mucous  membrane  itself  they  are  few  in  number  or  absent. 

Characteristic  changes,  which  are  similar  in  all  the  affected  mucous 
membranes,  are  found  in  the  epithelial  cells,  which  undergo  marked 
degeneration  with  fragmentation  of  their  nuclei;  the  mucosa  is  infil- 
trated with  leucocytes.  The  infiltration  with  small  round  cells  is  vari- 
able in  degree  in  the  different  mucous  membranes;  in  some  it  extends 
deeply  into  the  submucous  and  even  the  muscular  layers,  while  in  others 
it  is  very  superficial.  Marked  evidences  of  degeneration  are  seen  also 
in  the  cells  infiltrating  the  deeper  layers.  In  places  the  epithelium  is 
detached,  in  others  the  line  between  the  false  membrane  and  the  gran- 
ular mucous  membrane  is  scarcely  distinguishable. 

The  seat  and  the  distribution  of  the  membrane. — This  varies  some- 
what with  the  age  of  the  patient,  the  season,  and  the  peculiarity  of  the 
epidemic. 

My  own  records  show  that  the  Larynx  is  involved  in  about  40  per  cent 
of  the  cases  in  children  under  three  years.  In  general  the  statement  may 
be  made  that  the  younger  the  child  the  greater  the  liability  of  the  disease 
to  attack  the  larynx ;  also  when  the  larynx  is  affected,  the  greater  the 
tendency  to  spread  to  the  trachea  and  bronchi.  The  larynx  and  lower 
air  passages  are  rather  more  frequently  attacked  in  winter  than  in 
summer. 

The  tonsils  are  the  most  frequent  and  usually  the  earliest  seat  of  the 
diphtheritic  membrane;  it  may  form  here  a  tough,  leatlwy  patch,  par- 
tially or  completely  covering  and  very  adherent  to  them ;  'or  the  disease 
may  affect  only  the  tonsillar  crypts,  so  that  the  gross  lesion  may  resem- 
ble that  of  ordinary  follicular  tonsillitis.    There  is  in  most  cases  only 
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moderate  swelling,  but  it  may  be  so  gmt  thiit  the  t       ' 

The  surrounding  cellular  tiwue  ia  tnfiltrftted  vrith  im  ^ 

The  membrane  ciwering  the  ])har}iu  and  uvula  ta  alio  uauallf  tcty 
adhert*nt  and  intimately  blended  with  the  mttfx>tia  mtmbmiie.  Tim 
uFuIa  m  swollen  and  (Dp<lematoufi.  Membrane  may  be  seen  only  upon  the 
faiKt^  and  uvula^  or  the  fKMterior  and  lateral  pharyngeal  walla  may  be 
oorered  down  to  the  level  of  the  crieoid  cartilage*  but  geoermUy  not 
bilow  thia  point  If  the  iKMterior  pharyngral  wall  if)  eof«red,  tlie  mtni* 
brane  in  apt  to  extend  into  the  rhino*pharynx,  and  may  fill  the  entire 
pliarvngiml  vault,  covering  the  poaterior  portion  of  the  velum  and  ex- 
tending into  the  jxjsterior  narea.  The  adoioid  tlaaue  of  tlie  vault  ia  fre- 
quently  the  part  mmi  affected* 

The  now  may  be  involved  secondarily  to  the  rhino-pharynx,  or  infeo 
tion  may  be  through  the  anterior  narea;  if  the  latter,  it  ia  not  infre- 
quently the  only  part  involved.  Many  caaea  elaaaed  aa  oaaal  are  reallj 
rhino- pharyngi^al  The  membrane  in  the  pore  naaal  caaea  ia  mtiaUy 
thick  and  tough  and  often  aepantea  m  flioiii.  Both  aidea  are  goimilly 
involved,  but  it  may  be  unilateraL 

The  oliaervationa  of  Coundlxnan,  Mallory,  and  Pearee  haTe  Aofwn 
tliat  it  is  very  eommon  for  the  aeeeiaofy  ainuaea  of  the  noae,  eapeeiaUy 
the  antrum  of  Ilighmore.  to  be  involved  i&  fatal  eaaea.  It  aeema  bigj^f 
probable  that  infection  of  theae  parte  expUlna  the  remaricable  peralal- 
enoe  of  diphtheria  bacilli  in  the  noee  which  ia  oocmfionally  aoen. 

The  epiglottis  ia  swollen  to  three  or  four  timea  ita  normal  thirimeaa» 
and  the  aryteno-eptglottic  folds  are  cedeoialoiia.  The  anterior  anrfaee 
of  the  epiglottis  is  rarely  covered  by  membrane;  but  ita  lateral  liordcrB 
and  posterior  wartmcm,  and  tlie  arytenr  *  ffic*  folds  are  involvvd  in 
most  of  ibe  eetere  phaijugeal  oases  (i  VllI,  C)*    This  letann  is 

aaaociated  with  pharyngeal  ratlier  than  with  laryngeal  diphtheria* 

The  lesions  which  extend  moat  deeply  are  tkna  secai  in  Ibe  tooaiis^ 
urula^  pharynx,  and  epigjottia.  But  efen  turn  tliere  b  fery  mraly  deep 
or  extensive  alemghinf  . 

The  laaiona  «tf  tlie  ttfyni^  trachea,  and  braoelii  are  similar  to  the 
above,  althoagjh  mndi  more  anperfieiaL  The  interior  of  Ibe  larynx  may 
be  completely  covered^  the  membrane  coaitng  tbe  Ime  and  fUse  voeal 
cords  and  lining  the  ventrielea  of  the  larynx.  Tlie  membrane  ia  tbe 
Urynx  is  not  naoally  wmj  adbeient,  and  it  fminently  separates  and  ia 
eotigbed  up  in  Urge  pieees  or  even  aa  a  easC  Thai  oovering  the  epigjefr* 
tis  and  the  aryteno^friglottie  folds  ia  very  ndhenntp  like  thai  ia  the 
jdiarynx.  Calnnhal  laiyngitia  ia  not  an  waeewwina  eofapHeetiflP  of 
phafyoge*!  ^V^tiieria. 

In  n  eonaklerable  number  of  ouea  the  membfaae  elopa  ahreptly  at 
the  biw  bolder  of  the  laiyax.  In  the  tradiea  it  ia  fanerally  boiely 
altaefaed^  and  often  it  is  found  at  aatopqr  eatiinly  eeparated  Iran  Ibe 
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mucous  membrane.  It  is  almost  invariably  associated  with  membrane  in 
the  larynx.  Usually  the  membrane  in  the  bronchi  is  continuous  with 
that  in  the  trachea.  Occasionally  I  have  seen  the  trachea  and  larger 
bronchi  passed  over  and  found  membrane  only  in  the  larynx  and  smaller 
bronchi.  As  a  rule,  the  bronchi  of  both  sides  are  aflfected,  and  to  the 
same  degree.  I  once  saw  a  case  of  larjrngeal  diphtheria  in  which  mem- 
brane was  found  only  in  the  bronchi  of  one  lung.  The  above  exceptions 
are  to  be  explained  as  accidents  in  the  mechanical  transportation  of 
bacilli. 

The  extent  of  the  membrane  varies  greatly  in  different  cases.  It 
may  stop  at  the  bifurcation  of  the  trachea  or  at  the  bifurcation  of  the 
primary  bronchi;  but  if  it  goes  beyond  this  point  it  is  likely  to  extend 
to  the  minutest  subdivisions.  Exceptionally  a  very  tough  fibrinous 
membrane  forms  in  the  trachea  and  bronchi,  of  sufficient  thickness  and 
consistency  to  be  expelled  as  a  cast,  reproducing  almost  the  entire  bron- 
chial tree. 

The  inflammation  of  the  mucous  membrane  of  the  larynx,  trachea, 
and  bronchi  is  very  much  less  severe  and  more  superficial  in  character 
than  that  of  the  pharynx,  tonsils,  and  upper  air  passages. 

The  buccal  cavity  is  very  seldom  covered  by  the  membrane;  but 
in  the  worst  cases  of  pharyngeal  disease  it  may  line  the  cheeks,  cover 
the  lips,  gums,  and  more  or  less  of  the  hard  palate,  but  rarely  the 
tongue.  It  usually  occurs  in  patches  rather  than  as  a  continuous  mem- 
brane. In  one  case  I  saw  the  membrane  on  the  lower  lip,  extending 
on  to  the  face,  though  the  buccal  cavity  was  free.  It  is  not  common 
for  the  diphtheritic  membrane  to  spread  down  the  digestive  tract.  In 
127  autopsies  studied  by  Councilman,  Mallory,  and  Pearce,  in  which 
the  extent  of  the  membrane  was  carefully  noted,  it  was  found  twelve 
times  in  the  oesophagus,  five  times  in  the  stomachy  and  once  in  the 
duodenum.  The  amount  of  membrane  varied  from  small  striations  on 
the  folds  of  the  stomach  or  oesophagus  to  a  complete  covering.  The 
accompanying  changes  consist  in  infiltration,  haemorrhage,  and  cell 
degeneration.  In  the  intestines  there  is  often  found  a  hyperplasia  of 
the  lymphoid  elements — solitary  follicles  and  Peyer's  patches — ^with 
changes  similar  to  those  in  the  lymph  nodes  elsewhere  in  the  body,  but 
nothing  else  that  is  characteristic. 

The  writers  just  referred  to  found  otitis,  usually  double,  in  60  per 
cent  of  144  autopsies ;  although  in  less  than  one  third  of  the  number  was 
the  complication  recognised  during  life.  Mastoid  disease  is  infrequent. 
Otitis  is  usually  the  result  of  direct  extension  from  the  pharynx.  It  may 
be  due  to  the  diphtheria  bacillus  alone,  to  the  streptococcus  alone,  or  more 
frequently  to  both  combined;  occasionally  the  pneumococcus  is  found. 
Conjunctival  diphtheria  is  rare  and  probably  due  to  accidental  infection 
rather  than  extension  through  the  lachrymal  duct.    Before  the  advent  of 
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anlitoxin^  it  almost  invariably  resulteil  in  destruction  of  the  eye;  but  a 
number  of  cases  successfully  treated  have  now  been  reported,  and  one  has 
recently  come  under  my  own  observation.  Diphtheria  may  attack  any 
muco-cutaneous  surface,  especially  the  anus,  prepuce,  or  female  genitals; 
any  abraded  cutaneous  surface,  or  recent  wound,  most  frequently  the 
tradiGotomy  wound  of  the  neck.  The  diphtheria  bacilli  have  been  found 
in  pure  culture  in  superficial  abscesses. 

Visceral  lesions. — The  visceral  lesions  ^  of  diphtheria  are  due  partly 
to  the  action  of  the  diphtheria  toxins  and  partly  to  the  invasion  of  the 
body  with  other  organisms,  especially  the  streptococcus.  It  ik  to  esperi- 
mental  diphtheria  that  we  owe  our  most  accurate  knowlodj^*  of  tlie  for- 
mer changes,  for  in  human  diphtheria  the  large  proportion  of  all  the 
fatal  cases  show  infection  with  other  organisms,  particularly  the  strepto- 
coccus, to  a  less  degree  the  pneuraococcua  or  staphylococcus.  The  fre- 
quency with  which  these  bacteria  are  found  at  autopsy  in  different 
organs  has  been  already  stated. 

The  visceral  lesions  of  diphtheria  consist  in  wide-spread  areas  of  cell 
degeneration  similar  to  those  which  have  already  been  described  as  oc- 
curring in  the  epithelial  cells  of  the  affected  mucous  membranes,  to- 
gether with  hjpmorrhages  due  to  changes  in  the  blomi- vessels  and  pos- 
sibly in  the  blood  itself. 

The  lymph  nodes  of  the  ccr\*ica!  region  are  tlic  most  constantly  and 
the  most  seriously  affected.  Similar  but  less  marked  changes  are  seen 
in  the  tracheo-hronchial  and  the  mesenteric  groups,  and  in  the  lymph 
nodules  of  the  mucous  membrane  of  the  stomach  and  intestine.  There 
are  degenerative  changes  in  the  cells  of  the  nodes  most  affected,  with 
marked  infiltration  with  leiicfx\vtcs  and  frequently  small  hfpmorrhages. 
The  cellular  tissue  in  tlie  neighbourhood  of  the  cervical  nodes  is  often 
extensively  infiltrated  with  cells.  The  process  in  the  lymph  nodes  usu- 
ally terminates  in  resolution*  rarely  in  suppuration. 

The  changes  in  the  spleen  are  quite  constant.  The  organ  is  swollen, 
sometimes  very  much  so,  and  deeply  congested.  Ilgemorrhages  are  often 
seen  beneath  the  capsule;  the  spleen  pulp  is  soft,  the  fnllicles  are  large, 
and  cell  degeneration  is  quite  constantly  observed  similar  to  that  wliich 
takes  place  in  the  lymph  nodes. 

There  are  frequently  small  hiemorrhages  beneath  the  capsule  of  the 
liver,  and  sometimes  these  are  seen  throughont  t!ie  organ.  There  are 
found  scattered  through  the  liver,  areas  of  necrotic  hepatic  cells  which 
are  peculiar  to  this  disease;  some  of  these  areas  are  infiltrated  with 
leucocvtes. 


*  For  an  exhaustive  study  of  the  pathalogical  anatotnj  of  diphtheria,  see  mono* 
graph  of  Councilman,  Mallory,  and  Poarco  (Bostoa,  1001) ;  being  a  study  of  220  fatal 
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The  kidneys  are  involved  in  almost  all  fatal  cases  except  where  d< 
occurs  early  from  laiyngeal  stenosis,  also  in  nearly  every  severe  case 
which  terminates  in  recovery.  Acute  degeneration  of  the  epithelium 
of  the  tiilies  and  the  tuft^  is  seen  in  less  severe  cases  and  those  of 
shorter  duration,  and  is  the  direct  result  of  the  action  of  the  toxins  in 
the  hlood.  In  the  more  severe  and  protracted  cases  there  is  acute  dif- 
fuse  nephritis  of  variable  t}^e  and  intensity.  There  is  no  form  of  in- 
flammation which  is  peculiar  to  diphtheria;  in  some  cases  the  intersti- 
tial  changes  predominate,  in  others  the  glomerular  changes.  Welch 
mentions  hyaline  changes  in  the  glomerular  capillaries  and  small  arter- 
ies as  the  characteristic  feature  of  the  nephritis  of  diphtheria* 

In  children  dying  suddenly  in  the  early  stage  of  the  disease,  cardiac 
thrombi  are  occasionally  found.  They  may  form  rapidly  only  a  short 
time  before  death,  or  slowly  during  several  days  when  the  circulation 
is  very  feeble.  Portions  of  these  thrombi  may  be  carried  into  the  pul- 
monary or  systemic  circulation,  causing  embolism  in  any  of  the  arter* 
ies  of  the  extremities,  the  lungs,  or  other  viscera.  Even  in  the  early 
fatal  cases  tlie  heart  muscle  may  be  seriously  affected ;  in  the  later  ones 
this  is  almost  constant.  The  changes  consist  in  a  toxic  myocarditis, 
left  ventricle  being  most  involved. 

Degeneration  of  the  arteries,  especially  of  the  endothelial  layer, 
occasionally  seen,  and  there  may  i>e  infiltration  of  the  adventitia.     The 
arteries  of  any  of  the  viscera  may  be  the  seat  of  hyaline  degeneration. 

Lesions  of  the  brain  are  rare;  both  liaemorrhage  and  embolism  may 
be  met  with.  In  the  spinal  cord  and  membranes  multiple  hiemorrhages 
occasionally  occur.  The  characteristic  lesion,  however,  consists  in  de- 
generative changes  which  are  found  to  some  degree  in  nearly  all  the 
more  severe  cases  which  have  been  examined.  The.se  affect  the  ganglion 
cells  of  the  anterior  horns,  the  anterior  and  posterior  nerve-roots,  and 
sometimes  the  pyramidal  tracts  and  columns  of  Goll.  In  some  cased  of 
paralysis  induced  in  animals,  lesions  practically  identical  with  those  of 
ordinary  poliomyelitis  have  been  seen.  Some  recent  writers  (Katz  and 
Crosz)  are  of  the  opinion  that  the  cord  lesions  are  primary  and  the 
degeneration  of  the  spinal  nerves  secondary.  However,  the  general  opin- 
ion still  prevails  that  certainly  the  less  severe  cases  of  diphtheritic 
paralysis  are  due  to  peripheral  rather  than  to  central  lesions.  Degenera- 
tive changes  have  been  found  also  in  the  pneumogastric,  spinal  acces- 
sory»  hypoglossal,  motor-oculi,  and  in  the  cardiac  nerves.  These  nerve 
degenerations  produced  by  the  diphtheria  toxin  constitute  one  of  the 
most  striking  lesions  of  diphtheria.     (See  Multiple  Neuritis.) 

In  infants  and  young  children  broncho-pneumonia  is  found  at  au- 
topsy in  fully  three  fourths  of  the  cases,  and  in  a  large  proportion  of 
these  it  is  the  cause  of  death.  It  is  well-nigh  constant  in  cases  of  diph- 
theritic bronchitis  of  the  finer  tubes,  and  is  usually  present  where  the 
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membrane  has  extended  ti>  the  bifurcation  of  the  trachea.  Tim  hrgmt 
factor  in  the  prfxitiction  of  pnetimonia  U  the  inpiration  of  diphtheria 
bacilli  and  streptococci  from  the  upper  air  pattagw ;  an  important  part 
is  also  played  by  the  pneumoooocna  and  the  influcmca  bacillaa.  These 
organiama  may  be  present  in  many  oombinationa. 

With  laryngeal  stenosia,  some  emphysema  ia  invariably  praentp  anil 
usually  it  U  of  the  vesicular  variety.  In  titrtiiii  or  protracted  eases  of 
atanosis  there  may  be  interatitaal  emphyvn-ma.  Rupture  of  some  of 
these  blebs  may  load  to  the  escape  of  air  into  the  cellular  tissue  of  the 
mediastinum  or  of  the  neck^  which  may  result  in  the  prodnetioo  of  a 
general  emphysema  of  the  aubcutaneouit  cellular  ttMOii. 

B/(/ad.— According  to  the  studies  of  Kwing^  Moiaa,  BilUpgi^  and 
others,  there  is  found  in  all  severe  cases  of  diphtheria  a  reduction  in  the 
numlier  of  red  cells  to  the  extent  of  M0,000  to  2,000,000.  There  ia  a 
nearly  pro]M>rtionate  reduction  in  the  hemoglobin^  this  ainonnting  to 
from  12  to  28  per  cent  While  the  hemoglobin  falLi  eoincidently  with 
the  number  of  rt>d  cells,  it  is  regainml  much  more  slowly.  ^j|gf**^ 
tosis  is  generally  pr«?««ent,  and  usually  proportionate  to  the  aemity  of 
Hie  attack^  but  is  occasionally  wanting  in  the  most  severe  as  well  as  in 
some  of  the  very  mildest  easss.  Th/6  inersast  in  the  leocoeyies  is  in  the 
p<>Iynuclcar  forms*  Epgel  his  noted  Ibo  £nR|Q«t  prsisntii  of  mydo- 
cytes,  especially  in  fatal  cases,  the  proportion  dt  tfafsw  in  somi  instaiMne 
reaching  16  per  cent  of  the  white  cella.  In  his  ohservattonay  every  osiO 
in  which  the  myelocytes  eioeeded  t  per  omtf  proved  fatal. 

Symptoma — The  clinical  picture  of  diphtheria  is  one  which  pments 
wide  variations,  depending  upon  the  principal  location  of  the  dissasOy  its 
severity,  and  its  compUoatkinsL  For  practical  piirpowi  the  Utkming 
seems  the  simplest  grouping  tliat  can  he  made: 

L  The  mild  eases^  in  which  there  is  eilher  no  nMolirm^  or  fko 
amount  of  nMunbrane  la  email  and  Itmilod  to  the  tooaEla  or  to  the  nose* 
with  few  or  none  of  the  eooititiitional  arjnnptona  whleh  follow  absorp- 
tion  of  the  diphtheria  poJaon*  These  eases  paiialEa  esssnliaHy  ol  the 
character  of  a  local  dtssass> 

8.  The  seveiw  cms,  wUdi  aiw  of  tw,>  kiate:  int.  Umi  is  wVUk 
there  are  marked  evidMas  of  ooostttutinnal  pnlawilug  timn  dlphliarla 
timns;  and,  seoondly,  theoe  with  laryngeal  stenosis^  The  tivt  form 
is  ttsnally  aceompaoied  by  m  eistMSve  formation  of  mnabraoe  m  the 
phaiyu  ind  somoUaies  in  the  nose*  The  htfynx  wmj  be  involved 
seoondarfly  to  disease  in  the  pharynx  or  nose,  or  it  o^y  be  priffiarily 
aflistted* 

3.  The  cases  of  mixed  infeciion  or  the  septic  eases.  In  very  iiMuqr 
of  the  esses  of  the  two  preeedtng  groups  ehreptoooeei  are  found  in  tha 
throat,  but  thqr  are  not  ia  sallieisot  numbers  or  of  anIlMnt  viralcnoa 
to  modify  the  eomt  of  the  disease     In  the  cases  te  wUdi  the  Im 
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mixed  infection  is  applied^  in  addition  to  the  constitutional  symptoms  of 
diphtheritic  toxaemia  and  the  local  conditions  which  usually  attend  it, 
there  are  marked  evidences  of  a  general  septicemia,  usually  due  to  the 
strepto90ccus.  In  these  cases  the  symptoms  of  inflammation  are  espe- 
cially prominent,  not  only  in  the  pharynx  but  sometimes  in  the  lymph 
glands  and  cellular  tissue  of  the  neck,  which  may  be  followed  by  sup- 
puration or  sloughing.  This  form  is  frequently  complicated  by  bron- 
cho-pneumonia even  without  larjrngeal  disease,  and  sometimes  by  severe 
nephritis. 

Cases  without  membrane. — During  an  epidemic  of  diphtheria  in  a 
family  or  an  institution,  cases  are  frequently  seen  which  present  the 
clinical  evidences  of  only  a  catarrhal  inflammation  of  the  nose  or  phar- 
ynx, and  yet  cultures  show  the  presence  of  the  diphtheria  bacillus. 
Such  cases  may  be  examples  of  simple  catarrhal  inflammation  with  the 
accidental  presence  of  the  diphtheria  bacillus;  or  the  inflammation  may 
be  caused  by  infection  with  tiie  diphtheria  bacillus,  but  not  of  sufficient 
intensity  to  lead  to  the  production  of  a  membrane.  The  latter  is  the 
view  of  pathologists,  and  the  one  to  which  clinicians  must,  it  seems, 
inevitably  come.  However,  a  membrane  has  so  long  been  regarded  as  a 
sine  qua  non  of  this  disease  that  the  existence  of  diphtheria  without  it, 
is  something  which  the  clinician  finds  it  hard  to  grasp. 

Catarrhal  diphtheria  may  be  either  pharyngeal  or  nasal.  In  the 
pharjrngeal  cases  there  are  present  the  usual  appearances  belonging  to 
a  catarrhal  inflammation  of  moderate  severity,  often  accompanied  by 
swelling  and  tenderness  of  the  cervical  lymph  glands. 

The  nasal  cases,  in  my  experience,  have  been  most  frequent  in  in- 
fants or  very  young  children.  Constitutional  symptoms  may  be  want- 
ing or  so  slight  as  to  be  overlooked.  The  only  striking  thing  is  a  per- 
sistent nasal  discharge  which  may  be  serous  and  frothy,  purulent  or 
bloody.  It  is  usually  copious,  often  excoriating  the  upper  lip  and 
sometimes  continuing  for  three  or  four  weeks  before  any  other  symp- 
toms are  observed.  I  have  known  it  to  be  mistaken  for  a  syphilitic 
coryza.  Such  cases  can  be  recognised  with  certainty  only  by  cultures. 
Clinical  evidence  of  their  true  character  is  sometimes  afforded  by  the  ap- 
pearance of  visible  membrane  in  the  nose  or  phar3mx,  by  the  development 
of  croup,  or  by  the  fact  that  they  cause  diphtheria  in  other  children. 

Catarrhal  diphtheria  is  not  in  itself  serious,  but  it  may  be  followed, 
particularly  in  young  children,  by  laryngeal  diphtheria,  or,  after  it  has 
existed  for  a  time,  pharyngeal  diphtheria  may  develop  in  its  usual  form. 
Cases  like  those  just  described  are  to  be  distinguished  from  others  in 
which  bacilli,  either  of  the  virulent  or  the  non-virulent  variety,  are 
found  without  any  evidence  of  inflammation. 

Cases  with  a  sw^ll  amount  of  membrane, — Tonsillar  diphtheruL — 
The  exudation  is  usually  limited  to  the  tonsils  (Plate  XVIII,  A),  and 
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may  partake  of  the  character  of  either  foIUciiIar  or  cronpotia  toDiiUittai 
sometimes  there  i&  a  jglight  extensioa  tci  the  faucial  pillars  or  to  the  phar- 
ynx. These  caset;  are  quite  common^  and  ia  iomo  rpidemicii  mmt  of  tboae 
seen  are  of  this  variety^  They  are  more  freqtumt  in  older  duldnm  and 
adults  than  in  infanta  and  young  children. 

The  onset  is  accompanied  by  a  little  sorencssa  of  the  throat;  the  ini- 
tial temperature  is  from  101''  to  104^  F« ;  but  the  ajinptoma  art  often  not 
severe  enough  to  keep  the  patient  in  bed.  If  aeen  earij}  (tm  thioal 
shows  slight  redness,  followed  by  a  gray  film,  and  later  by  a  gray  or 
white  deposit  upon  the  tonaila.  It  may  start  as  a  small  patch  which  ea* 
larget^^  or  as  small,  isolated  spoU  which  ooaleaee  or  ramain  aeparafe 
Until  it  disappears  the  membrane  gmierally  ranaina  of  ita  original 
colour.  It  is  geoerally  quite  adhereat,  and  can  not  earily  be  mcnofed 
with  a  swab ;  usually  it  is  sharply  defined,  but  with  a  aomewliat  UTignlmr 
outline.  In  many  casea  the  patch  ia  not  larger  than  the  finger  naiL 
The  inflammatory  changes  in  the  pharynx  are  alight;  a  faint  led  araola 
u  frequently  present  at  the  border  of  the  patch.  The  lymph  glandi 
behind  the  jaw  may  be  slightly  awoUen.  There 
and  very  little  increase  in  the  aalira  or  muena  ffom  the  pharynx.  8 
oonstitntional  symptoms  are  present,  but  they  are  never  aeveie.  The  I 
perature  commooly  continues  abofe  the  normal  whUe  the 
lasts,  its  usual  range  being  from  100*  to  lOS*  F.  The  nembraoe  re- 
mains from  three  to  seven  days^-Mi  shorter  time  if  antitoxin  b  aifd.  It  la 
very  often  a  matter  of  surpriae  that  ao  aroall  an  exudate  ia  ao  peraiateBL 
The  urine  is  generally  normal.  The  parents  aie  loath  to  bdieve  ttial 
strict  quarantine  is  neoaaaary  in  ao  mild  an  tllnow;  and  wbefe  the  iMBi* 
brane  is  only  upon  the  tonaOa,  eten  after  the  diaeaae  haa  mn  ita  eonnep 
the  physician  may  be  lead  to  donht  the  diafnoeb  of  di|ihlheria. 

In  many  oasea  one  with  experienoe  csn  nanally  make  an  aeenrate  diag- 
nosis from  the  clinical  symptoma  alone;  bnl  there  are  many  othara  in 
which  the  diagnoais  from  ordinary  tonaillttia  is  impoaaible,  eiwn  by  the 
most  practiscHl  observeri,  exoept  by  enllnrei.  W\ym  diphtheria  heeiUi 
are  found  in  these  mild  caaea  the  qoealian  often  artaoa  whether  they  may 
not  be  the  non*Tirulent  form.  Park  taaled  forty  such  cHn%  and  found 
the  bacilli  to  be  Timlent  in  thirty- Ave  and  nonpftmlant  in  tva  In 
twenty  of  tlie  forty  cases  the  clinical  diagnoeia  mm  folUenlar  tnnaUlitia.^ 

80V€r$  ctues. — ^The  clinical  pietttw  of  diphthejia  ia  m  roodillad  hf 
the  nae  of  antitoxin  that  thoae  who  see  it  givan  r^gnkrty  and  mAf  can 
have  but  little  ooneeptkin  of  the  horrora  of  thia  Jinnni  when  not  thna 
influenced.    The  onset  in  aevera  eaaea  amy  be  gradnal,  e?en  miidiofia. 

*  Fron  QM  af  th«M  mild  mmm  wav  ohtabiad  a  kadllBs  mham  rInilHMa  m  gnallj 
«a«aid«l  that  obtainad  fmei  aof  olli»f  ow  af  dlpbtlMrla.  Chai  Ha  < 
lbrlhipf^ipafalkQortoxlaaliirl«|sKlii«teM.    tlwrnk^oMMaet 

loxbis  that  tha 
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There  is  then  a  slight  indispositioD  for  a  day  or  ti 
soreness  of  tl^e  throat ;  the  temperature  may  be  but 
times  less  than  100°  F,  The  symptoms  oiay  steadil; 
for  four  or  five  days,  until  the  maximum  is  reache^ 
disease  begins  abruptly  with  vomiting,  headache,  c] 
temperature  of  103 "*  or  104°  F.  Occasionally,  the 
attention  is  the  swelling  of  the  cervical  lymph  gla 
great  that  mumps  is  suspected.  The  abrupt  onset; 
young  children  than  in  those  who  are  older.  ' 

The  membrane  upon  the  tonsils  resembles  that  i 
viously  described,  but,  instead  of  remaining  limited 
spreads  to  the  fauces,  the  lateral  wall  of  the  phi 
rhino-pharyax,  and  the  posterior  nares.  The  raj 
membrane  extends  is  in  direct  proportion  to  the  f 
In  some  cases  it  may  cover  all  the  parts  mentioned 
from  its  first  appearance ;  in  others  this  may  requii 
the  nose  is  first  affected  there  is  an  abundant  di 
mueus,  occasionally  tinged  with  blood,  which  ma 
before  any  membrane  is  visible. 

When  a  severe  case  is  fully  developed  there  ia 
charge  of  mucus  from  the  mouth  and  nose.  The 
cial  ring,  and  the  pharynx  are  covered  with  membn 
which  is  at  first  gray  and  gradually  becomes  dai 
dirty  olive-green  colour.  Membrane  is  sometimes 
in  patches  in  the  mouth.  There  is  obstruction  to 
the  swelling  of  the  palate,  the  tonsils^  and  the  tisfl 
ynx;.  the  mouth  is  half  open,  the  breathing  noisj 
the  lips  are  fi&sured  and  bleed  readily.  Occasion 
orrhages  occur  which  may  necessitate  plugging  th 
are  generally  blocked  by  the  swelling  and  the  fal 
charge  excoriates  the  upper  lip,  and  frequently  ha 
ing  the  second  week  there  may  be  regurgitation 
nose,  owing  to  paralysis  of  the  palate.  The  lym] 
of  the  Jaw  swell  rapidly;  in  severe  cases  they  ar 
there  may  also  be  extensive  infiltration  of  the 
them,  although  this  is  more  characteristic  of  t 
feetion* 

The  constitutional  symptoms  usually  increase 
tension  of  the  membrane.  In  the  most  severe  ea 
whelmed  with  tJie  poison,  and  all  the  evidences  « 
present  by  the  third  day  of  the  disease.  This  is  t 
lar  weakness  and  prostration,  by  a  feeble,  rapid  pi 
of  complete  apathy  or  stupor,  sometimes  altera 
lessness.    It  ia  more  frequent  for  the  constitutioni 
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greduall;,  and  not  to  reach  their  height  before  the  fourth  or  fifth  day. 
The  ptilse  becomes  rapid,  weak,  and  oompfBaaible,  aometiiiiai  irregular; 
and  there  ia  a  great  and  steadily  inoraaaiiig  anemia.  The  mume  of 
the  temperature  in  irregular,  and  beata  no  eomttaot  relation  to  the 
severity  of  the  other  symptoms.  Its  uisual  rangt?  is  from  101*  to  103*. 
hut  in  somi^  of  th<*  woi^t  caaaa  it  may  Mtar  go  abof«  lor  F.  It 
fluctuates  irregularly  vrith  the  dmlopmani  of  oomplioatioiii,  and  some- 
times without  apparent  cause.  By  the  aeoood  or  third  day  the  urine 
r^^larly  shows  the  presence  of  albumin,  and  by  the  end  of  the  first 
week  the  quantity  is  often  large.  Granular  and  hyaline  casts,  and  ooca- 
aionally  blood  in  small  quant itics«  are  also  found.  The  amount  of  urina 
aeoretecl  ig  not  noticeably  dimmiahed,  and  dropsy  ts  fmm  Thare  ia  fsom* 
plete  anorexia^  and  often  Tomiting  and  diarrhcu  are  pi  mint;  in  aoma 
of  tlie  cases  tbqr  are  promin^it  Nenroos  symptoma  are  seen  in  all  the 
very  severe  cases.  There  may  be  dttlnaes  and  apathy^  but  mors  fm* 
quently,  owing  to  the  discomfort  arising  from  local  symptama^  theps  la 
ejctnmie  reatlaasnaas  and  excitement,  somitinies  foUowed  by  daUrium. 

At  any  time  during  the  first  week,  but  not  often  after  that  ttma, 
symptoms  may  arii«e  indicating  that  the  disease  has  extanded  to  the 
larynx.  The  fir^t  ^igns  of  laryngeal  invaaien  usually  appear  from  the 
second  to  the  iifth  day  of  the  disease.  Tbasi  ait  at  firat  boaraenoaSp  a 
croupy  cough,  and  slight  dyspniBa.  In  the  atfan  aaaas  Ihoat  qrntploau 
steadily  increaae  until  all  the  signs  of  taijiigaal  aliaPDsia  are  preaqnt 
The  symptoms  of  diphtheria  of  the  larynx,  wfaatlier  it  begins  thetu  or 
follows  disease  of  the  pharynx,  have  already  been  described  in  the  dinp* 
ter  on  Diseases  of  the  Larynx. 

The  local  prooeas  in  the  pharynx  seems  to  be  a  aslf-limited  mm, 
even  when  no  antitoxin  is  used.  It  osoally  reachaa  its  height  by  the  fifth 
or  sixth  day.  and  after  that  the  aypaarances  do  not  duu^  aalcrially 
for  two  or  tlm^  days.  Prom  the  seventh  to  the  tenth  dny,  in  favunaUa 
caaes,  the  diphtheritic  membrana  taigina  to  1<nsen  and  separate  fmm  its 
attachment  It  hanfs  koaatj  tnun  the  palate  or  uvula,  and  oan  oflan  ba 
pulled  away  in  targe  wnsaesi,  Hie  dalashnMDt  ia  traqwolfy  iupid»  aaA 
in  two  or  three  days  from  the  time  when  the  first  impreifuasaal  ia  aaant 
the  tonatb  and  phaiynx  may  be  alnoal  £ree  fnm  ymnilifMia  The  mu* 
eoua  amrfaoe  left  behind  ia  of  a  bright  red  eobur  and  Uaada  aaaily*  The 
separation  of  the  membrane  ui  the  nose  and  rhino^pharynx  takes  plaot 
more  slowly.  Prom  the  former  it  may  djajntmrate  gradually  or  cone 
away  su  masse.  With  the  diaappoaranee  of  the  mamhrane  the  local  sy»p> 
toma  abate  rapidly — the  disdmfga  eaaaas,  the  swelling  of  the  lymph 
glands  subsides^  dc^lutitioQ  haooaMS  easy  and  oaturmi,  and  nasal  breaSlK 
ing  ia  in  eatshlislind  Whan  aalitmrin  is  given  the  local  prooam  paasaa 
through  similar  alagea,  but  much  more  rapidly* 

StDUlteneoya^  wUk  these  ehaofui  in  the  throat  the 
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symptoms  improve,  but  much  more  slowly.  Convalescence  is  often  pro- 
tracted. The  ansBmia  and  muscular  weakness,  and,  most  of  all,  the  feeble 
heart  action,  may  persist  for  weeks. 

Instead  of  the  usual  course  just  described,  the  diphtheritic  mem- 
brane may  persist  for  two  or  three  weeks.  In  rare  cases  relapses  occur, 
the  membrane  forming  again  after  it  has  entirely  or  partially  disap- 
peared. 

The  early  course  of  the  disease  in  the  fatal  cases  often  does  not  dif- 
fer from  that  of  the  severe  cases  which  end  in  recovery,  except  in  the 
malignant  form,  which  kills  in  twenty-four  or  forty-eight  hours,  and 
which  is  very  rare.  In  very  young  children  death  is  most  frequently  due 
to  broncho-pneumonia,  usually  accompanying  diphtheria  of  the  larynx 
and  bronchi.  It  may  also  be  due  to  progressive  asthenia  the  result  of 
diphtheritic  toxaemia,  or  to  heart  failure,  which  may  come  early  or  late; 
rarely  to  nephritis. 

Pneumogastric  paralysis, — This  usually  follows  severe  types  of  infec- 
tion, and  is  seen  not  only  in  cases  in  which  no  antitoxin  is  given,  but 
also  when  it  is  administered  late  or  in  too  small  doses.  In  such  circum- 
stances the  early  toxaemia  may  be  neutralised  and  the  local  disease  in  the 
larynx  and  trachea  controlled ;  yet  so  susceptible  are  the  nervous  tissues 
to  the  action  of  the  diphtheria  toxin,  that  injury  sufficient  ultimately 
to  produce  death  may  still  have  been  done.  This  is  most  frequently 
through  the  action  of  the  toxin  upon  the  pneumogastric  nerves. 

Pneumogastric  paralysis  may  come  on  at  any  time  in  the  course 
of  the  disease,  but  seldom  earlier  than  the  end  of  the  second  week.  By 
this  time  the  throat  has  usually  cleared  off  entirely,  and  the  patient  is 
considered  convalescent.  The  physician  has  ceased  his  frequent  visits 
and  looks  in  only  once  a  day  to  satisfy  himself  that  all  is  going  well. 
The  symptoms  relate  to  the  stomach,  the  heart  and  the  respiration. 
Usually  the  first  thing  to  attract  notice  is  that  the  patient  refuses  food 
and  vomits  occasionally,  afterward  persistently,  without  apparent  cause. 
If  the  pulse  is  carefully  observed  it  is  found  to  be  much  slower  than 
previously,  being  only  80  or  90  when  it  was  formerly  120  or  more.  It 
is  also  weaker,  compressible,  and  often  somewhat  irregular.  The  face 
is  pale,  often  slightly  cyanotic,  and  moderate  dyspnoea  may  be  noticed. 
There  are  frequent  attacks  of  severe  abdominal  pain  which  comes  in 
paroxysms,  and  is  usually  referred  to  the  epigastrium.  These  symptoms 
in  most  cases  gradually  increase  in  severity  for  two  or  three  days,  but 
sometimes  develop  with  such  intensity  that  death  occurs  within  twelve 
or  twenty-four  hours.  The  later  symptoms  are  a  continuance  of  the 
abdominal  pain  and  vomiting;  there  is  a  feeling  of  great  precordial 
oppression  and  distress  accompanied  by  dyspnoea ;  the  respiration  is  shal- 
low and  often  rapid ;  the  face  is  either  pale  or  cyanotic ;  the  extremities, 
cold;  the  pulse,  slow,  irregular  and  intermittent,  becoming  rapid  on 
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tbB  slightest  exertion.  The  heart  eotuids  are  WBak,  the  mnsculsr  quality 
ii  absent,  and  the  rhythm  much  dbtorbed.  There  may  be  no  mumiurft. 
There  is  great  restiessneeay  but  the  mind  id  aitirely  dear.  Death  unually 
results  from  syneope'  which  may  come  quite  uuildenly,  often  from  00 
Blight  exertion  m  turning  over  in  Uxl  or  attempting  to  take  food. 

Not  all  the  cases  are  ao  mten^  In  the  milder  fomu  of  the  condition 
there  is  some  palpitation^  an  irregular  pulse,  idight  dyspncea,  and  occa* 
sional  syneopal  attaeki&»  but  of  no  great  severity.  Such  symptoms  may 
eorne  and  go  tnr  several  days  and  than  disappear;  but  mont*  frequently 
they  prove  to  be  the  beginning  of  the  mora  serious  form  oi  the  oom- 
plication. 

The  time  of  occurrence  of  pneumogastric  paralysis  varies  eooikl* 
erably.  It  may  be  as  late  as  the  third  or  fourth  week.  The  late  eases 
are  generally  associated  with  some  other  form  of  post^ipbtberilk  par^ 
alysis. 

Sudden  heart  failure  may  be  seen  late  in  diphtJieria  quite  apart  from 
tlie  symptoms  ju.Ht  described.  It  may  occur  with  few  or  no  preoKnutory 
symptoms ;  a8  when  a  child  falls  dMd  after  walking  across  a  room*  or 
snddenly  sitting  up  in  bed,  or  from  aome  other  moscnlar  effort^  or  pea- 
sibly  aa  a  consequence  of  passion  or  excitement  I  knew  of  one  little 
girl  who  was  considered  weU  enough  to  go  eoastJng  and  wbo  died  sodden^ 
after  the  effort 

The  explanation  of  heart  failure  during  or  after  diphtheria  is  there- 
fore not  always  the  same.  When  it  oocurs  at  the  height  of  the  disease 
it  is  sometimes  doe  to  cardiac  thromboaaa,  probably  always  assnrialed 
with  changes  in  the  muscular  walk.  When  It  ooenvi  late  and  fbllowi 
some  sudden  muscular  effort  or  eteiteaent  wUIkniI  {Mwoioiiilefy  symp* 
toms  of  any  sort,  it  is  probably  tlM  imlt  of  chaBgas  in  the  nttcnlar 
walls — a  toxic  myocarditis.  When  prodromal  sjinplofiia  are  praseot,  and 
particularly  when  accompanied  by  vomitinf,  abilomtBal  pain,  and  dis- 
turbed respiration,  it  is  probalily  the  residt  of  a  Umc  neoritis 
either  the  pneum<igastric  or  the  cardiac  nervtis,  and  is  to  be  1 
a  form  of  post-diphtheritie  paimlysia.  In  many  eaaaa»  ao  doobil»  changes 
am  present  both  in  the  neifes  and  in  the  myooaidiina*  Tfm  olber  toni§ 
of  diphtheritic  paralysis  whieb  may  remit  fatally,  are  diecnesad  in  the 
chapter  on  Diseases  of  the  Feripberal  Kenres, 

Casu  of  mis4fd  imfecium  or  ntplit  difkih^ia, — ^Tbe 
naoally  sefoie  from  the  oolHt  The  cxiidatlw  la  these 
of  a  yidlow,  or  dirty-gny,  or  olifw  eolonr^  somstfines  hel^ 
from  the  presence  of  hlood.  The  mooihraae  is  nanaUy  < 
ing  tlie  entiiw  fimrpuL^  oflen  egctendiBf  to  the  nose  and  the  aaiddke  ear, 
and  ooceoionaHy  sfirsiding  to  the  boeed  eavity.  There  Is  gieel  sveUt^f 
of  the  tonsils  and  nrnla,  and  it  is  often  tmposatble  to  obtain  a  view  of 
thephaf7iS3c;aU  the  etldances  of  JnliamtaaHoa  aio  nsaaHy  MMto  giarkod 
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than  in  the  se?ere  uncomplicated  cases.    Sometiai 
of  a  necrotic  character,  and  there  may  be  exten 
tonsils,  the  uvula,  or  the  soft  palate*    The  nasal 
abundant,  and  often  very  offensive.     There  is  m 
cervical  lymph  glands,  and  frequently  extensive  in 
iar  tissue  of  the  neck,  so  that  the  head  is  throii 
pressure  upon  the  larynx  and  trachea.    The  swell! 
distinct  collar,  reaching  from  ear  to  ear  and  fiUin 
beneath  the  jaw.     The  pressure  upon  the  jugular 
lion  and  swelling  of  the  face  and  congestion  of  tb 

The  general  syniptoiiis  are  those  of  a  severe  I 
perature  is  usually  higher  than  in  simple  diphtheil 
course,  but  is  generally  high  and  sometimes  fluct^ 
to  106°  F.    In  the  cases  characterised  by  such  hij 
frequently  found  a  general  streptococcus  or  pneun 
ally  the  former.    The  pulse  is  weak,  rapid,  and  con 
eral  circulation  is  poor,  the  extremities  are  ofteB 
muscular  prostration,  and  both  vomiting  and  c 
There  may  be  excitement,  restlessness,  and  acti? 
apathy,  and  stupor.    Nephritis  is  very  frequent  i 
urine  contains  a  large  amount  of  albumin  and  cf 
rarely  blood.     In  a  large  proportion  of  the  chil 
old  broncho-pneumonia  develops.     Severe  sympt 
two  days  to  a  week;  the  patient  may  die  from  tiii 
larynx,  or  there  may  be  suppression  of  urine  ai 
but  more  frequently  the  cause  of  death  is  astl 
monia.     Death  usually  oecurs  w*hile  the  local  c 
Occasionally  it  comes  later  from  heart  failure, 
improvement  have  begun. 

Those  who  manage  to  escape  the  dangers  oi 
still  others  to  encounter.  Among  the  latter  i 
tensive  sloughing  in  the  throat  or  of  the  celli 
which  may  1>e  followed  by  severe  or  even  fatal  h 
puration  of  the  same  region,  late  nephritis,  pnei 
finally  paralysis  of  the  heart  or  respiration. 

Complications  and  Sequel®. — Most  of  the 
theria  have  already  been  mentioned  cither  unde 
Symptoms.     It  only  remains  to  consider  their  c 

Otitis  occurs  particularly  in  the  rhino*pharyi 
times  due  to  the  diphtheria  bacillus  alone,  but 
fection.    The  type  of  inflammation  is  often  a  e* 
accompanied  by  necrotic  changes  in  the  drum 
ble  thoBe  of  scarlet  fever. 

Broncho-pneumoma  is  the  most  frequent  cor 
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,dren.  It  occurs  especially  in  laryngeal  cases,  and  in  those  of  a  septic 
type  whether  the  larynx  is  involved  or  not  Other  pulmonary  compli- 
cations are  infrequent.  Pleurisy  with  a  serous  effusion  may  occur  in 
connection  with  severe  nephritis,  and  empyema  in  septic  cases.  Emphy- 
sema is  a  complication  of  laryngeal  diphtheria;  it  is  nearly  always  vesic- 
ular, sometimes  interstitial,  and  may  hocomc  general,  extending  into 
the  cellular  tissue  of  the  neck  and  afterward  that  of  the  entire  body. 
Pericarditis,  endocarditis,  and  meningitis  are  all  very  rare  and  are  seen 
chiefly  in  septic  cases  of  the  most  severe  type.  Myocarditis  is  much 
more  frequent,  and  is  present  to  a  greater  or  less  degree  in  nearly  all 
severe  cases,  although  in  but  a  small  proportion  of  these  does  it  give 
rise  to  distinct  symptoms.  It  is  closely  connected  pathologically  with 
degeneration  of  the  cardiac  nerves^  and  it  may  be  a  cause  of  sudden 
death  at  any  time  during  the  acute  period  of  the  disease  or  during  con- 
valescence. 

Thrombosis  and  emboHsm  are  among  the  less  frequent  complica- 
tions. If  cerebral,  they  may  cause  hemiplegia,  aphasia,  and  sometimes 
convulsions;  if  peripheral,  they  usually  affect  one  of  the  lower  extrem- 
ities, where  they  may  cause  sudden  pain,  numbness,  and  coldness  of  the 
limb,  folio weil  by  partial  paralysis,  oedema,  and  sometime^s  even  by  gan- 
grene. Thrombosis  of  the  pulmonary  artery  or  of  the  heart  may  be  a 
cause  of  sudden  death,  the  symptoms  being  dyspncea  and  prsecordial  dis- 
tress, with  pallor  or  cyanosis.  Botli  thrombosis  and  embolism  are  asso- 
ciated with  a  very  feeble  action  of  the  heart,  and  generally  they  are  pre- 
ceded by  degenerative  changes  in  its  muscular  walls. 

Haemorrhages  are  usually  nasal,  and  while  in  most  eases  they  are  not 
serious  J  they  may  necessitate  plugging  of  the  posterior  nares.  Bleeding 
from  any  other  mucous  membrane  may  occur,  but  it  is  rare  except  from 
the  mouth.  Subeutaueous  lia^raorrhages  are  infrm^uent,  and  are  evi- 
dence of  a  very  high  degree  of  diphtheritic  toxaemia.  They  usually 
occur  as  small  petechial  spots,  but  are  sometimes  extensive.  They  may 
be  seen  upon  altnost  any  part  of  the  body,  most  frequently  upon  the 
abdomen  and  lower  extremities;  but  the  most  extensive  extravasation 
I  have  ever  seen  was  in  the  neck,  reaching  from  the  clavicle  almost 
to  the  ear  and  covering  nearly  one  lateral  half  of  the  neck. 

Albimiin  is  present  in  the  urine  of  almost  every  case  of  moderate 
severity,  usually  depending  upon  acute  degeneration  of  the  kidneys. 
Acute  nephritis  is  most  frequently  seen  in  septic  cases.  It  tlien  usually 
develops  at  the  height  of  the  local  disease,  but  may  come  during  con- 
valescence. Albumin  and  casts  are  found  in  the  urine,  but  rarely  ib 
there  dropsy  or  signs  of  nra?mia.  Ijess  frequently  a  more  severe  form 
of  iujlanmuition  occurs,  with  dropsy,  scanty  urine,  or  even  suppression, 
vomiting,  and  all  the  usual  symptoms  of  acute  uraemia.  This  complica- 
tion mav  be  a  cause  of  death. 
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Functional  disturbances  of  the  stomach  are 
severe  cases,  but  lesions  of  the  mucous  membraj 
rhoea  is  often  seen  without  intestinal  lesions,  11 
occurrence.  The  most  characteristic  form  of  h 
lar  ileo-colitis,  whicli,  however,  seldom  goes  on 
tremely  rare  that  the  membranous  form  is  see 
always  associated  with  tlie  presence  of  other 
theria  bacilli. 

Diphtheria  is  usually  followed  by  a  severe 
mia  whicli  may  continue  for  weeks*    Pnetunoni 
disease  may  first  show  themselves  during  conv 
as  sequela*.     The  most  important  sequel  of  di] 
diphtheritic  paralysis,  already  discujsaed  in 
Neuritis, 

Diagnosis. — The  diagnosis  of  diphtheria  re 
dence — clinical  and  bacteriological.  In  mild  C| 
only  bacteriological  evidence  can  be  relied  upq 
manifestations  of  the  disease  are  important  fli 
It  is  in  most  cases  possible  to  say  from  elinil 
is  one  of  diphtheria;  hut  it  is  never  possible  to 
that  a  case  is  not  diphtheria.  Cultufes,  ther< 
assistance,  and  should  if  possible  be  made  in  ev 
sary  in  the  mild  cases  in  order  that  a  correct  d 
proper  quarantine  regulations  enforced;  other 
missed  as  simple  tonsillitis  and  no  precautions 

The  mere  presence  of  diphtheria  bacilli  in 
that  a  person  has  diphtheria  any  luore  than  th 
coccus  in  his  saliva  proves  that  he  has  pneumc 
bacilli  are  associated  with  clinical  evidencei 
throat  or  nose  the  diagnosis  may  be  regard* 
the  case  may  be  one  of  diphtheria  and  the 
first  examination,  although  found  subsequej 
one  must,  in  perhaps  the  majority  of  ea» 
symptoms  alone,  not  waiting  for  the  result  ol 
nation.  It  is  therefore  important  that  both  n 
be  employed. 

1.  The  Clinical  Biagnoils.— Not  much  im 
the  mode  of  onset ;  for  diphtheria  may  begi 
The  presence  of  a  nasal  discharge,  especia 
and  tinged  with  blood,  the  early  development 
the  rapid  enlargement  of  the  cervical  lymph  g 
anee  of  albumin  in  the  urine — all  point  strt 
symptoms  which  are  especially  diagnostic 
gressive  asthenia^  intense  toxaemia  often  wii 
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ble  piilae  which  is  sometimes  dov*  sometimai  rnpitl,  <KUthii'ii  ntuck)^ 

^of  8yDcopi%  tia^l  bffiixiorrhiigMy  niuial  regurgiUtiou   from  parmljsifl  of 

the  soft  palate^  cx>nlagion,  and,  finally,  tho  diivdrjpmont  of  paralyata  of 

the  muscles  of  the  throat,  eye,  or  extreniitiefl,  with  parmlyiua  of  Ibe  heart 

or  redpiration. 

The  membrane  of  dii>htbena  gi^crally  appoars  fint  upon  ibe  tonsila, 
iiiBiiaUy  as  a  gray  film  which  gnduallyi^becom«a  more  deiiia  and  wIiIIid, 
'and  often  has  the  look  of  being  plasterad  on.    The  colonr  ol  oldar  oum- 
brane  is  gray,  greenish-yellow,  brown,  aometimea  bUck.    Be^niag  aji 
small  patchy  it  mxm  covers  the  tonaik.    It  fi^aqtienUy  tibeta  €M  tonail 
rentV'four  or  tliirty-sii  houn  before  the  other*  and  vocmdosmUj  H  b 
confined  to  one  side.    In  exceptional  caaea  it  begina  in  thm  crypta  of  the 
tonsil  and  appears  as  isolated  dota,  which  may  ooaleaoe  to  form  a  oon- 
tinuouB  patdi  like  that  already  deacribed,  or  it  may  remain  isolated  like 
the  exudate  of  an  ordinary  follicular  toOAiUitii^     More  important  iii 
tlie  fact  that  the  membrane  spreads  from  the  original  seat,  and  also  the 
manner  of  ita  spreading.    If  it  extMds  beyond  the  tonsib  to  the  walb  of 
the  pharynx,  the  faucial  pillars,  and  the  uvnla,  it  ia  almost  sorely  diph* 
theria.    The  same  is  true  of  doubtful  patches  on  the  tonails  or  faucei^ 
followed  by  symptoms  of  croup.    Tlie  rapidity  of  the  spreading  rariei^ 
much  in  the  tUfTen'nt  cases,  depending  npon  the  intanaity  of  tlie  ixdm- 
tion;  but  ttie  gradual  itxtenaion^  as  sliown  by  ohaRrations  made  at  tn- 
of  sii  or  eight  hottrs^  usually  aettks  tlie  diagpoata  in  the  primary 
However,  if  the  throat  symptoni  complieala  aaaslns  or  aearirt 
'fever  the  above  rules  do  not  apply.    Most  of  the  ncoibfimwa  ififlaai- 
mationa  of  the  throat  seen  in  these  diaeaaes  are  not  dna  to  diphtheria 
.  Thia  ia  partioularty  tma  of  thoae  which  oociir  at  the  belglit  of  tlie  primary 
^diaeaaa    Those  which  develop  at  a  later  period  aiw  ofli»  due  to  diph- 
theria. 

In  pun*  <!jphili<'rui  tli»T<*  i*  a  nnUi\*W  uli^jui*  of  uilema  of  t\w  fau- 

ciai  ptllam  and  umiU,  mi  «.%intrn<*r)  in  thnitil  iiuljunnrntiuft*  vluv  Ui  t^itvi. 

In  fact,  whenever  there  are  sec^  in  the  throat  evidences  of  a  very  bi^h 

'  degrf?4«  of  inflammation^  it  ivnaUj  potsta  eitlnr  to  ndnad  iiif eetkn  or  to 

rftlae  diphtheria. 

Primary  membranoos  inlammation  of  the  laryns  may  always  be 
safely  ngarded  as  diphtliaria;  hut  it  there  ia  no  viriUe  tnembraney  the 
diagiioaaa  la  rendered  posittvo  ooly  by  a  faaeteriokigieil  aanlnatiofip 
Thia  may  be  true  of  many  nasal  oaaea  where  the  oidy  symploatt  are  a 
discharge  of  the  dtaracler  piwvioQsly  deacTJbed,  Such  eaaaa  aaay  <^n* 
tinne  for  weeks  with  no  symplOBis  other  than  the  diseharfa,  aspeii 
in  infanta. 

The  moat  diaraderistie  diaieal  dUhvcneea  betweeo  diphtheria  and 
other  jniammatkaa  aeeompaaied  by  an  ^wdatiott  npoo  the  throat  or  in 
the  noaa   1  a*,  paeiido^phtheria— are  shown  in  the  following  tahle: 
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FSEUDO-DIPHTHBBU. 

1.  Usually  none. 

2.  Onset  usually  abrupt,  with  high  tem- 
perature and  quite  marked  constitutional 
symptoms. 

8.  Often  a  history  of  repeated  attacks. 

4.  Seldom  if  ever  does  so  when  primary. 

5.  This  tendency  is  much  less  marked. 

6.  Rarely  severe  unless  secondary,  par- 
ticularly to  measles  or  scarlet  fever. 

7.  Usually  occurs  at  the  height  of  the 
primary  disease. 

8.  Doubtful  if  ever  so. 

0.  Barely  seen  in  primary  cases,  and 
sometimes  not  in  the  secondary  form, 
even  though  the  S3rmptoms  are  severe. 

10.  Never  seen. 

11.  Septic  symptoms  frequent,  espe- 
cially when  secondary,  but  the  peculiar 
toxic  symptoms  are  never  seen. 


DIPHTHERIA. 

1.  Often  a  history  of  exposure,  or  preva- 
lence of  an  epidemic. 

2.  Onset  often  gradual,  with  low  tem- 
perature and  slight  constitutional  symp- 
toms. 

3.  Previous  attacks  rare. 

4.  Often  begins  in  the  larynx. 

5.  If  pharyngeal,  shows  a  strong  tend- 
ency to  extend  to  the  larynx. 

6.  Primary  cases  frequently  severe. 

7.  When  it  complicates  measles  or  scar- 
let fever  it  often  develops  late — after 
the  primary  fever  has  subsided. 

8.  Occasionally  limited  to  the  nose 
(croupous  rhinitis). 

9.  Albuminuria  the  rule,  except  in  the 
mildest  cases. 

10.  Nasal  regurgitation  from  paralysis 
of  the  palate  in  the  second  week  or  later. 

11.  Toxic  symptoms  common;  asthenia, 
great  aniemia  after  the  fourth  or  fifth 
day ;  later,  sudden  heart  paralysis,  respira- 
tory paralysis,  or  post-diphtheritic  paraly- 
sis of  throat,  eyes,  or  extremities. 

12.  Usually  less  evidence  of  inflamma- 
tion of  mucous  membrane  and  in  sur- 
rounding parts. 

13.  A  membrane  on  the  tonsils  with 
patches  on  the  uvula  or  elsewhere  in  the 
pharynx  is  usually  diphtheria;  doubtful 
patches  on  the  tonsils  followed  by  croup 
almost  invariably  diphtheria. 

It  is  seldom  difficult  to  distinguish  diphtheria  from  any  other  dis- 
ease; but  the  exudation  upon  the  pharynx  or  tonsils  may  be  confounded 
with  thrush  or  herpes.  The  appearance  of  the  tonsils  on  the  second 
or  third  day  after  tonsillotomy  has  been  performed,  may  easily  be  mis- 
taken for  diphtheria  by  one  who  is  unfamiliar  with  the  appearance  of 
the  wound. 

Diphtheria  of  the  mouth  may  be  mistaken  for  herpetic  or  ulcerative 
stomatitis ;  but,  as  a  rule,  it  is  seen  only  in  the  worst  cases  of  pharyngeal 
diphtheria.  Diphtheria  of  the  mouth  alone  is  so  rare  that  it  may  be 
ignored. 

It  is  sometimes  difficult  to  distinguish  cases  of  scarlet  fever  in  which 
the  throat  symptoms  are  severe  and  appear  early,  from  cases  of  primary 
diphtheria.    In  many  of  these  cases  the  eruption  appears  late,  and  ib 


12.  Often  evidence  of  intense  inflamma- 
tion. 

13.  It  is  never  possible  to  say  by  the 
appearance  of  the  membrane  alone  that 
the  case  is  not  true  diphtheria. 


PLATE   XIX. 


TUpHTHERU    BArfLLI   AND  THEIR    ASSOCIATES. 

1  and  2,  eolonies  at  diphtherift  bacilli  under  a  low  and  a  higik  jMiwer ;  ^,  4^  5,  cli„ 
aeteristit'  rliplillKTiii   b^  ilh  x    l,OfHl ;   5,  showing^   thn   short   fven-MairK'ti   diphtheril 
bacilii ;  0,  pseHdo-diplitheria  bacilli;  7,  streptococci  hoiu  a  sentni  culture;  8  str^p ' 
tocooci  from  a  smear  directly  from  !he  throat*  (After  Piu"k ) 
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Dot  characteriAtia  Much  importuus^  k  to  be  attiched«  aa  pointiiig 
toward  scarlet  fever,  to  a  prevailing  ^pldtiaic^  a  hktory  of  ez|»osD7i^  a 
t^udden  onnet  with  aevere  symptomi,  Tomitiiif?.  pro#tratioii»  v«ry  high 
teiiipiTature,  and  to  a  yery  active  mflammation  in  the  pharjax.  In  all 
cjuse^i  with  a. sudden  0Q>«et,  in  which  from  the  throat  sjrmptooia  one  la 
iiielincMl  U\  make  a  diagnoaia  of  diphtheria,  the  poaaibility  of  acaiiel 
fi^ver  slioiild  not  bo  forgotlmi;  and  one  ahould  Deter  ooiit  to  eiamine 
the  patient  thoroughly  for  an  eruption.  The  diagnoaia  of  priniaiy  di|ib- 
theria  of  the  larviu  ha^  alna^iv  \MK*f\  eoni^iderwl  (page  495). 

2.  The  Bacteriological  Diagnoaii. —  Thf  itvhniifus, — In  many  caaea 
an  immediate  diagiH»^i8  may  be  reached  by  the  ejcamtnation  of  a  oofer> 
^aas  smear  from  the  throttt  This  method,  although  often  valuable*  ia 
not  adapted  for  general  n8e»  aa  baciUi  direelly  from  the  tliroat  are  mtuch 
lesa  typical  than  thoc^  from  culturea,  and  the  chaneos  of  coolamittalioil 
are  unirii  inereaaed.  Furthenuore;  the  mouth  often  ccfntain»  bariUl  which 
somewhat  reiiemhle  tlH^  dipbtht^ria  liacillua. 

In  taking  a  cuUun^  fn*m  the  throat,  tlie  tongue  ahonld  be  depiiMed 
and  the  tonaik,  phar}iix,  or  other  ieai  of  viaible  membrane  nibbed  fiim^ 
with  a  swab,  which  is  then  nibbed  over  the  anrfooe  of  the  cnlttm^^niodrwii 
in  the  tube  or  on  the  plate.  In  laryngeal  caaei  the  cnltnie  tbonld  be 
taken  from  the  pii^terior  wall  of  the  pharynx,  and  in  naaal  caaet  from 
the  nostril,  llio  tube  or  plate  U  tlien  placed  in  an  incubator  for  twelve 
or  fourteen  hourv  *  and  kept  at  a  trnipc*rature  of  alN)ut  100"  F.  (37*  C), 
at  the  end  of  which  time  the  colonies  (Plate  XIX^  1  and  2)  may  be 
examined.  Examiimtiou,  in  tin*  grmt  majority  of  caasL,  ahowa  eillier  a 
great  ntunber  of  *^  m  bacilli  (Plate  XIX,  3,  4,  and  5)  and  a 

few  oocci«  or  only  ii  pain  or  short  chaina  (7  and  H) ;  exeeptieii* 

ally,  the  oood  and  bacilli  may  be  preaaol  in  nearly  tqnal  ntirabeii* 
A  definite  opinion  abould  not  be  given  wtthoot 


Thu  reliance  io  6a  placed  iipon  Aftr/rriolofiaai  iNafnoiic-^The  dipli- 
theria  bacilluji  will  almoat  invariably  be  fonad:  (1)  if  time  ia  viaiUa 
membrane  in  the  pharyni ;  (t )  if  the  eultitra  ia  made  during  the  period 
in  which  tlie  membrane  is  formtof ;  (3)  if  no  antiaepitiea  have  been 
applied  abortly  befote  using  tlie  awab;  (4)  if  the  cntHuw  liaa  been  mnde 
with  suffidenl  eatv  to  avoid  wmfaMnittatioc, 

The  diphtheria  hacillna  aomadmas  diaappeara  early;  haoea  eultnrea 
made  while  the  membrane  ia  looaaning  may  be  n^gattfew    If  tl»  mem- 

•In  tli»UbmU«y«f  UMMdairilflifilal  mm  lam  foead  that  tka  rafii  Mitel 
of  itAinbiii  c«iiliir«B  li  tkm  wad  ef  dva  ar  lU  bsaia  eaa  anwlly  Im  dtfwadel  npaii»  lait 
Ikel  It  k  aol  «l«mtf  fultefala  wlMie  the  lamU  ii  n^aHvik  la  twj  im  H  It  et»  fbM* 
ooaltol  ti>  nalce  aa  «saialaadon  el  Mhrldaal  eeloiilm  al  Iba  afiifalloa  ef  thi  aaatti 
BevtviT,  tba  lapld  aslbod  la  al  gnmX  advmtaf*.  m  Ite  aivtag  of  Uma  Ii  «l  ia 
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brane  has  disappeared,  or  if  none  has  been  present,  it  is  not  infreqn^itly 
necessary  to  go  into  the  toEsilkr  crypta  with  a  prob«  or  spoon  to  discover 
bacilli.  It  is  therefore  important  in  all  cases  to  consider  the  duration 
of  the  disease  before  drawing  a  conclusion  from  a  negative  culture*  If 
the  case  is  one  of  laryngeal  disease  without  pharyngeal  exudation,  an 
early  culture  is  negative  in  nearly  half  the  cases ;  although  a  little  later 
bacilli  may  be  coughed  up  and  found  in  the  phar3mjc  in  abundance.  A 
single  negative  culture  should  never  be  taken  an  conclusive. 

For  diagnostic  purposes,  all  bacilli  present  in  suspicious  throats,  liar- 
ing  the  morphological  and  cultural  characteristics  of  diphtheria  bacilli, 
are  to  be  regarded  as  virulent- 

Non-virulent  bacilli  resembling  the  diphtheria  bacillus. — There  may 
be  found  in  throats  a  form  which  corresponds  in  every  other  character- 
istic with  the  diphtheria  bacillus,  but  which  lacks  virulence  as  shown  by 
animal  tests.  Also,  another  form,  which,  though  in  many  particulars 
resembling  the  diphtheria  bacillus,  differs  from  it  in  being  shorter, 
plunijK?r,  and  more  uniform  in  size,  and  in  producing  an  alkali  in  broth 
cultures;  to  this  the  terra  pseudo-diphtheria  baciUu^*  (Plate  XIX,  6) 
has  been  given.  It  is  more  frequently  seen  than  the  form  just  described 
and  like  it  is  non-viruleut.  Both  these  forms  are  rare  in  throats  where  a 
suspicion  of  diphtheria  exists. 

I'he  presefice  of  vitulad  bacilli  in  the  throats  of  healthy  persons. — 
That  virulent  bacilli  may  be  harboured  for  an  indefinite  period  in  the 
throat  or  nose  of  a  healthy  person  is  proved  by  many  observations.  In 
Escherich^fi  well-known  case,  the  throat  of  an  apparently  healthy  nurse, 
under  whose  care  a  number  of  cases  of  diphtheria  had  developed,  wa^ 
found  to  contain  numerous  virulent  bacilli  which  remained  for  weeks. 
In  a  case  observed  by  Park,  virulent  bacilli  were  found  for  months  in  the 
nose  of  an  apparently  healthy  infant,  and  this  child  communicated  diph- 
theria, it  was  believed,  to  two  other  members  of  the  family,  without  itself 
ever  suffering  from  the  disease.  These  cases  are  to  be  regarded  as  very 
exceptional.  However,  the  presence  of  bacilli  in  the  nose  or  throat  of  a 
child  who  has  rei-ently  been  exp>sed  to  diphtheria  is  very  common.  The 
New  York  Health  Department  made  observations  upon  forty -eight  chiU 
dren  in  fourteen  families  in  which  one  or  more  cases  of  diphtheria  had 
occurred,  and  where  no  attempt  at  isolation  had  been  made.  In  one 
half  these  cases  bacilli  were  found,  and  animal  tests  showed  them  to  be 
virulent  in  every  one  of  six  cases  tested,  although  four  of  the  children 
did  not  develop  diphtheria.  Of  the  entire  number,  forty  per  cent  subse- 
quently developed  diphtheria.  My  own  experience  in  two  institutions 
where  diphtheria  ha^^  been  endemic,  fully  confirms  the  observation  that 
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*  An  uulortunate  term,  m  this  bacillus  h&s  nothiag  to  do  with  the  fonn  of  A&giiiA 
olaased  ai  peeudo-diphtheria,  which  lb  geaQrall;  due  to  the  streptococcus. 
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biicilli  of  aU  degrees  of  rinilence  are  very  frequently  foimd  in  the  nxmm 
or  throaU  of  such  expoiKxl  childnm,  allliough  a  large  proportion  of  thmi 
never  develop  the  disease,  Outi^idc!  of  in^titutioiui  and  tnfccted  istm^ 
mi&xi  houses,  however,  eueh  a  condition  i«  extremely  rare, 

iS'ummfiry. — 1.  The  diflcoTery  in  the  throat  of  a  tsam  of  titipected 
diphtheria,  of  bacilli  having  the  appeiaranee  of  tht*  Klelia-Loefller  bacillus, 
may  be  regardeti  ha  ev^ncluj^ive  evidence  of  diphtheria. 

2.  Cultures  may  yield  negative  rcnult^  laio  in  pliarjrngeil  BiiiWt  and 
often  do  early  in  laryngeal  cases;  but  in  no  innfanoe  is  a  atngli  oxgall v^ 
culture  to  he  regarded  aa  conclusive. 

3*  Both  the  appearance  of  the  throat  and  the  stage  of  tlie  dfwgi 
fihould  be  considered  in  connection  with  the  bact^ological  report 

4.  Virulent  bacilli  am  frt*quently  found  in  the  noeet  or  throats  of 
children  exposed  to  diphtheria^  apart  from  all  throat  lestona.  Booh  a 
finding  is  not  in  itself  evidence  that  thoK  persons  have  diphtheria,  Init, 
inasmuch  aa  they  may  infecH  others  and  as  a  coosiderahle  ptopoftioii 
of  them  subsequently  develop  diphtheria  themselves^  they  should  be 
regarded  with  suspicion  and  if  pr>s(Mih]e  kept  under  obsenmtion* 

5*  Non-viriiKmt  iMicilii  are  (xx^ajiiunally,  and  virulent  bacilli  art  vtrjr 
rarely^  found  in  the  throats  of  healthy  persons  whoi  thmn  is  no  hislory 
of  ezposmro  to  diphtheria. 

^.  The  presence  of  diphtheria  haciUi,  associated  with  marked  evi- 
dences of  catarrhal  inflammation  of  the  mueous  membrao^  b  vrUmm 
of  diphtheritic  infection. 

Prognosis, — Many  poesibilities  eiist^  and  even  the  mildist  es^e  mwst 
be  regarded  as  serious  and  carefully  walehed,  aiaoe  wo  eaA  never  know 
when  unfavourable  symptoms  may  developu 

The  fsctorM  to  be  considered  in  the  prognosis  of  any  given  esse  are: 
the  age  and  pn^viouff  eonditfan  of  the  pstiieut;  the  eiteni  of  the  omoi- 
brane  and  the  rapidity  with  which  it  is  spreading;  the  degfin  of  dq^h* 
iheritic  tonemia  as  shown  by  the  condltioD  of  the  pulse  and  the  oervoiis 
symptoms;  whether  or  not  the  membrane  has  invaded  the  hiryiui;  and 
the  presence  or  abeence  of  complications,  oFpodaUy  nephritis  and  bnm- 
cho*pneumonta ;  but  of  more  importance  tbu  any  or  all  these  tUags  b 
whether  antiteiin  b  used  and  when  it  b  adminbtoed. 

The  foUownig  figvies  are  from  the  Bqwrt  of  the  Health  DefMUi- 
ment  of  Chicago  of  esses  treated  from  October  l^»  189(1,  to  Febmry  M, 
1899: 


laJMited  ijtday.. 
^  M  dsy. . 
-       Mdaj.. 


IM$ 


119 


*  OiBIS«  ••»•«*«. 


1044 


THE  SPECIFIC  INFECTIOUS  DISEASES. 


In  all  these  cases  the  diagnosis  of  diphtheria  was   confirm 
cultures. 

Diphtheria  mortality  is  highest  during  the  first  two  years  of  life, 
from  its  strong  tendc^ncy  to  inviide  tht;  larynx  and  lower  air  pa^^age^, 
aiid  from  the  frequency  with  wliicli  broncho-pneumonia  occurs  as  a  coi 
plication.     Those  whose  experience  with  this  disease  does  not  ani 
the  introduction  of  antitoxin  can  scarcely  appreciate  the  results  pre' 
oualy    obtained.      Of    eighty^live    consecutive    cases    under    twentyn 
months  of  age  observed  in  the  New  York  Infant  Asylum,  in  a  period 
extending  over  two  years,  the  mortality  was  68  per  cent;  in  over  t 
thirds  of  the  fatal  cases  the  disease  involved  the  larynx.     In  diphthe: 
hospitals,  where  most  of  the  mild  cases  included  in  the  above  stati^ii 
would  probably  not  have  been  admitted,  the  mortality  in  children  un 
two  years  formerly  varied  from  60  to  80  per  cent ;  in  private  practice 
ranged  for  this  age  from  30  to  00  per  cent. 

It  can  not  Ijc  too  often  emphai^ised  that  the  danger  from  diphtheri 
is  not  over  when  the  throat  has  cleared.  The  most  frequent  causes 
death  after  this  time  are  broncho-pneumonia  and  cardiac  or  pneumo- 
gastric  paralysis. 

Prophylaxis. — In  no  infections  disease,  smallpox  alone  excepted,  can 
80  much  be  accomplished  in  the  way  of  prevention  as  in  diphtheria. 

Public  funerals  of  children  dying  from  diphtheria  should  invariabl 
be  prohibited.     Schools  should  be  closed  whenever  the  disease  is 
demic.     Children  from  families  where  diplitheria  exists  should  not  be 
allowed  to  attend  school,  nor  mingle  in  any  way  with  other  child: 
for  the  reasons  that  they  may,  while  healthy,  be  the  carriers  of  the 
ease;  and,  what  is  even  more  important,  that  they  may  be  themsel 
suffering  from  diphtheria  in  an  early  stage  or  in  a  mild  form. 

In  every  large  city,  hospitals  for  diphtheria  patients  should  be 
lished,  not  only  for  the  poor,  but  with  private  rooms  for  cases  develoi 
ing  in  hotels  or  other  places  where  isolation  is  impossible.     Every  cil 
should  be  provided   with   a  steam   disinfecting  plant,  where  ca: 
blankets,  bedding,  etc.,  can  be  sent  from  the  sick-room  for  disinfection 

Quaraniine, — Not  only  every  undoubted  case  of  diphtheria,  but  evi 
suspected  case,  should  be  immediately  isolated.    Quarantine  for  the  I 
ter  should  continue  until  the  diagnosis  is  settled  either  by  a  bacteri( 
logical  examination  or  by  the  course  of  the  disease.     Positive  and  s 
pected  cases  should  not  be  isolated  together.    The  quarantine  in  ev\ 
instance  must  be  complete.     If  possible,  cultures  should  be  taken 
the  throats  of  all  exposed  children.    Those  containing  diphtheria  baci 
should  be  quarantined  like  cases  of  diphtheria,  for  they  may  be  eq 
dangerous ;  they  should  use  gargles  and  sprays,  and  the  nose  and 
should  be  closely  watched. 

Bacteriology  has  furnished  some  very  definite  data  from  which  the 
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nteoeiiiary  duration  of  the  period  of  quarantine  ma;  be  determined*  Id 
this  the  physician  h  to  be  guidt^d  by  the  time  that  the  bucilli  remain  in 
tlie  thniHt»  f«»r  llu^  patient  is  to  U^  cmuuinvd  as  daiigerotis  while  they 
peri»i&»t.  Thi?  point  waifi  invo«tigated  by  the  New  York  Health  Depart- 
ment in  605  ca^es:  In  :}04  of  these  the  bacilli  haii  dijiappearad  by  the 
third  day  after  the  luetnhrane  wai»  g«)ne;  and  in  301  tht^  persisted  for  a 
longer  time — in  17C,  for  **even  day«;  in  64,  for  twehe  day»;  in  36,  for 
fifteen  day*;  in  IS,  for  twenty-one  days;  in  4,  for  twenty-dght  days;  in 
4,  for  thirty* five  day« ;  and  in  2,  for  aixty*three  days.  Many  of  Ibe  oaaai 
in  which  Uie  bacilli  have  ]K>r)iij4te«l  for  an  unu^iual  time  tiave  beai  ihoae 
of  nasal  dijihtheria;  in  some  of  the^«  it  is  doubtleM  owing  to  the  fact 
that  the  nasal  sinuses^  especially  the  antmm,  have  been  invaded.  While 
it  is  unquestionably  true  that  in  a  certain  number  of  oaaas  these  posist* 
ent  baciJii  are  non-virulent,  the  opposite  has  licen  frequently  shown.  Of 
15  ea^es  in  which  Uie  virulence  was  tested,  virulent  l>aeiUi  were  found  in 
9  at  {)orioiU  varying  from  eight  to  twenty-five  days  after  the  tnonbrane 
was  gone.  Tobitiscn  found  that  of  4^  patieDta  leariag  the  hospital  niH 
der  ordinary  mles^  viruient  bacilli  were  present  in  24  at  the  lime  ef 
their  discharge.  If  no  culture  tests  can  be  made^  quarantine  shooM  ha 
eontinued  in  mild  eases  for  ten  dajfs,  and  in  severe  cases  for  three 
§fter  the  lugmbrane  has  disappeared.  The  danger  after  tliij*  period  In 
either  instance  is  very  slight;  for  ereii  where  Tiruleot  bacUli  are  fooiid 
lon^'  after  the  membrane  has  disappeared,  their  number  is  asoallj  sataU. 
The  rut(^  alxive  given  should  be  followed  with  children  fatnniiBg  In 
flchool  or  mingling  with  other  childr«ii«  and  adults  who  are  thrown  into 
dofle  contact  with  children* 

Trmtment  of  ftisptcUd  cases. — During  an  epMamle  of  diphtheria,  m- 
pedally  in  an  institution,  every  sore  throat  and  nasal  dtschaife  should 
be  lookeil  upon  with  suitpicion«  and  isolated  pending  the  resoll  of  a  hae» 
teriologieal  exaniination,  even  though  no  misnbraiie  is  pi^aeot  All 
such  patients  should  l>e  separateil  fmm  the  other  inmates  of  the  home  or 
institution,  and  while  waiting  for  the  results  of  the  bactarfologieal  ax* 
amination  or  for  positive  symptoms,  anttseptie  gufles  or  spraya  should 
bo  Qsod.  If  there  art*  patchen  on  the  tonsils  or  aiqr  other  vimUe  mem- 
braae,  the  case  should  lie  tieatnd  as  tine  dipbtbsria,  in  order  that  no 
time  may  be  lost  If  the  baderiological  naminafiop  shows  tha  dissav 
not  to  he  true  di{ihtherta^  the  patio&t  may  be  releasod  bmi  quarantine 
in  two  or  tliree  days,  provided  the  throat  symplOBtf  disappear.  It  is, 
of  course,  important  that  the  eondltJoiii  laid  down  with  tefemea  In  hao* 
tariolflgiQsl  dtagnnais  shall  have  bom  fuliUad.  HhoitM  qrmploma  ooo- 
tinne,  howev^,  a  seeood  eullare  should  be  taksL 

immuniMii4m  af  ptnam  i^f^nd,^~Vfhm  a  oaas  of  diphtheria  eeean 
in  0  family  or  an  inslitaiion,  every  child  thiit  has  been  eipoeed  should 
iseeivo  an  hnmmthlng  tee  of  antilottft.   This  rule  ii  lot  loUovod  Im 
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practice  &8  regularly  as  it  ought  to  be.    The; 
limited  time — from  three  to  four  weeks — the 
plete  protection. 

One  need  not  hesitate  to  inimunise  persons 
every  condition,  even  newly  bom  infautB  and  p 

The  dose  for  immunisation  is  from  lUD  to  J 
being  that  required  for  an  infant  under  one  mol 
child  of  tweh'e  or  fourteen  yenrs;  for  one  fro 
usual  do«ie  h  700  units.    If  the  exposure  is  coat 
tion,  the  dose  should  be  repeated  every  three 
in  charge  of  a  diphtheria  eai^  should  receive  1,0 

Diphtheria  so  often  complicates  scarlet  feY( 
larly  in  institutions  and  in  Ixospitals  for  contagi 
consideration  should  be  given  to  such  patients, 
sible  by  cultures  to  separate  with  absolute  cert 
diphtheritic  infection  is  present,  from  others;  i 
immunise  every  child  admitttMi  to  a  searlet-fe^ 
and  in  institution  epidemics  of  either  of  the^ 
^very  child  attacked.  This  rule  has  lieen  folloHN 
New  York  Foundling  Hospital  with  the  most  si 

N tinges  and  phi/sicians. — As  diphtheria  is  c 
breath  of  the  patient  or  the  air  of  the  room,  bu 
into  the  mouth  or  air  passages,  all  possible  meaj 
stroy  the  bacilli  dii^charged,  and  to  secure  hIjsoI 
thing  about  the  sick-room.  Nurses  should  ne^ 
slwp  in  the  sick-room,  and  an  antiseptic  gargli 
five  times  a  day.  The  hands  should  be  kept  clei 
worn  as  can  be  readily  washed  and  disinfected, 
most  likely  to  contract  the  disease,  on  account  o 
'  The  physician  should  take  the  same  precau 
A  pocket  tongue-depressor  should  not  be  used  {< 
throat,  but  a  spoon  which  is  kept  in  a  solution  o 

The  sick'Toom^^^The  carpets,  hangings,  upli 
thing  in  fact  not  necessary  for  the  patient's  we 
especially  books,  tr>ys,  cushions,  etc.  The  roou) 
possible  with  an  open  firephice,  well  ventilated 
allowtil  in  abundance.  The  floor  should  be  v, 
solution  of  bichloride,  1  to  2,000,  and  dusted  of 
in  the  same  solution.  All  handkerchiefs,  be 
moved  from  the  patient  should  be  treated  as  ' 
Pieces  of  membrane  and  other  matters  disc 
should  be  put  into  a  solution  of  carbolic  acid,  ] 
to  1,000.  Old  muslin  or  absorbent  cotton  shoi 
nose  and  nK>utb  of  the  patient  and  burned  imi 
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the  reception  nt  expect  oration  or  other  diiduirgva  »hottid  c^ontain  hiehlo* 
ride»  1  to  2,000,  Thi'  lM*«l-liiien  «hould  be  ?ery  fnxjurnlly  chiinged,  and 
everythiug  kept  «cru|iuloUHly  ckmn.  In  the  rnritn  should  be  a  lafft 
bowl  of  carbolic  acid,  1  to  40,  or  iM>me  similar  (Solution  for  cloaoiuiig  the 
liaiub,  auid  a  tray  of  tlie  carbolic  j»olution  for  eipoona,  iyringea,  or  otber 
ttiinga  uwxl  in  the  tnittiueni  of  the*  patient.  All  iipKinj*.  eup#,  or  other 
diabai  nm.Hl  by  the  patient  should  lie  carefully  fitcnluwsd  bj  boding.  No 
milk  or  other  food  Bhould  l>e  allowed  to  ^land  about  the  wool.  There  it 
no  objection  to  the  haii^iuf^  of  idieela  inoialeiifsd  in  carU  ^iloride; 

or  other  disinfwtant  tsolutionft  before  the  door,  but  Ui  uii  nor 

hanging  them  about  in  the  sick-room  ia  to  be  regarded  aa  having  aiay 
▼alue  in  disinfecting  the  air  of  the  room.  Ther  create  a  falae  aeBie  of 
ieciirity«  and  often  lead  to  the  neglect  of  tlairough  eleanlineia. 

Dii^infection  of  apartatieota  after  an  attack  fdiould  be  done  aa  after 
iCarlet  fi»ver. 

Treatment* — General  mta&uTM. — ^It  ia  important  in  etof;  caj»e  that 
tliere  ahould  be  plenty  of  frenh  air  in  the  room  throughout  the  attadL 
Where  it  i»  posMiible,  it  iit  destirable  to  hare  two  rooiea  far  the  patienl,  ao 
tluit  he  can  be  changed  from  one  to  the  oth«r  efef^jr  day«  giving  time  for 
tliorough  cleanlineM  and  airing.  Hospital  patienta  aboaU  Btfor  haft 
lesa  than  1,000  cubic  feet  of  air  ipace,  and  if  potcible  UtOO  diotdd  be 
allowed*  Even  in  mild  oaioa  the  patient  ibould  be  kept  in  bed  ttiroq|^* 
out  the  entire  attack^  and  In  aerere  oaeee  thia  ihould  be  continued  for 
mnm^  time  during  ooovaleMseooa 

Nurning  infanta  maj  be  Ibd  on  bneiet  milk  olitained  bjr  •  lirmil 
pump,  but  ahonld  not  he  pot  to  the  leolber'*  hrcait.  The  feeding  el 
oUler  children  ahould  be  managed  verjr  much  at  in  oilier  coms*  of  teveio 
illness,  Uilk  i«  tlie  main  reliance;  it  ahoukl  itaaally  lie  diluttd^  and 
for  younger  infuntit  partially  peptoniidi  The  graateel  diAeidty  im  feed* 
ing  ift  seen  in  the  latter  part  of  the  di^eaee,  when  the  patMUta  are  aeplio 
and  hare  a  iitrong  arenion  to  food,  when  vomitsng  U  eoiQy  excited  and 
when  awallowing  ia  dtlBeolt  on  ac^eoont  of  the  iweUtug  and  pain.  It 
ia  then  tliat  garage  (peg^e  414)  in  mogt  ralitahle;  Thia  b  much  more 
iucceafiful  with  children  umler  tliree  jrean  old  than  b  rectal  feeding. 
In  olfler  children  the  tnbe  may  be  pereed  threagh  the  nore, 

Siim  ij/iuiljr,— ThsM  ihonld  be  bcfan  ■•  aoon  aa  the  dnirierfug  cAeli 
of  the  poi«^n  of  diphtlieria  are  •hown  upon  the  pube  and  gv^ieral  con* 
djtion  of  the  patient  In  moit  eaaoi,  therefor^  they  are  not  needed 
imtU  the  third  or  fourth  day;  in  a  few  they  mmf  he  required  from  the 
outset,  and  in  mmt  they  may  not  he  re((aired  at  all.  The  indicatiooi 
for  aloohoUe  etmralanta  are  markwi  preetetios,  a  feaUe  pBA&^  and  a 
wedt  tret  eomd  of  the  heart  In  reg^  hi  the  qvfttlty,  hnlf  ea  oooe 
of  whisky  or  brandy  in  twvnty-four  hoors  ia  enough  to  higb  with«  for  a 
ehild  fonr  yeire  eld.    This  ahonld  he  diluted  with  at  leaet  eight  parte  of 
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water.  In  very  severe  eases  two  or  three  times  as  much  may  be  given ; 
but  more  than  this,  except  for  a  short  period,  is  seldom  wise.  The  ex- 
cessive doses  often  used  surely  endanger  the  kidneys.  The  method  of 
administration  should  be  the  same  as  in  other  severe  acute  diseases 
(page  51).  Other  heart  stimulants  than  alcohol,  though  inferior  to  it, 
are  of  value.  Probably  the  most  useful  one  is  strychnine,  which  should 
be  given  as  in  pneumonia.  Camphor  and  carbonate  of  ammonia  are  val- 
uable for  rapid  effect  in  syncopal  attacks,  and  digitalis  in  other  cases 
where  the  pulse  is  weak  and  arterial  tension  low,  but  it  is  not  wise  to 
give  it  in  large  doses.  In  cases  of  threatened  heart  paralysis  occurring 
late  in  the  disease  or  during  convalescence,  morphine  and  strychnine 
may  be  used  hypodermically.  Pull  doses  must  be  given  and  repeated 
every  two  to  four  hours,  so  that  the  child  may  be  kept  under  their  in- 
fluence. 

Except  for  stimulation  or  the  control  of  special  83rmptom8  such  as 
vomiting  or  diarrhoea,  all  internal  medication  should  be  omitted;  for 
there  is  yet  wanting  proof  that  drugs  influence  the  course  or  the  result 
of  the  disease. 

Local  treatment. — Since  the  introduction  of  antitoxin,  opinion  has 
undergone  a  decided  change  with  reference  to  local  treatment.  While 
it  should  not  be  entirely  abandoned,  still  it  is  of  secondary  importance; 
and  under  conditions  where  it  can  be  carried  out  only  with  great  diflS- 
culty  and  the  use  of  force  it  is  often  wise  not  to  attempt  it  systematically. 

The  purpose  of  local  treatment,  it  is  now  generally  agreed,  should  be 
cleanliness,  and  not  the  destruction  of  bacilli.  Cleanliness  of  the  nose, 
mouth,  and  pharynx  is  important,  inasmuch  as  one  of  the  chief  dangers 
of  the  disease  is  the  aspiration  of  bacteria  contained  in  the  abundant 
secretions  of  these  parts,  into  the  larynx  and  bronchi.  Our  aim  should 
therefore  be  to  keep  the  parts  as  clean  as  possible  without  too  severely 
taxing  the  strength  of  the  child. 

Por  cleansing  the  nose  and  pharynx  only  syringing  can  be  depended 
upon.  Nasal  syringing  is  indicated  when  there  is  much  nasal  discharge, 
whether  membrane  is  visible  in  the  anterior  nares  or  not.  In  septic 
cases  with  a  profuse  fetid  discharge  it  may  be  necessary  to  syringe  the 
nose,  no  matter  how  strongly  the  child  resists.  Whether  it  shall  be 
done,  will  depend  upon  the  condition  of  the  patienf  s  strength  and  his 
pulse.  The  purpose  in  syringing  is  not  so  much  to  clear  the  nose,  from 
which  absorption  is  slow  and  imperfect,  as  to  flush  the  rhino-pharynx, 
from  which  absorption  is  always  very  active.  Only  bland  solutions 
should  be  employed,  such  as  a  common-salt  solution,  one  per  cent,  or 
a  boric-acid  solution,  one  to  four  per  cent  strength.  Por  some  cases,  the 
piston  syringe  and  the  method  described  on  page  59  may  be  used ;  but  for 
most  cases  a  fountain  syringe  possesses  manifest  advantages,  and  it  is 
rather  more  convenient  for  hospital  purposes.    Irrigation  of  the  pharynx 
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ie0t  done  www  luv  fountain  Hyrmge,  azul  i»  of  ispecuJ  rtlwe  whan 
ttwrt  ii«  muo}i  s<wt?11ing  or  abundant  diicharge.  AU  lolatioiifl  nbrald  ba 
tiBod  as  warm  m  vnn  W  liorne.  and  in  ftiflleieDt  qutntity  in  irrigite  tlie 
parts  thoroughly,  a  few  i<iuch  irrigattoiui  bting  much  b«Uar  Ihaa  a  gnal 
many  partial  onc*«.  Hy  a  Akilful  ntuae  ajrnngiiig  ou  in  moit  oiiii  be 
done  with  comparatively  little  disturbance  to  the  child. 

Slight  naiial  hflemorrbagen  may  neocmtate  lorn  freqimt  qrriBgllig, 
and  II  tn%'  luemorrhniEe  may  rcKjuire  it  to  ba  dboontilliiodL  AatriagtBlt 
mlutiuna  nf  alum,  ji^upra-nmiil  extract^  lemoo  jstoap  etc.,  are  ofteo  boia- 
ficittl  in  t;uch  aAs/&^,  but  they  mu«t  be  used  can!faUy.  In  childra  who 
an?  old  enough  garglea  should  be  u^ed.  A  aolution  of  boric  acid^  Ibter- 
ine,  or  Dobeirs  or  Seiler'a  aolution  much  diluted^  may  be  mplogfed* 

In  cajn^  with  a  moderate  nanal  di«chargo  it  b  uimally  auAeienl  to 
syringe  throe  or  four  times  a  day ;  but  in  aefcni  aeptie  cases,  with  vorjr 
abundant  discharge,  mingiDf  shonkl  be  repeated  as  often  as  every  two 
hours  during  the  day  and  every  fonr  boon  at  night 

External  appUoations  to  the  throat  have  practic^aly  no  tffeet  open 
the  disease,  bat  af«  olten  nsttnl  to  reUete  pain  and  tansieB  in  the 
swollen  lymph*g)indsL  Poohioei  should  never  be  emploved.  Am  a  oon* 
tinuous  sppLiaition,  only  eold  is  to  be  adrised,  generally  by  means  of  an 
ice  bag  well  protected  to  prevent  wetting  the  dothinf. 

The  treatoicnt  of  pnenmogastric  and  other  fenaa  of  poet  dipbtheritie 
paralysis  has  been  considered  in  the  chapter  on  Muttiple  Nenritk. 

The  lenun  Treatment. — This  has  been  the  ontoome  of  a  long  seriw 
of  experiments  in  which  many  men  hare  had  a  share;  but  it  is  to  gghc^ 
Jng  pre-eminently  Utat  the  credit  bdome  for  the  devatopoMit  of  the 
pfindples  of  serum-tlierapy. 

B^fsidiiig  the  natnie  of  the  antitoxin  and  its  mode  of  aetioo  mneli 
is  as  yet  unknown.  It  is  produced  by  the  cells  of  the  body  under  the 
atamultis  of  Uie  diphtlna-ia  toxin.  It  is  intimatdy  oombined  with  the 
gietolin  of  the  blood,  and  is  itMlf  poeslhly  a  iM^din.  Tim  aetien  of 
the  It  ts  two- fold:  tt  directly  neutralises  the  toxin  prriduced  by 

tile  dir-.....v.*a  bacillus  which  is  present  in  the  hlood;  tt  also  hss  eoeae 
effect  upon  the  bacilli  tbcsnsdvea  the  nature  of  whidi  is  not  undeietood, 
bat  it  indticcs  a  condition  in  the  hbed  whk  h  inhibits  the  growth  of  the 
hacilli,  and  thus  arrnts  the  oMnibraDons  iiifl animation  whlfh  thtt  hainlli 
neite* 

Pmpeily  prepared,  it  wjH  keep  without  delerionitian  tor  Inua  time 
to  eis  months;  but  after  one  year  it  lesee  semevfaat  tie  entitaiifi  pfop* 
eitiee.  It  ihould  be  kept  in  a  cool«  dark  place,  and  after  a  bottle  has 
been  epeoed  it  should  be  used  witUn  a  few  daym.  Antitoiin  k  wnr 
pripeied  in  a  dry  font,  wUch  is  to  be  preferrpd  ontr  when  ft  mu^ 
be  kept  for  a  very  long  time. 

The  strangth  of  the  serum  is  meesured  in  anutosio  unifj^  \m  umi 
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being  an  arbitrafj  one,  liz.,  the  amount  of 
a  guinea-pig  weighing  250  to  300  granijs 
fatal  doH4^*  of  diphtheria  toxin*    The  improvemc 
the  a«3nim  have  thus  far  eoDfiigted  in  increasing  i 

first  u»ed  contained  but  one  unit  in 
pr<^ient  there  can  be  obtained  from  most  manul 
taining  500  antitoxin  units  in  eAch  cubic  centime 
ijs  of  immense  advantage  and  has  to  a  large  de^ 
unpleasant  symptoms^  such  as  pain,  localised  dj 
formerly  eo  frequent.  j 

Method  of  administration  and  dosage, — ^lal 
gyringe  one  should  l>e  chosen  which  holds  at  l^-asH 
ily  be  diBinfected  by  boiling  and  whose  needles  | 
smallest  n(?e<lle  through  which  the  serum  will  Si 
making  the  injec*tion,  the  skin  should  bo  thoroug 
hoi ;  the  needle  should  invariably  be  l>oOed  and  t 
Ijoiled  or  rinsed  with  alcohoL  Care  should  be  b 
is  expelled  from  the  syringe^  The  seat  of  injee 
groat  importance;  my  own  preference  is  for  thi 
abdomen.  After  the  injection  is  made  the  puni 
by  adht^sive  plaster.  j 

Tlie  dci8e  of  antitoxin  requiretl  in  a  given  q 
problematical.  It  is  dej^irable  to  give  enough 
thcria  toxin  present  in  the  blood,  and  that  is  all 
tity»  depending  upon  the  stage  of  the  di.sease,  tb 
the  extent  of  the  membrane,  and  to  some  degn 
patient.  ConvinctHJ  now  of  the  essential  harmla 
tendency  everywhere  has  been  to  use  larger  and 
which  has  been  fully  jystifitnl  by  the  results  obtf 
two  years  old  an  initial  dose  for  a  severe  attack, 
cases,  should  not  be  less  than  7,000  or  8/JOO  uni 
to  eight  hours,  provided  no  improvement  is  sec 
years  should  receive  from  5,000  to  e^,0UO  units 
severity,  in  older  children^  should  receive  from 
to  be  repeated  in  from  six  to  eight  hours  if  the 
is  unfavourable.  Mild  cases  should  receive  from 
an  initial  dose,  a  second  being  rarely  required. 

In  cases  receiving  antitoxin  late,  even  thoi 
not  seem  particularly  severe,  the  dose  should  be 
to  the  length  of  the  illness — i.  e.,  if  three  days  : 
nary  dose  should  be  given. 

Only  serum  from  a  trustworthy  manufactuT 
The  sera  chiefly  used  in  this  country  are  those  o 
Department,  Mulford  &  Company,  and  Parke,  D 
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eUeire,  arc  rcdiable.  The  most  concentrated  mmm  which  can  te  6b- 
taiBed  ^himld  lie  eit*lt>ctecL 

AU  experience  fthowii  that  the  rcralta  are  greatly  motlifiad  hy  Ham 
time  of  itj^  nclminii^tnitioii.  Tho  iserQm  can  not  undo  thu  M*rioti]i  dnup 
alrciidy  done  tr»  the  eel  Ik  of  the  b<idy«  and  this  at  the  time  of  injeetiaii 
may  be  so  great  that  death  will  result.  In  r&j  mild  caaet,  with  older 
children,  one  may  wait  for  the  ra«iult  of  a  bacteriological  eiaittiaatio% 
hut  never  in  a  fievere  ca<«e  and  netxT  in  a  young  child.  In  tim  gtmif  of 
si'vcrr  I'liM't*  should  be  placed  vwy  one  which  at  tli©  fir^t  fiait  ihowi  a 
pharyngeal  exudate  covering  more  than  the  tonaila,  alio  all  caaoa  with 
(iymptonis  of  laryn^^eal  invasion,  and  all  with  an  exudate  on  the  plianrnx 
and  a  profui^  nai»al  dischargt*.  If  in  a  dotihtful  cam*  tweln*  honm^  obaer^ 
vation  glmwg  that  the  membrane  hai$  f^pn?ad  from  itji  original  neat,  no 
further  delay  is  ailmiAKible.  Exp^rimentii  have  shown  ttiat  after  a  fatal 
doiM3  of  diphtheria  to%in,  an  animal  can  nsnalty  lie  rescued  if  the  anti* 
toxin  Li  administered  witiiin  forty-eight  hourn,  but  rarely  after  thai 
time.  In  human  diphtheria  marked  benefit  Uiiitally  follows  injeettODi 
made  a&  late  aa  thi^  thinl  ilay ;  1  <«  the  value  of  tilt  aeruni 

dimini»«hi*ii  very  rapidly,  and  ii         ^  ^  examplca  of  taiellt  liw 

aomctimoa  soen  after  Uter  injectiona,  thejr  can  not  be  depended  upon. 
On  the  other  hand*  in  very  nevere  or  in  malignant  caaei  irreparable  harm 
may  be  done  during  the  lirt<t  twenty- four  bourn  of  the  attack. 

Tk§  ^fftci  upon  Ike  tiifththmiic  ai«fnfrniii#  b  uauallj  ootkcaMe  wttUn 
twenty-four  and  often  in  twelve  bonta;  it  Aral  alopi  apraadi^gp  and  eoea 
begina  to  eoften  and  looeen.  The  awelltng  of  tbe  moeooa  neoilwaiie 
snheidea  and  the  local  diaeaae  aliatca,  very  much  a«  when  the  dbeiee 
rana  its  u^ual  mume,  Tbe  striking  tbing  after  the  uee  of  antitoxin  ia 
ttie  rapidity  with  which  tbcw«e  changua  takt  plaee,  ond  tha  abrupt  trm- 
aition  from  an  advancing  to  a  retrograde  prooeaa.  Hie  anbeideooe  of 
the  inflajnmatory  cooditiooi  in  the  larynx  aiid  farftchea  ia  quite  aa  narked 
aa  in  the  pharynx.  The  iympionii  of  itenoaia,  effen  whm  aevora,  eflMl 
diminish  in  a  few  houra,  making  opotutkio  uoma'psianr  in  a  very  Urge 
number  of  cnAes  where  previoualy  it  aeenod  mefttahht.  Tbe  mcoibrano 
looaena  rapidly  in  tlie  larynx  and  trariwa,  aomnHiiiea  nroeadtatiBg  the 
frequent  renovat  of  the  intubation  tube,  whore  opentfoo  has  boao  per- 
formed. TmprorenMail  ia  alao  ihown  by  the  oeMtion  of  the  naaal  dia- 
charge«  the  nHsetabliehnMnt  of  laaal  lespifatloa,  and  the  dfaainutioii  in 
tbe  awelling  of  t)ie  glamla  of  the  ntck. 

Th«  effect  open  the  oonatttutiooal  symptoraa  b  not  lem  striUng,  In 
favonraUe  eaa9  theiw  b  eeen^  oftm  in  twdve  hoon^  a  CaD  in  teBpeia^ 
tare  and  naprovemenl  in  the  pube  and  tn  the  nervena  i^plonMi, 

ThB  limUaUmt  nf  mitlerui,— It  b  important  that  theae  ahoald  d- 
waya  be  kept  in  mind,  Tbe  Mfun  aioal  be  given  early,  for  if  giv«i  tale 
it  oan  not  undo  the  miaehiaf  alioa4]r  dona  by  the  diphtheria  tnllL 
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Cases  of  great  severity  often  pass  the  period  when  reeoveiy  is  pa-^sible 
before  the  antitoxin  is  given.     This  period  may  in  some  cases  he  four"' 
days,  in  others  it  may  be  less  than  twenty-fbnr  hours.    The  tissues  most 
atiBceptihle  to  the  diphtheria  toxin  are  probably  those  of  the   nervouaJ 
system,  the  heart,  and  the  kidneys;  and  the  consequences  of  its  aetioml 
may  b^  seen  in  the  production  of  nephritis,  in  heart  failure  at  the  height] 
of  the  disease,  or  in  later  paralysis  of  the  heart,  respiration,  or  voluntary} 
muscleHi,  in  spite  of  the  fact  that  antitoxin  is  given  at  a  period  early] 
enough  to  avert  death    from  local   disease  in  the  larynx  or   bronchi* 
Again,  antitoxin  is  of  no  value  in  cases  of  streptococcus  septicaemia. 
The  early  arrest  of  the  inflammation  excited  by  the  diphtheria  baciilua 
is  unfavourable  to  the  spread  of  streptococcus  infection,  yet  sometimes 
the  latter  gains  such  headway  or  is  of  such  intensity  as  to  involve  al-, 
most  the  entire  body.     Against  the  phlegmonous  inflammation   of  the 
throat  or  the  cellular  tissue  of  the  neck,  broncho-pneumonia,  and  ne- 
phritis, antitoxin  is  powerless;  and  just  in  proportion  to  the  severity  of 
these  indammations  are  negative  results  seen, 

Erttpiions  and  other  unpleasant  effects.— Home  transient  oedema  usu- 
ally follows  the  injection.     In  a  few  hours  there  may  be  seen  a  general 
erythema;  this,  however,  is  rare  and  usually  of  short  duration.     The 
most  important  eruptions  are  swn  between  the  eighth  and  fourteenth 
days.    They  follow  from  ten  to  twenty  per  cent  of  the  injections  made, 
and  appear  to  be  quite  independent  of  the  amount  of  serum  used.     The  I 
exact  cause  is  not  known.    The  most  common  eruption  is  urticaria.     Thij 
ie  often  intense,  very  annoying,  and  may  nearly  cover  the  body.      It 
may  be  accompanied  by  a  slight  rise  of  temperature;  it  usually  lastdl 
for  two  or  three  days,  however,  it  is  rarely  severe  for  more  than  twenty- 
four  hours.     Various  forms  of  erythema  are  occasionally  met  with.     In 
two  or  three  instances  I  have  seen  haeraorrhagic  eruptions,  generally  in 
the  neighbourhood  of  the  large  joints,  and  always  in  children  snffering  j 
from  extreme  malnutrition.    In  a  few  cases  a  moderate  swelling  of  some ' 
of  the  joints  has  been  observed,  and  very  exceptionally  a  transient  albu- 
minuria.    One  occasionally  meets  with  patients  who  seem   unusually 
susceptible  to  serum  injections,  and  in  whom  even  small  immunising 
doses  cause  headache,  muscular  pains  and  general  malaise  so  that  theyj 
feel  quite  wretched  for  several  days.     All  of  the  above  symptoms  except 
the  urticaria  are  rare,  and  should  not  for  an  instant  deter  one  from  using  J 
antitoxin  when  indicated. 

Real  and  alleged  dangers  from  antitoxin  injections, — In  the  few  i 
cases  where  sudden  death  has  followed  antitoxin  injections,  the  evidence 
that  antitoxin  was  the  cause  of  death  is  not  conclusive.  In  some  of  j 
these  patients  the  autopsy  has  revealed  a  status  lymphaticus  not  beforej 
suspected.  In  this  condition  the  shock  of  so  slight  a  thing  as  a  needle  J 
puncture  might  produce  death* 


i^ 
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Tint  m  Ti'fv  few  allegotl  iDHtiine^  of  aericmff  hftrmful  nsulU  hmm 
ficcurriHl  among  thr  gn^t  tuitTiUTK  of  injectioni  which  have  now  bicn 
made,  i^  sufficient  to  oitabUsh  the  fact  that  the  aeram  itj^f  ia  emeDtially 
hanulagH, 

Tho  unfavourahle  effeeta  upon  the  heart,  the  kidoeja,  and  the  blood, 
attributiHl  to  antitoxin,  havi*  not  been  proTcd*  In  a  diaeaae  like  diph- 
theria, where  the  heart  and  kidneys  are  often  and  aoriounly  aifeeted, 
and  where  cardiac  and  retial  sYniptoma  in  many  caaca  are  ftuddenly  mani- 
fefited,  it  Ib  injfKK^ible  to  nay,  even  when  raeh  aymptoma  follow  the  In- 
jection of  R^'nirn,  that  they  are  not  due  to  the  orij^inal  diaoaaa.  Thqr 
were  Msen  with  great  frequency  before  antitoxin  waa  known.  ObaefT»- 
tiona  n^ganling  the  effect  of  the  h  >  on  the  blood  were  nuale  hf 

Billings,  upon  twenty-nine  cases  o!  N^Tia.     Ue  found  the  redlie* 

tion  both  in  the  haemoglobin  and  tlie  red  cells  to  be  much  lesa  than  the 
average  found  in  caaea  of  dipbtlieris  of  aimikr  aeferity  not  teealad  hj 
the  serum. 

At  the  prestent  iime^  no  eridence  has  been  addur<«d  as  to  the  danger 
or  injuriouit  effects  of  diphtheria  antitoxin  which  abottld  deter  any  QOa 
from  its  use*  Tboi«e  which  have  been  reported  am  to  be  rtj^tfilad  bi 
the  light  of  accidents  for  which  the  antitoxin  itself  oui  not  be  haU 
resjionKible. 

Ktjtulh  mik  anliiaTin  IriHiliiiffif.— >8iiioe  IBM  the  aenim  has  bean 
tested  on  so  extensive  a  scale  as  the  preralenoe  of  diphtheria  all  oter  the 
world  has  made  posaible  with  rcaulta  ao  uniformly  good  that  it  seania 
quite  unneceaaary  any  longer  to  cite  statiatics  in  proof  of  the  value  of 
Uiis  remedy.  No  tables  of  fignroi  are  m  oonnneiac  to  an  individual 
aa  perAonal  experienix>,  ami  by  this  argument  one  by  one  the  opponents 
of  antitoxin  have  been  converted. 

Tlie  beneficial  effects  of  the  remedy  may  be  aommed  up  in  the  fid* 
lowing  statements:  (t)  The  pefieentage  mortality  fmm  dtpbtberia  in 
hospitab  both  in  Europe  and  in  America  has  brai  rcdnead  ta  a  littk 
nion*  than  one  third  the  prevtoua  flgora;  (2)  tbe  ympufUoii  of  cnaoa 
now  retjuiring  o^ierataon  for  laiyngeal  atCBoaia  haa  bwi  radnoad  In  abont 
one  half;  (3)  the  mortality  after  tracbcolomy  has  been  redaeed  to  one 
half,  and  that  after  urtubatioo  to  about  one  third  the  former  figure; 
(4)  but  ev^  morw  eclOfiiidflg  (>  tlie  dbet  of  the  amuii  InaiaieDt  opoii 
the  actual  diphtheria  mortality  of  citiaa  and  oouDtriaa  vhara  it  baa 
been  used. 

In  the  first  of  the  anbjotnad  lahlaa  k  given  for  a  period  of  years  tte 
actual  number  of  reported  deaths  fmm  dtphtlieria  and  membraiioiis 
croups  ineapective  of  the  growth  in  popiUatoo ;  in  the  aaeood  one  tlie 
aitmber  of  deaths  in  each  10,000  of  popiilatfaNi.  Thaat  Iffvas  oua  not 
be  open  to  the  qaaalioQ  which  ia  aomotiM  liiaod  • 
mortality  itatiatioa* 
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Table  Showing  Annual  Deaths  from  Diphtheria  and  Croup^ 
1887  to  1900  {inclusive). 
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Table  Showing  Average  Annual  Deaths  from  Diphtheria  and  Croup 
per  10,000  of  Population. 


London,  before  antitoxin,  1887-9 

BerUn,  " 

Paris,  '*  ** 

New  York,       " 

Chicago,  "  " 

Denver,  •*  *« 


4*8;  since  antitoxin,  1896-1900,  4*7 
10-2;         "  "  8-7 

6-5;         **  "  1-8 

14-6;         "  "  6-8 

181;         **  "  6-0 

12-9;         **  •*  1-7 


Philadelphia, 


1890-'94,  11-9; 


9-6 


Some  explanation  of  these  figures  is  necessary  that  they  may  be 
fully  appreciated.  The  great  reduction  in  the  death-rate  is  seen  only 
in  those  cities  and  countries  where  the  serum  treatment  has  been 
widely  employed.  Nowhere  in  Europe  is  this  true  to  the  same  d^ree 
as  in  Paris,  Berlin,  and  Germany  generally;  and  probably  nowhere 
in  Europe  has  it  been  so  little  used  and  so  slow  in  gaining  favour 
as  in  London.  In  our  American  cities  the  effect  of  the  serum  treat- 
ment upon  mimicipal  mortality  figures  has  been  directly  proportion- 
ate to  the  extent  to  which  the  health  departments  have  believed  in  its 
efficacy  and  encouraged  its  use  by  furnishing  it  free  to  the  poor,  and 
sending  their  own  inspectors  to  administer  it  This  is  true  par- 
ticularly of  New  York  and  Chicago;  in  Philadelphia,  on  the  contrary, 
the  authorities  for  a  long  time  were  openly  opposed  to  the  serum 
treatment. 

Summary. — 1.  Behring^s  antitoxin  is  a  specific  remedy  for  experi- 
mental diphtheria  in  animals. 

2.  Experience  is  now  sufficient  to  justify  the  statement  that  it  is  so 
in  man,  and  just  to  the  extent  in  which  we  can  fulfil  the  conditions 
which  are  essential  in  experimental  diphtheria. 
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S.  These  conditions  arc,  thai  the  eenim  most  ba  admtniilared  euij, 
that  the  doee  be  adtHjuate,  and  the  caae  be  one  of  pme  diphtlieria. 

4.  Ejcperieneo  shows  the  sertim  to  be  mncb  lees  efllcaciotii  in  cases  o( 
so-called  miied  infectioD  or  B4?ptic  diphtheria,  and  that  it  is  Talneiess  in 
membraiioiis  inflamxnationj^  which  are  due  to  streptococci — I.e.,  pseodi^ 
diphtheria. 

5.  The  serum  itai*If  i«  ciNieDtiallj  harmless  both  when  iojected  in 
healthy  persons  for  immunizatioo,  or  in  those  suffering  from  diphtheria. 

6.  In  a  young  child  the  serum  should  be  injected  upon  a  clinical 
diagnosis  of  diphtheria  without  waiting  for  bactmological  oonfinnattoo; 
in  older  children  one  may  wait  in  a  mild  case,  but  never  in  a  severe  oiie^ 
partieularly  a  laryngeal  case* 

7.  For  all  puiients,  but  especially  for  young  ebfldreii,  tbe  most  con- 
centrated preparations  of  antitoadn  that  can  be  obtained  should  be 
employed. 

8.  The  actual  mortality  from  diphtheria  (including  membfftiKNls 
croup)  has  been  reduced  in  those  cities  and  countri^  where  It  has  been 
generally  adopted  by  nearly  50  per  cent;  the  mortality  of 
cases  hajt  fallen  from  70  to  less  than  30  per  cent;  of  tract 
cases  from  00  to  33  per  cent;  the  proportion  of  cases  in  which  opermtion 
is  requin^  has  been  reduced  fully  50  per  cent 

9.  llie  CTidenoe  is  conclusive  that  in  laxjngeal  diphtheria  the  senun 
in  sufficient  doees  largely  prevents  the  extoision  of  Um  moDbnuus  into 
the  trachea  and  bronchi^  tbna  preteniing  broncbo-pnensMinia. 

10.  It  is  not  yet  possible  to  state  to  what  extent  the  beftrt»  the 
Udneysy  and  the  nervona  system  are  ptolacied  hj  the  scntm*  It  is^ 
however,  certain  that  such  resnlts  can  not  he  depended  upon  nnleM 
injections  are  made  early  and  full  doses  given. 

11.  For  a  period  of  from  three  to  four  weeks  the  proieclion  eon- 
ferred  by  immuniiation  is  practically  complete.  The  senun  ilMinU 
therefore  be  given  to  every  diild  in  an  infected  bqeeeiield  or  tnsUtutiiHk 

IB.  Grmtifyiitg  as  were  tke  earlier  r«iulu  with  the  esrnm  tveaUnent, 
they  have  been  eenetaatly  inifrovliig^  and  there  to  everj  leeson  to  be- 
lieve that»  with  larger  eiptfienee  both  in  its  prrpamtion  and  its  lei^ 
still  better  results  will  yet  be  readied.  Certainly  there  is  no  remadf 
for  any  diseeae  tliat  has  more  testimony  in  its  favonr  than  has  antitnrin 
for  diphtheria. 

Cmmkm*ni$^ — iUter  a  eevere  attack  of  diphtherii  eonvmlteonoe  is 
always  slow  on  aoeoent  of  the  ammin  and  the  depreaaing  effects  of  tiM 
diaeaaew  Riticnta  should  invarkbly  be  kept  in  bed  for  at  least  m  wesk 
after  the  throat  baa  cleared,  and  bmger  if  nny  tendency  to  cardiae  weak* 
ness  is  seen.  The  poise  shoold  be  oarefnUy  watebed*  and  imfnlaii^t 
intnmiissienp  ftcroitiem,  or  m  weak  first  sonnd  of  the  lisnrW  alioidd  i 
OM  apprdienslfe.    An  abmnmally  slow  pulse  is  genenlly 
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than  one  which  is  rapid.  Undor  such  circumstar 
be  kept  recuinbcnt  and  absolutely  quiet,  since  i 
syncope  may  be  the  result  of  a  violation  of  these 

The  extreme  degree  of  anaBmia  requires  that  i 
aiderable  time  durmg  convalescence,  to  be  foUowe 
and  other  tonics.  m 

Great  difiieiilty  is  occasionally  experienced  w 
cilli  in  the  throat.  The  tonsillar  crypts,  the  adeE 
plmrynx,  and  the  nasal  sinuses  are  the  places  wh' 
likely  to  remain.  Inasmuch  as  it  is  now  general 
release  from  quarantine  that  the  throat  shall  ha 
tures  to  be  free  from  bacilli,  this  becomes  a  matt 
The  most  efficient  means  appears  to  be  to  syring 
or  four  times  daily  with  a  solution  of  bichloride 
one  eighth  glycerin  has  been  added,  and  to  use 
gargle.  For  children  under  four  years  old  a  si] 
dilute  Dobell'a  solution,  should  he  substituted  ai 


PSEIJDO'DIPHTnERIA. 

Synonyms?  False  diphtheria,  streptococcus  diphtheri 
diplitberoid  iDflammation,  croupous  t 

At  the  present  time  there  are  included  unde 
theria  all  inflammations  of  the  throat  and  uppei 
ized  by  the  production  of  a  false  membrane,  in  \ 
bacillus  is  not  found.  When  these  inflammatio; 
rarely  serious;  but  when  they  complicate  8carl| 
may  be  very  severe,  and  frequently  prove  fatal 

Frequency*— Numerical  statements  rcgardin 
of  this  disease  and  true  diphtheria  signify  vei 
variable  conditions  under  which  observations  1 
the  investigations  of  Park>  Baginsky,  Martin 
would  appear  that  in  from  twenty-five  to  thi: 
cases  formerly  sent  to  hospitals  with  a  clinical 
the  disease  was  pseudo-diphtheria.  Most  of  tb 
regarded  by  many  physicians  as  simply  cases  of  l 
being  those  which  were  secondary  to  scarlet  fei 

Of  the  membranous  inflammations  occurri 
mentioned,  the  great  majority  are  examples  oi 
seven  eases  of  membranous  angina  in  measles  ai 
studied  by  Prudden,  all  were  proved  to  be  psf 
teen  occurring  mth  scarlatina,  studied  by  Pai 
to  be  true  diphtheria;  and  of  sixteen  oceurrin 
three  with  measles,  studied  by  Booker,  none  ^ 
1,000  cases  of  scarlatina  observed  by  McCoUona 


PSKtJDO-DlFHTRlRIA. 


10S7 


thoee  showing  distinct  membraae  in  the  throat  were  tine  diphtheria*  It 
haa  been  the  general  ezperiaiMse  of  all  writers  that  when  it  complicaiea 
other  diaeaaes,  paendo-diphtheria  nearly  alwaja  occtira  at  the  hei^t 
of  the  primary  diaeaae,  while  true  diphtheria  may  occur  at  any  time« 
even  during  convalescence. 

Etiology. — A^  was  f1r«t  ithown  by  Pnidden  in  1888,  and  abundantly 
cuiifiriiK  (I  by  utluT^  since  that  timcp  this  inflammation  b  HfQally  dm  to 
the  streptococcus;  it  may  be  found  alone,  or  associated  with  the  staphy* 
locoecuB  aureus  or  albus,  and  ocoaaionally  the  staphyloooocna  may  ba 
found  done. 

The  streptococcus  is  very  frequently  found  in  the  throats  of  healthy 
cliildrcn,  particularly  in  winter  and  in  citii%  and  mora  oflan  in  Ihoaa 
who  live  in  tenements  or  who  arc  inmates  of  hospHala  or  othar  iailitQ* 
tions.  The  local  conditions  in  the  mucous  membranea  dnring  an  attack 
of  measles^  scarlet  fever,  and  other  infectious  diseaaeay  are  especially 
favourable  for  the  development  of  these  germs|p  which  at  such  times  are 
very  of  ti*n  priisent  in  great  numbers  even  when  no  membrane  is  seen. 

This  form  of  sore  throat  is  more  apt  to  occur  in  houses  with  bad 
drainage  and  other  unsanitary  conditions.  From  the  fact  that  the  strep- 
tococcus is  so  widely  distributed,  attacks  of  paandiHdl|ihthcria  may 
occur  in  any  place  and  at  any  time»  irreapeclive  of  aiddankr  influcnoea 
or  even  the  occurrence  of  other  caaea. 

To  what  degree  these  cases  are  to  be  regarded  aa  ooQummkahle,  and 
what  precautions  regarding  isoUtioii  and  diainfaetion  are  raqnlred,  atw 
questions  of  much  importance.  The  most  citeosiTe  investigations  upom 
these  points  are  thoae  made  by  the  New  York  Health  Department.  Aa  a 
result  of  obaervations  upon  4M  ciaea  which  weiw  loUowad»  the  eondo* 
sion  was  reached  that  the  disease  was  ao  slightly  cootagioiiay  if  at  all* 
and  nsnaUy  ao  mild^  that  strkl  iaolaticm  and  aahaeqnent  dSainfectiom 
were  nnneoeasary.  Of  113  eaaca  ooenrring  in  100  fam!liea»  in  only  14 
wss  there  a  history  of  exposure  to  a  similar  case;  and  in  only  9  was  there 
another  case  In  the  same  family*  In  many  of  the  latter^  a  oobidoii  arigia 
appeared  more  protiaUe  than  that  one  case  was  derived  from  aaothar. 

They  are  probably  mot9  cimtagioBa  in  Ui#  pffmenee  of  the  potaon  U 
scarlet  fever  or  measles. 

Lesions.— In  the  primary  csaca  tl»e  membrane  aa  geoeralty  eoitlned 
to  the  tonsils  or  is  chiel^  tliaf%  lh«ra  befng  only  small  d^oaUa  alsa- 
where.  In  the  secondary  eaad%  Umi  antirt  phafyni  may  ba  eofatvd  asd 
the  disease  may  ejctend  to  the  nose,  the  monthp  the  middbi  eer»  and  ooea* 
sionally  to  the  hryni,  tncbae,  and  hnmdiL 

The  atmetnre  of  the  membcmne  reaimWes  that  of  tma  dipltlhcria» 
anil  it  is  impoeiibla  by  a  microseopical  eiamination  alone  sJwaya  to 
separata  the  two  disaaaes>  In  many  oaecs  the  memfaeue  is  softer,  mete 
frkhls^  and  eentaina  a  relativdy  larger  smber  eC  esUa  than  does  Ihet 
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nosa,  tLB  given  by  the  oMor  writers^  ud  it  doei  not  differ  in  Any  cuM^niia] 
partictilans  from  tbt  ieptic  fonn  of  tnii  dipbUwiia  (page  1035).  The 
local  aymptome  ar«  Uio«€  of  ierero  pharyngeal  diphtheria^  and  tb&  con- 
stitutional aymptorn    **  r      -^  ,-.:--   :^ 

When  the  di»ea  t  fever,  the  iymptoros  may  pre^ 

cede  the  eruption,  but  they  uimaitj  begin  at  the  height  of  the  primary 
fever — i.  e.,  from  the  eecond  to  the  fourth  day — and  gradually  loertaae 
in  severity,  n*aching  theb  majcimum  from  the  fifth  to  the  eighth  day  of 
the  di8<»i5e.  In  measles  the  throat  symptoms  are  somewhat  later;  they 
bcgiD  at  tlie  height  of  the  primary  fever,  and  often  increase  while  the 
eruption  fades*  In  most  of  tlie  severe  scarlatinal  oases  the  diaeaae  in* 
volvea  the  noae  and  the  middle  ear  In  measK«  both  these  eompUeatioBa 
are  less  frequent,  but  there  is  a  much  grtsatcr  tendency  to  in^ve  the 
larynx,  and  if  the  larynx  in  a  young  ehild»  the  proceas  is  almost  invariably 
eotiipl  u  *  V  broncho-pneumonia.  In  aome  oases  the  larynx  ts  invaded 
when  1  no  membrane  in  the  pharynx;  bnt  this  is  very  infrequent 

unless  the  disease  is  true  diphtheria.  Catarrhal  laryngitis  in  a  yonnc 
child  may  produce  symptoms  which  are  practically  id«*ntioal  with  tboaa 
of  the  membranous  form,  and  there  is  little  doubt  tbst  many  cases  oooi- 
pUcating  measles  in  which  the  latter  diagnosis  is  made  are  really  eiam* 
plea  of  catarrhal  laryngitist  particularly  if  no  menfaiut  ii  Yia&ila  fai 
the  tiiroat 
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(F(g.  MS),  rapid,  fertle  pnlse^  grsat  prostnition.  and  deUrinm,  apathy 
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than  one  which  is  rapid.  Under  such  circumstances  the  patient  shot] 
be  kept  recumbent  and  absolutely  quiet,  since  sudden  and  even  fat 
syncope  may  be  the  result  of  a  violation  of  these  rules. 

The  extreme  degree  of  anaemia  requires  that  iron  be  given  for  a  con- 
siderable time  during  eonvaleseencej  to  be  followed  by  cod-liver  oil,  wine, 
and  other  tonics. 

Great  difliculty  is  occasionaily  experienced  in  getting  rid  of  tlie 
eilli  in  the  throat.    The  tonsillar  crypts,  the  adenoid  tissue  of  the  rliin^ 
pharynx,  and  the  nasal  sinuses  are  the  places  where  the  bacilli  are  mc 
likely  to  remain.    Inasmuch  as  it  is  now  generally  made  a  condition  oF 
release  from  quarantine  that  the  throat  shall  have  been  show^n  by  ci 
tures  to  be  free  from  bacilli,  this  becomes  a  matter  of  much  Lmportanc 
The  most  efficient  means  appears  to  be  to  syringe  the  nose  genth'^  thrc 
or  four  times  daily  with  a  solution  of  bichloride,  1  to  10,000,  to  whic 
one  eighth  glycerin  has  been  added,  and  to  use  the  same  solution  as  a 
gargle.    For  children  under  four  years  old  a  simple  salt  solution,  or 
dilute  Dobell's  solution,  should  be  substituted  and  the  gargle  omitted 

PSEUDO-DIPHTHERIA. 

BynonjiQs;  F^lse  diphtheria,  streptoooccas  diphtheria,  scarlatinal  diphtheria^ 
diphtheroid  iDflamniatioti,  croupoiiM  tonsillitis. 

At  the  present  time  there  are  included  under  the  term  pseudo- 
theria  all  inflammation^^  of  the  throat  and  upper  air  passages  characte 
ized  by  the  production  of  a  false  membrane,  in  which  the  Klebs-Loefflts 
bacillus  is  not  found,    Wlien  these  inflammations  are  primary  they  al 
rarely  serious;  hut  when  they  complicate  scarlet  fever  or  measles  the 
may  be  very  severe,  and  frequently  prove  fataL 

Prequency^'^Numerical  statements  regarding  the  relative  frequenc 
of  this  disease  and  true  diphtheria  signify  very  little,  because  of  tl 
variable  conditions  under  which  observations  have  been  made.  FroU 
the  investigations  of  Park,  Bagineky,  Martin,  Morse,  and  others, 
would  appear  that  in  from  twenty-five  to  thirty-five  per  cent  of 
cases  formerly  sent  to  hospitals  with  a  clinical  diagnosis  of  diphtheria 
the  disease  was  pseudo-diphtheria.  Most  of  these  were  mild,  and  wei 
regarded  by  many  physicians  as  simply  cases  of  tonsillitis,  the  exceptioi 
being  those  which  were  secondary  to  scarlet  fever  or  measles. 

Of  the  membranous  inflammations  occurring  in  the  diseases  ix 
mentioned,  the  great  majority  are  examples  of  pseudo-diphtheria, 
seven  cases  of  membranous  angina  in  measles  and  three  in  scarlet  feve 
studied  by  Prudden,  all  were  proved  to  be  pseudo-diphtheria;  of  mm 
teen  occurring  with  scarlatina,  studied  by  Park,  only  two  were  foui 
to  be  true  diphtheria;  and  of  sixteen  occurring  with  scarlet  fever  ani 
three  with  measles,  studied  hy  Booker,  none  was  true  diphtheria.  Ib 
1,000  cases  of  scarlatina  observed  by  McCollom,  only  twelve  per  cent 
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ncm^  u  given  by  the  older  wriieim,  and  it  does  not  differ  in  any  iMniiliil 
particulars  from  the  aeptic  form  of  true  dipbtbirii  (pige  lOM).  The 
local  sjmptomB  are  thoee  of  severe  pharyngeal  diphtheria,  and  the  con- 
ititutioDal  gyniptoniB  those  of  septicaemia. 

When  the  disease  complicates  scarlet  fever,  the  sjmptoms  may  pre- 
cede the  eruption,  but  they  usually  begin  at  the  height  of  the  primary 
liTcr — L  e*p  from  the  second  to  the  fourth  day — and  gradually  increase 
in  aaverity,  reacJiing  their  maximum  from  the  fifth  to  the  eighth  day  of 
the  disease.  In  mi*iuih«8  the  throat  symptoms  are  somewhat  lat^;  they 
begin  at  the  height  of  the  primary  fever^  and  often  tncreaaa  viiilt  Um 
eruption  fades.  In  most  of  the  severe  scarlatinal  caasaa  tha  dtoetsir  in- 
volves the  nose  and  the  middle  ear.  In  meaalea  both  tbeee  complications 
are  less  frequent^  but  there  is  a  much  gr«at«r  tendency  to  mvolve  the 
larynx,  and  if  the  larynx  in  a  young  child,  the  prooees  ia  almost  invariably 
complicated  by  broncho- pru^umonia.  In  some  cas»  the  larynx  Is  invsded 
when  there  is  no  mi*mbmne  in  the  pharynx;  but  this  ia  very  infrirqucnt 
unless  tlie  disease  is  true  diphtheria.  Catarrhal  laryngitis  in  a  yonag 
child  may  produce  symptoma  wliich  arf*  illy  identical  villi  those 

of  the  membranous  form,  and  there  ia  In  i  i>t  that  many  cisce  eon- 

pUcating  meaalea  in  which  the  latter  diagnosis  is  made  are  really  exam* 
pies  of  catarrhal  larypgiti^  particnlafly  If  no  membrane  is  viaiUe  in 
the  throat. 
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Seeoodary  caees  as  a  daes  are  characterised  by  l^gli  tempersture 
(Fig.  MS),  rapid,  feeble  pnle%  gmal  pmstiation*  and  dettrinm,  apathy 
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of  true  diphtheria^  but  the  structure  of  the  latter  varies  so  much  that 
it  is  not  safe  to  draw  any  positive  conclusions. 

In  the  mild  cases  the  inflammation  of  the  mucous  membrane  is  a 
superficial  one  and  the  pseudo-membrane  is  not  very  adherent.  In  the 
severe  cases^  chiefly  the  secondary  ones,  the  process  extends  much  deeper. 
Besides  the  pseudo-membrane  upon  the  surface  there  is  intense  con- 
gestion, oedema,  and  cell-infiltration  of  all  the  lymphoid  and  cellular 
tissue  of  the  pharynx.  It  affects  the  tonsils,  soft  palate,  uvula,  epi- 
glottis, adenoid  tissue  of  the  vault  and  the  entire  pharyngeal  ring,  and 
also  extends  to  the  external  lymph  nodes  and  surrounding  cellular  tissue. 
The  process  both  in  the  throat  and  externally  in  the  neck  may  terminate 
in  resolution,  suppuration,  or  in  necrosis. 

The  streptococci  are  found  in  the  false  membrane,  in  the  underlying 
mucous  membrane,  in  the  lymph  spaces  and  in  the  lymph  nodes.  In  the 
most  severe  cases  there  are  present  the  lesions  of  a  general  streptococcus 
infection.  The  blood  swarms  with  these  germs,  and  they  may  set  up  in- 
flammations in  any  of  the  organs,  but  especially  in  the  lungs  and  the 
kidneys,  less  frequently  in  the  serous  membranes.  Small  foci  of  sup- 
puration may  be  found  in  any  of  the  viscera. 

Symptoms. — 1.  The  primary  cases. — The  onset  is  usually  abrupt, 
with  well-marked  symptoms:  there  are  frequently  chilly  sensations,  head- 
ache, vomiting,  general  pains,  and  in  most  cases  the  child  complains  of 
soreness  of  the  throat  and  pain  on  swallowing.  There  are  first  seen  a 
general  redness  and  swelling  of  the  tonsils,  sometimes  of  the  entire 
pharynx;  shortly  afterward  membranous  patches  appear  upon  the  ton- 
sils. These  vary  greatly  in  appearance.  In  colour  they  are  yellow  or 
gray,  often  changing  later  to  a  dirty-olive  tint.  (Plate  XVni^ o.)  The 
membrane  seems  loosely  attached  and  can  frequently  be  wiped  oflf  with  a 
swab.  It  is  soft  and  friable,  very  rarely  thick,  firm,  or  tenacious.  It  is 
often  irregular  in  its  outline,  which  is  not  sharply  defined.  The  mem- 
brane usually  remains  but  three  or  four  days  and  disappears  rapidly. 
As  a  rule,  it  is  limited  to  the  tonsils,  and  does  not  spread  after  it  first 
forms.  Occasionally,  however,  small  patches  are  also  seen  upon  the 
fauces  or  the  pharynx.  The  oedema  and  other  evidences  of  inflamma- 
tion in  the  throat  are  usually  more  marked  than  in  true  diphtheria,  and 
the  swelling  of  the  lymph  nodes  behind  the  jaw  is  slight.  The  constitu- 
tional symptoms  are  generally  more  severe  during  the  first  two  days,  and 
the  temperature  may  be  103**  or  104**  F.,  but  by  the  third  day  it  falls, 
and  most  of  the  symptoms  subside.  It  is  rare  for  the  disease  to  extend 
either  to  the  nose  or  the  larynx.  Generally  there  are  no  complications 
and  no  sequelae. 

2.  The  secondary  cases. — Some  of  these  are  mild,  and  do  not  differ 
from  those  just  described,  but  most  of  the  severe  cases  are  included  in 
this  group.    The  clinical  picture  of  the  latter  is  that  of  scarUUina  angi- 
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were  not  hospital  ca^es.  From  tbe  above  data  the  deduction  aeems  wafw 
ranted  that  in  a  child  previoualy  healthy,  primary  pneudo-dipbiheria  it 
not  a  serious  disease* 

Turning  now  to  the  se<!ondary  ca^ca,  we  find  very  different  condi- 
tions. From  the  best  available  atatiatics  it  would  appear  that  the  uattal 
mortality  of  p^eudoHiiphtheria,  when  it  ia  aecondaiy  to  actrlat  fover  uid 
measles^  is  from  15  to  1^0  per  cent.  Uowever,  when  theaa  diacaaoi  prevaO 
epidemically  in  institutional  the  mortality  is  often  higher  than  thb 

Prophylaxii. — In  primary  cmaea  strict  qunrantine  b  mmoceaaary  after 
the  (|uei^tiun  of  diagnosis  hia  been  scatlml,  Caaea  of  paendo^iphtboilt 
occurring  in  meaales  or  scarlet  fever  should  certainly  be  aeparaled  from 
ur  '    ated  caaes.    By  way  of  prevention,  •otnething  can  be  done  in 

til  ik$m  by  keeping  both  nose  and  throat  as  dean  mb  poasible  daring 

severe  attacks  by  the  use  of  an  antiaeptic  moutb*wash  or  gargle,  and  a 
nasal  spray.  For  young  children  only  weak  aoluiiona  ahould  be  em* 
ploytHl,  such  as  a  diluted  Dobtirs  or  R*  iler*a acflntion,  1: 10,000  biciilorldi^ 
or  H  <»ne-|M:r-ct*nt  solution  of  boric  acid* 

Treatment — Every  child  with  a  membranoua  patch  on  its  throat  re- 
quires clo8c  watching;  if  under  thraa  l»ri  old  diphtlicria  antitoxin 
should  be  adininiHtered,  pending  the  result  of  a  bactcriolofical  ejuunina* 
tion.  In  all  caaea  with  doubtful  diagnosis  this  should  invariably  be 
done*  The  primary  caaes  require  only  the  treatment  of  an  attack  of 
torisillitin. 

In  the  secondary  caaes  locd  treatment  sbonld  be  begim  with  the 
appearance  of  the  first  ]iatch  upon  the  tonsiU.  In  mild  caaioa  the  use  of 
gargles  and  antittcptic  throat  apimya  ia  ioffleknt  In  the  severe  rasw 
local  treatment  should  be  thorough  and  eoergetie,  bat  not  repeated  too 
frequently.  It  ia  seldom  neceaaary  to  distorb  a  very  aide  chOd  for  local 
treatment  of  tener  tlian  every  two  hoora  by  day  and  every  four  boon  hj 
night.  The  noae  ahould  be  ayrtnged  with  warm,  bUuid  a^utioiia  hut  not 
too  forcibly.  For  the  pharynx  stronger  iotutiona  may  be  employed  aa 
hot  aa  can  he  borne.  In  order  to  clear  the  aeerolioBa  frcna  baUiid 
the  swollen  tonsils  a  short  fm&t  of  a  aoft  eaUletar  nay  be  ottodiad  la 
the  tip  of  the  syringe,  which  should  be  inserted  well  back  behind  the 
molar  teeth.  Where  the  swelling  and  lodatna  are  groat,  benefit  may 
reault  from  frequent  apraying  with  soladoDa  oontaining  fapni'renal  ex- 
tract, also  from  inhaling  hot  vapour  impregnated  with  encmlyptot,  Wn- 
txoin,  etc.  For  a  local  germicidal  effcet  awoUiing  ia  moat  reliable;  alrong 
aolutiona  ahould  be  used  hot  not  frequently  repcated-^e.  g^  1:  MM)  Udln- 
ride  of  mercury  or  a  lO-per-etmt  solution  of  nitrate  of  silvtr*  fhim  ant  to 
three  times  a  day.  Aa  an  external  applicatum  nothing  b  so  booafldal  aa 
the  ice-bag^  whtdi,  whenever  there  b  great  adenitb  and  eellnltib^  ahonld 
be  eonatontlj  nied  eoverod  wUk  thin  flannelt  ^^  kojpt  weD  up  agminot 
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or  stupor,  and  often  albiimiiiurm.  In  fatal  cases  death  usually  occurs 
at  the  height  of  the  disease,  from  asthenia,  broncho-pneumoma,  or 
nephritis,  sometimes  from  laryngitis.  If  none  of  these  complications 
develop,  patients  may  withstand  the  toxic  symptoms  even  when  they  are 
very  severe.  If  the  attack  terminates  in  recovery,  the  local  disease  fol- 
lows very  ranch  the  same  course  as  in  diphtheria.  The  subsequent  anjB- 
mia  is,  however,  less  severe,  and  none  of  the  dangers  of  convalescence^H 
connected  with  cardiac  or  respiratory  paralysis  are  present.  ^| 

There  may  be  in  connection  with  the  local  process  in  the  throat,  deep 
sloughing  of  the  tonsils  or  adjacent  Btructures,  suppuration  of  the  lym- 
phatic glands  or  in  the  cellular  tissue  of  the  neck,  occasionally  followed 
by  serious  haemorrhage.  However,  these  complications  are  rare,  and  if 
the  patient  survives  the  danger  of  the  acute  stage  of  the  disease,  he 
usually  recovers. 

Bia^osis. — ^The  clinical  features  which  distinguish  pseudo-diph- 
theria from  true  diphtheria  have  already  been  considered  (page  1040).^^ 
It  is  impossible  in  any  case  to  be  certain  of  the  diagnosis  except  by  ctil«^H 
tures;  for,  although  by  clinical  symptoms  alone  one  may  in  the  great 
majority  of  cases  be  certain  that  a  given  case  is  one  of  true  diphtheria, 
to  say  that  any  membranous  inflammation  of  the  throat  is  not  diph- 
theria is  impossible.  The  bacteriologists  have  taught  us  to  be  cautious 
in  pronouncing  too  positively  upon  even  mild  cases,  as  it  has  been  shown 
that  some  of  them  may  he  caused  by  most  virulent  diphtheria  bacilli 
(page  1031). 

In  the  secondary  cases  the  diagnosis  by  clinical  symptoms  is  more  ac- 
curate. A  membrane  which  appears  in  the  throat  early  in  the  course  of 
measles  or  scarlet  fever,  or  at  the  height  of  the  primary  disease,  is  usnally 
due  to  the  streptococcus;  while  one  which  develops  late  or  after  the  pri- 
mary fever  has  subsided,  is  frequently  due  to  the  diphtheria  bacUlus. 

Prognoiis.^There  is  no  more  striking  contrast  between  true  and 
pseudo-diphtheria  than  in  their  mortality  when  they  are  seen  side  by 
side.  Of  117  primary  cases  of  pseudo-diphtheria  observed  by  Park  in 
the  Willard  Parker  Hospital,  New  York,  the  mortality  was  3*5  per  cent; 
of  127  cases  of  true  diphtheria  seen  in  the  same  institution  at  the  same 
time,  the  mortality  was  34'5  per  cent.  ^  In  a  group  of  154  hospital  cases 
reported  by  Baginsky,  there  were  118  of  true  diphtheria,  with  a  mor- 
tality of  38-2  per  cent,  and  34  cases  of  primary  pseudo-diphtheria,  with 
a  mortality  of  55  per  cent.  From  the  same  hospital,  Philip  has  pub- 
lished a  report  upon  376  eases:  332  of  these  were  true  diphtheria,  with 
a  mortality  of  37  per  cent;  31  were  eases  of  primary  pseudo-diphtheria, 
with  no  mortality.  The  Bulletin  of  the  New  York  Health  Department 
contains  a  report  upon  324  cases  of  pseudo-diphtheria  in  children,  with 
a  mortality  of  9,  or  2-8  per  cent;  4  of  the  fatal  cases  complicated  scarlet 
fever;  of  the  primary  cases,  the  mortality  was  but  1*5  per  cent.    These 
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were  not  hoapital  cases.  From  the  abort  dite  the  dedttctioii  aeenis  war- 
ranted that  in  a  child  previoualy  heattbyt  prinary  paeudo-dipblheria  it 
not  a  serious  disease* 

Turning  now  to  the  secondary  casoa,  we  find  Tcry  dlffemt  eoodi* 
tions.  From  the  best  available  iitatiaiica  U  would  apptat  thai  tilt  UiQal 
mortality  of  pseudo-diphtheria,  when  it  ii  acocMidary  to  scmiiel  fftrer  and 
measles,  is  from  15  to  120  per  cent.  Uowerer*  when  these  diaeaaei  prevail 
epidemically  in  institutions,  the  mortality  is  often  higher  than  thb. 

Prophylaxis. — In  primary  cases  striet  ciuarantiiie  is  unneeeaaary  after 
the  4uestion  of  diagnosis  has  been  settliHl,  Casea  of  paetidcHliphiheria 
occurring  in  measles  or  scarlet  fever  should  certainly  ba  separated  from 
uncomplicated  cases*  By  way  of  prevention^  something  eati  be  done  in 
these  diaeaaes  by  keepiBg  both  nose  and  throat  aa  dean  aa  poaaible  during 
severe  attacks  by  the  use  of  an  antiseptic  mouth*wash  or  gargle,  and  a 
naaal  spray*  For  young  children  only  weak  fH>lutions  should  be  em* 
ployed,  such  as  a  diluted  DoWrg  or  8t*iler"s  adlutii»rn  I :  tO.OOO  btrhbride. 
or  a  one-per-cent  solution  of  boric  acid. 

Tremtment. — Every  child  with  a  maafaranou^  |>atrn  <in  n^  inr        - 
quireti  close  watching;  if  under  three  fears  old  diphtheria  Bu<r.^>\i\.  _ 
should  be  administered,  pending  the  result  of  a  liactehological  ernnina* 
tion«     In  all  cases  with  doubtful  diagnosia  this  should  inTariably  bo 
done,    Tlie  primary  cases  re<}uire  only  the  treatmeiit  of  an  attadc  of 
toiminitis^ 

In  the  secondary  cases  local  trMtmeni  abould  be  h^gm  with  tlia 
appearance  of  the  first  patch  upon  tlia  tonaila.  la  nOd  eaeea  tlie  naa  oC 
gaiglea  and  antiseptic  throat  sprays  it  avBdtat  In  the  aevefw  oiaea 
local  treatment  should  be  thorough  and  eoefgetic,  but  not  repeated  tea 
frequently.  It  is  seldom  neoeasafj  to  dislurb  a  very  akk  child  for  local 
tr<4itment  oftener  than  every  two  hours  by  day  and  every  four  houra  bjr 
night*  The  nose  should  be  syringed  with  wam»  bland  solutiona  bat  oot 
too  forcibly*  For  the  pharyni  atroDger  eolutioiii  may  be  employed  ai 
hot  as  can  be  borne.  In  order  to  clear  the  aeereliooe  from  bakfaid 
the  swollen  tonsils  a  short  frieee  of  a  soft  catheter  may  be  attadied  lo 
the  tip  of  the  syringet  which  should  be  ineerled  well  back  briiind  the 
molar  teeth.  Where  the  aweUing  and  fladema  are  graalt  benefit  naj 
result  from  frequent  spraying  willi  aalaiioiia  oooteintBg  iapranvnal  ei* 
tract,  also  from  inhaling  hot  vapour  tmprignated  with  enaUyptol,  btai* 
sotni  etc  For  a  local  germicidal  effect  swabtiing  is  most  reliable^  strong 
eolQlieQa  ahoold  be  need  bat  not  frequently  repeated — e.  g^  1 :  MO  bleUo* 
ride  ol  norcitry  or  a  lO^per^cent  solution  of  nitrate  of  lilver,  from  eae  to 
three  tiraea  a  day.  Aa  an  txiemal  ap|ilieation  oothtng  is  ao  faenefcial  aa 
the  ice-bag,  whidi,  whenever  tliere  is  great  adenitis  and  odlatiti%  slionid 
be  eonatantly  used  eotoed  with  tUn  flannatp  alid  kept  w^  up  agaiaal 
the  throat  by  a  foor-tailed 
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The  general  maDagement  of  these  cases  as  t 
etc.^  is  the  same  as  in  diphtheria.  Aside  from  sf 
medicatioD  should  be  attempted  with  young  chili 
older  may  take  with  advantage  tr.  ferri  chlor.,  gtt 
every  three  or  four  hours.  The  use  of  streptocoi 
cases  has  thus  far  been  attended  with  very  little  i 
he  recommended. 


CHAPTEB  IX- 
TYPHOID  FEVER. 

Typhoid  feveh  is  an  acute  infectious  diseas 
— Eberth's  bacillus.    It  may  affect  the  fa?tuB  in  u 
child,  and  it  is  seen  in  infancy  and  throughout  ch 

Fecial  typhoid. — Morse  *  (Boston)  has  collect 
ing  upon  foetal  infection,  from  which  the  foUd 
warranted:  Infection  of  the  child  from  the  mothi 
an  invariable  occurrence.  The  bacilli  may  pasa 
ternal  into  the  foetal  circulation.  The  fcetal  m 
general  blood-infection,  since  the  intestines  are  I 
The  most  common  result  is  death  of  the  fcetui 
tionj  but  the  child  may  be  born  alive  still  su| 
and  die  in  a  short  time  because  of  its  feeble  t 
foetus  may  recover  completely  and  be  born  alivj 
established.  | 

Infaniile  typhoid. — Much  difference  of  opinio 
frequency  with  which  typhoid  fever  occurs  in 
cians  hold  the  opinion  that  the  disease  is  of  vei 
but  is  often  unrecognised  because  of  the  absence 
toms  which  are  cliaract eristic  at  a  later  age.  1 
tracted  fever  not  malarial  and  not  dependent  np< 
as  presumably  typhoid.  The  symptoms  from  wh 
question  of  typhoid  as  established  will  be  consii 
I  have  seen  but  two  undoubted  eases  of  typhoid  \ 
and  I  believe  if  to  be  rare,  at  least  in  Kew  York, 
typhoid  occurred  in  a  child  under  two  years  of  agi 
service  in  the  New^  York  Infant  Asylum,  where  al 
of  acute  illness  were  treated  and  over  seven  hundr 
but  two  in  my  sixteen  years'  service  at  the  Babiet 
the  same  number  of  autopsies  have  been  made, 
ognised  as  typhoid,  either  in  the  wards  or  the  pc 
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New  York  Foundling  Hospital  during  thn  pa^v  twi'nij-fitt  jmra.  Ty- 
phoid has  been  seen  by  Murchij»oii  %i  ilz  mdltiis  tad  by  O^fi  ftt  four 
and  a  half  months^  the?  diagnotif  beiiig  io  both  initanc^  ocmflnned  bjr 
atitop«y;  also  by  Griffith  at  fwrrcn  months  and  by  Taylor  at  eight 
months,  with  fairly  typical  symptoma.  It  ia  dtiring  epidemica  that  moat 
of  the  infantile  cases  are  seen;  siioradic  inataocea  of  infantile  typhoid 
should  alwayg  be  regarded  with  tuapieion^  and  I  belicTe  that  moai  Ciioi 
go  diagnostieattHi  are  questionable.  Eren  in  efddamiea  H  it  aar|itiaiag 
that  so  few  infanU  are  attaekt^.    In  that  of  M  -,  N.  J,^  in  ISM^ 

of  115  caseSf  only  3  were  under  twa  yeart;  in  ti....  -,  Stamford,  Cona^ 
in  1895^  of  406  caaca  only  4  went  under  two  yean*. 

Ttfpkaid  in  chiMhiwd  ia  by  no  m«ana  rare»  but  it  ia  not  until  after  ttia 
^th  year  that  it  can  be  said  to  occur  frequently.  The  following  4giirea» 
embracing  grou]3e  of  caaea  reported  by  eight  writera»  represent  the  rela* 
Uyg  frequency  with  which  the  diaease  ts  seim  at  the  dUFsfeiil  agaa:  Of 
^70  erases,  8  per  rent  cptturriHl  under  llYt  yaara^  41  per  oeiit  bttwecii  iTi 
and  ten  yeara,  and  50  jkt  ivnt  bi*twtten  trn  and  fiftirrn  ycara. 

Typhoid  fever  ia  almoat  iuTariahlj  conlnicied  by  drinkiiif  water  or 
milk  (aee  page  139)  which  contains  the  germs  el  the  diaeaaeu  The  fa* 
frequency  of  typhoid  in  infanta  ia  explained,  in  [lart  al  least,  by  the  fael 
that  moat  of  the  water  and  a  large  part  of  the  milk  taken  is  preTioody 
boiled,  or  heated  in  iionie  manner. 

Lestoni* — Typhoid  in  young  children  ia  so  seldom  fata)  that  oppo^ 
tnnitiea  for  a  study  of  the  lesions  ha?e  been  limited.  In  a  general  way 
they  resemble  those  of  adults  exQefii  ia  aeverity.  In  a  eonsideraUe 
number  of  the  cases  the  palhologioal  prooes  in  the  intestiaas  does  aot 
go  on  to  ulceration;  and  wboi  aleers  form  they  are  sddora  larga  m 
deep,  and  perforation  is  very  rare.  UoatmoUin  gives  the  fciUowiag 
facta  concerning  iB  aatopsla%  qmsI  of  tlMB,  boweTer,  being  la  chfldrea 
over  eight  years  old:  niecn  ware  praMat  fai  17  esais;  thay  were  aila- 
ated  in  the  lower  ileum  in  16,  aad  in  10  they  ware  ooly  there;  ta  the 
■acending  colon  tn  9»  and  only  there  ia  aaa  case;  perfofatioa  oecarrrf  ia 
S  cases,  in  every  tnatance  in  the  kwer  Qeaat  Avtepaiaa  flaada  apaa 
infanta  may  ahow  evea  leas  severe  istesitnal  lesaoas  than  those  aieo- 
tioaed.  In  fact,  tome  eases  ia  which  the  cUnioal  da^gaosis  was  bsreod 
qaeation,  have  shown  ealy  aioderale  rsdaess  aad  swcUiag  of  Pifai^a 
patches,  the  toll  tart  follicles  aad  the  aisasatefk  lynph  nrfai  lesbns 
which  are  exeeedingly  fre<|neal  ia  eaaas  of  (tepla  dianhcm.  Ia  a 
doabtfal  case  sadi  postHaortem  ladiagi  do  aot  astaWtah  the  diaganaia 
of  typhoid.  Indeed,  they  prote  aotUag  aalosa  ealtares  from  the  tates- 
tinal  eonteata,  the  meaeaterie  glaads^  or  other  orgaas»  show  the  ^rphoid 
Ijsc  illua,  Enlargoaent  of  the  spleoi  la  practically  eoaslaaL  The  do* 
generative  chaagea  ia  the  heart,  the  kidaqra^  and  the  liver  are  mash 
less  frequeai  and  geaaratly  less  severe  thaa  ia  adults. 


STrnptojns, — The  peculiar  features  of  typhoid 
only  in  children  under  ten  years  old;  for  after  this 
not  diif er  essentially  from  the  adult  type.  In  brie: 
childJiood  may  be  dcBcribed  as  a  fever  characterize 
ous  symptoms  than  by  intestinal  symptoms,        ■ 

Onset.^A  sudden  onset  with  well-marked  sj 
tration,  vomiting,  etc.— is  not  uncommon;  in  fa 
quently  seen  as  the  insidious  beginning  with  lassi 
tongue,  anorexia,  and  gradual  rise  in  temperature 
abruptly  it  often  appears  as  if  an  acute  indigestic 
of  precipitating  the  attack.  The  most  frequent  ini 
ing;  a  chill  is  rare.  E  pis  taxis  occurs  as  an  earb 
frequently  than  in  adults. 

Condiiion  of  the  hoivels. — There  is  no  constan^ 
severity  of  the  intestinal  lesions  and  the  conditio: 
ing  large  groups  of  cases  together,  diarrhoea  is  pn 
total  number.  It  is  rarely  profuse,  from  two  to 
being  the  average.  The  appearance  of  the  stoo' 
istic;  they  are  usually  thin  and  iluid,  often  conti 
pation  may  be  present  at  tlie  beginning  only,  or 
Tympanites  is  generally  moderate,  and  is  often  c 
aUy  accompanies  constipation.  Marked  iliac  te 
are  infrequent.  . 

Sphen.^-By  the  end  of  the  first  week  this  is  I 
to  be  enlarged  to  a  sufficient  degree  to  be  re 
Usually  the  spleen  extends  but  an  inch  or  an  ino 
ribs,  but  at  times  it  may  be  three  inches  or  m€ 
nient  always  indicates  that  the  disease  is  not  at  | 
temperature  has  reached  the  normal,  and  a  relap 

Erupiion.^lt  is  the  experience  of  nearly  all 
typhoid  in  children  that  the  eruption  is  less  e« 
and  less  characteristic  than  in  adults.  Of  670  a 
tion,  it  was  noted  in  but  60  per  cent.  The  typi 
small,  scattered,  rose-coloured  spots,  which  a) 
upon  the  abdomen  at  the  beginning  of  the  secon 
successive  crops,  each  one  of  which  generally  las 
duration  of  the  eruption  being  about  ten  days. 

Prosiraiion^  emaciatioitj  etc, — As  a  rule  the  p 
cient  to  keep  a  cliikl  in  bed  after  the  first  few  di 
ness  after  this  time  is  in  direct  proportion  to  the 
turc.  Loss  of  flesh  is  steady  and  usually  mark 
attack  there  may  be  extreme  emaciation. 

*  Typhoid  Fever  in  Childhood,  with  aa  AnalysiB  of  2S 
Surgical  Journal,  February  27, 1896. 


Temperature, — In  thi  aiiM>fi  with  a  jrradaal  onset,  the  typical  lea*         ^H 
[R'rature  iurve  i»  one  which  Tii^^»  Hteadily  for  from  two  to  ikcvf*n  days,         ^^| 
fluc-limtt's  within  the  limits  of  one  to  three  dt^gri^e^  during  the  i»econd         ^H 
wf'ck,  luu]  Rtriirlily  declincit  during  the*  ihtrd  w4H*k,  renching  the  normat         ^H 
on  ihr  average  at  the  end  of  the  third  wiH^k.     In  ca^es  with  an  abrupt          ^H 
on^ct,  the  temjjerature  rii*e«  at  once  to  from  10^.5*  to  105*  F.^  but  tub-         ^H 
seqtiently  may  run  the  aame  coune  aa  in  the  firvt  group.                                  ^H 

The  following  are  the  moat  important  Tariatlona  from  the  tempera^         ^H 
ture  curve  of  adtiltg:  The  initial  riae  ta  much  more  frequently  rapid;         ^H 
during    the    second    wei^k                                                                                   ^^H 

the  remittent  character  is 
le($8  marked,  this  probably 
depending    upon    the    fact 
that  ulceration  ia  leaa  fre- 
quent  and   leas   extengiye; 
the    average    duration    ia 
shorter*      In    young   cbil- 
drai    the     pro]H>rtion     of 
eaaaa  in  which   the  fever 
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Pulse. — This  is  increased  in  frequency,  but  not  to  the  degree  that 
is  seen  in  most  diseases  of  childhood  with  a  similar  elevation  of  temper- 
ature. The  force  and  rhythm  of  the  pulse  are  usually  good,  irregular- 
ity, very  low  tension,  and  dicrotism  being  rare  as  compared  with  adults. 


Fig.  205.— Typhoid  fever  with  relapse.  Child  two  and  a  half  years  old ;  early  temperature  hurh 
and  symptoms  tvpical ;  natural  fall  on  fourteenth  day ;  rise  on  seventeenth  day  «pparenU7 
due  to  otitis ;  relapse  on  twenty-fourth  day,  with  fVesh  eruption  and  return  of  spleuio  swell- 
ing which  had  disappeared.  Temperature  was  subnormal  at  the  end  both  of  primary  and 
secondary  fever. 

Urine. — ^A  small  amount  of  albumin  is  found  in  the  urine  of  most 
of  the  severe  cases  at  the  height  of  the  disease,  and  is  due  to  acute  renal 
degeneration;  but  a  marked  degree  of  nephritis  is  infrequent.  In  from 
^Ufi-fo"^^^  to  o^e-third  of  the  cases  typhoid  bacilli  are  found  in  the 
urine,  generally  in  pure  culture.  They  usualIyT[ppear  in  the  latter 
part  of  the  disease,  the  second  or  third  week,  and  may  continue  for 
months  or  even  years.  They  are  sometimes  accompanied  by  evidence 
of  cystitis  or  nephritis.  Their  number  is  in  some  cases  so  large  as  to 
render  the  urine  turbid;  in  others  they  give  no  indication  of  their  pres- 
ence. Ehrlich^s  diazo  reaction  is  usually  present  at  the  height  of  the 
fever. 

Intestinal  hcBtnorrhage. — Of  946  collected  cases,  mainly  from  hospital 
reports,  intestinal  haemorrhage  occurred  in  30,  or  about  three  per  cent; 
the  majority  of  these  were  in  children  over  ten  years  old.  Of  24  col- 
lected cases  of  hsBmorrhage  in  children,  10  terminated  fatally.  The 
youngest  case  of  this  nature  which  has  come  under  my  own  notice  was 
in  a  child  of  four  and  a  half  years. 

Intestinal  perforation. — This  is  even  more  rare  than  haemorrhage. 
In  1,028  collected  cases,  this  accident  occurred  but  twelve  times,  or  in 
I'l  per  cent.  Eight  of  these  proved  fatal.  Perforation  is  indicated  by 
a  sudden  fall  in  the  temperature,  with  collapse;  usually  there  is  vomiting 
and  the  rapid  development  of  tympanites. 

Complications  and  Sequelae. — The  complications  of  typhoid  in  early 
life  are  infrequent  and  usually  mild.  Bronchitis  is  present  in  most  of  the 
severe  cases.  Pneumonia  has  been  noted  in  9  per  cent  of  the  cases 
reported  by  various  authors.  Both  serous  and  purulent  effusions  into 
the  chest  are  occasionally  seen,  and  sometimes  abscess  of  the  lung. 
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Complicatiofit  referable  to  the  nervous  system  we  not  tery  frequent, 
but  are  of  much  interest,  HeningitiH  is  extremely  rare,  Morse  has  col* 
lected  twenty-one  ca»e8  of  aphasia,  in  two  of  which  it  was  dearly  dae  to 
embolism;  in  the  remainder,  however,  it  apparently  was  not  dependent 
upon  any  organic  legion.  In  two  thirds  of  the  canei  it  came  on  during 
convalesccncre,  and  in  nearly  all  complete  recH)Vi*ry  occurred  after  in 
average  duration  of  three  weeks.  Aphasia  usually  followed  a  aevtrt 
type  of  the  discajc,  and  in  most  of  the  cases  was  not  accompanied  by  any 
othrr  jMiralysis  or  by  mental  disturbance.  Insanity  is  a  rare  sequel  of 
typhoid  in  children^  the  usual  type  being  acute  mania.  Adams  (Wasli* 
ington)  has  reported  two  examples  of  this,  both  terminating  in  recovery. 
Chorea  is  seen  rather  oftener  than  after  the  other  infeetio<tta  diliaiOl 

Qtiti8_ie  not  an  infrequent  complication^  occurring  mudi oftOMr tfclll 
in  adttftsT  It  is  principally  seen  in  young  children  and  daring  the  cold 
Bcai^on.  Among  the  less  frequent  complications  may  be  mentioned:  paro- 
titis, which  is  usually  suppurative  and  is  seen  in  septic  cases;  abscess  of 
the  liver,  examples  of  which  have  Wen  reported  by  Bokai«  Asch,  and 
others;  gangrenous  inflammation  of  the  mouth  or  genitals;  jiericarditts, 
endocarditis,  and  peritonitiSp  suppurative  inflammatioiii  of  jointa,  mtd- 
tiple  abscesaes  and  furuneulosb.  Tuberculosis  of  the  Inngs  or  bones  not 
infrequently  follows  typhoid. 

Diagnosis. — The  diagnostic  symptoms  of  typhoid  are  the  Widal  blood 
rtaetion,  the  discovery  of  the  bacilli  in  tlie  urine  or  fsHMt^  tbt  afnpiioa, 
the  course  of  the  temperature,  the  enlargement  of  the  apleoi  and  tht 
abdominal  8ymptomB--Kliarrh(Ba^  tympaniteai  intestinal  hemorrhagic 
and  i>erforation. 

The  Widal  reaction  is  prcaeat  at  aonia  period  in  firom  M  to  tB  per 
cent  of  the  cas«s»  and  thus  become  the  moat  valuable  single  fymplom 
for  diagnosis.  It  is  s44dom  obtaiaad  btfore  the  aeiwth  day  and  tn^ 
4|uently  not  until  the  tenth;  it  may  not  bt  print  mtU  convalaaeanei 
or  a  relapse.  Repeated  tests  should  always  b#  made  if  th«  first  r«ac> 
tion  ia  negative  or  doubtful;  and  the  tcata  sbonld  bt  medt  by  an  ax* 
pirienoed  pathologist.  The  reaction  is  thcrefqrt  of  nnieh  lies  value  for 
an  early  than  for  an  exact  dtagnoaisu  A  positive  reaction  may  be  prinent 
if  the  patient  has  previously  had  typhoid,  something  mueb  hm  likely  te 
be  the  case  with  children  than  with  adttlla;  in  rare  instances  it  hM  baan 
obtained  in  other  dieeeaei  or  in  health  where  no  Ueteejr  ef  pretione 
typhoid  existed.  Both  these  oondttions,  however^  are  ve^f  eieeplioaal, 
and  a  positive  reaction  may  aa  a  rule  be  taken  to  eefaWieh  the  diagnoala. 

Typhoid  bacilli,  according  to  the  observetione  of  Plufc  (New  York)» 
may  be  demonstrated  in  the  stools  by  eollnre  in  aboat  40  per  eent  of 
the  cases.  They  are  found  in  the  nrine»  neoaUy  in  the  latter  part  of 
the  diieae^  in  about  one-third  the  eaaei.  Their  dlioofery  in  either  of 
these  diechargee  ia  conclusive  evidence  of  previous  or  axiitiir  llpfcutt 
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An  exarainatioii  of  both  urine  and  fsDces  should,  if  possible,  be  made  in 
all  doubtful  cases. 

The  course  of  the  temperature  is  an  important  aid  to  diagnosis^  bul 
alone  is  not  to  be  depended  upon.    The  characteristic  feature  is  a  fever  J 
which  continues  for  two,  three,  or  four  weeks,  and  subsides  sponta-' 
neously.     The  variations  from  the  adult  type  have  already  been  men* 
tioned,  also  the  frequency  of  the  eruption,  the  enlargement  of  the  spleen,] 
and  the  abdominal  symptoms.    We  are  not  warranted,  I  think,  in  making  i 
the  diagnosis  of  typhoid,  if  repeated  testa  fail  to  show  the  Widal  reac* 
tion  or  if  the  eruption  and  splenic  enlargement  are  absent,  and  no  bacilli 
can  be  demonstrated  in  the  discharges,  no  matter  what  the  coerse  of 
temperature  may  be. 

One  should  be  very  slow  to  make  the  diagnosis  of  typhoid  in  a 
under  two  years  old,  unlet^s  the  disease  is  epidemic.    The  great  majority 
of  sporadic  cases  reported  as  occurring  in  infancy  are  probably  nolj 
typhoid.     After  the  fifth  year  the  disease  is  more  frequent,  and  its 
eymptoms  in  general  resemble  those  of  adults,  except  in  severity. 

A  diHerential  diagnosis  is  to  be  made  from  malarial  fever,  ileo-colitia^  i 
meningitis,  tuberculosis,  and  from  other  ill-defined  continuous  fevera 
of  unknown  origin.  From  malarial  fever  the  diagnosis  is  to  be  made  by 
the  temperature  curve,  the  organisms  in  the  blood,  and  the  effect  of 
quinine.  In  most  of  the  cases  of  malaria  the  temperature  will  be  found 
to  touch  the  normal  at  some  time  in  the  twenty-four  hours.  The  admin* 
istration  of  full  doses  of  quinine  is  a  diagnostic  test  of  much  practical 
importance;  an  irregular  or  remittent  fever  which  yields  promptly  to 
quinine  is  most  certainly  not  typhoid. 

Eeo-colitis  and  typhoid  fever  are  not  often  confounded.  The  former 
is  chiefly  seen  in  the  first  three  years  of  life,  a  time  when  typhoid  is 
rare.  The  intestinal  symptoms  of  ileo-colitis  are  marked  even  though 
the  temperature  is  not  high,  and  they  are  altogether  more  severe  than 
ifi  usual  in  typhoid;  while  enlargement  of  the  spleen,  tympanites,  and 
the  eruption  ore  not  present. 

The  cerebral  symptoms  of  typhoid  may  be  difficult  to  distinguish  from  ' 
meningitiSj  unless  one  has  watched  their  development.  Irregular  respira* 
tion,  a  slow,  irregular  pulse,  localized  paralysis  and  complete  coma  are 
seldom,  if  ever,  seen  in  typhoid,  and  a  retracted  abdomen  very  rarely, 
while  the  enlarged  spleen  and  the  peculiar  eruption  are  not  seen  in 
meningitis.  In  t}^hoid  with  pronounced  nervous  symptoms  the  tem- 
perature is  usually  higher  than  in  meningitis. 

General  tuberculosis  very  often  resembles  typhoid  so  closely  that  t 
differential  diagnosis  is  almost  impossible  until  local  signs  of  tuberculoeii 
have  appeared,  usually  in  the  lungs.     (See  page  1090.) 

Frognoiii* — Of  2,623  cases  collected  from  the  reports  of  twelve  differ- 
ent writers,  the  mortality  was  5*4  per  cent.    These  are,  however,  almost ' 
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all  taken  from  hoi^pital  reporti»,  where  a«  a  nilo  tho  mUdtit  cum  art  tnoi 
brought  for  treatment.  The  mortality  of  the  diaiiac  tn  children  cn^er 
three  yearn  old  probably  does  not  exceed  3  or  4  per  osDt  Death  teldoro 
occur)*  from  the  diAea^e  itiuMf,  but  Uf^uaUy  from  wime  mvident  or  c*om- 
plication,  the  moat  frequent  being  pncuniooia  and  iiitf^tinal  hasmor* 
rhage  or  perforation*  OriffithV  collectioti  of  caaoa  oocurring  in  infajicir 
indi(*ate8  a  much  higher  mortality  for  thia  period.  The  death-rate  for 
thu  fir8t_jt^iir  reUicbtHi  nearly  50  per  cent. 

Treatment — The  Uf^ually  low  mortality  of  thia  dlaeaie  abmni  bow 
sucoesafut  all  methods  of  traitment  am  likeiy  to  be  conaidenNL  la  the 
great  majority  of  cases  very  litte  active  treatment  ta  requiyed.  Bray 
patient  with  typhoid  should  be  put  to  bed  and  kept  there  during  the 
febrile  p«*rio(l,  and  a  few  daya  beyond  it,  no  inaHer  bow  mild  the  attack 
may  be.  A  fluid  diet  should  be  preecribed  in  every  eaM»  iteriliaed  milk 
or  animal  broths,  which  should  be  given  regularly  evoiy  three  hoata^  bti' 
not  pushed  beyond  the  desire  of  the  patient  Milk  may  be  dilated  or 
partially  [R'ptonii^ed,  and  kumyaa  or  mataoon  may  be  anbstituted  for  it  if 
the  stomach  is  irritabU*.  Plenty  of  water  ahouUl  be  giveo.  Solid  food 
should  not  be  allowed  until  the  t4*mperature  u  normal. 

Both  the  urine  and  fa^ea  should  be  immediately  and  thoroa|^y  die- 
infected  by  a  solution  of  carbolic  1 :  20.  If  tlie  movemmta  a^^  in  a  cham- 
ber or  a  lied-jian  they  ahould  be  covered  with  thia  aolution  for  at  least 
six  hours  before  they  are  thrown  into  the  water-doaet  If  napkins  or 
diapers  are  used,  they  should  be  soaked  in  aome  effective  antiaeptie  mh 
lution  for  twelve  hours  and  then  thonmgbly  boiled.  Sbeeia  stained  by 
discharges  ahould  be  treated  in  the  same  way,  and  all  bed-Unen  abimld 
fbe  boiled  for  two  bourn  a^mrt  from  the  washing  of  the  family.  The 
eflkiency  of  urotropin  in  removing  typhoid  beoQU  from  the  mine  eeena 
now  to  be  well  eetabUshed.  It  shonld  be  given  at  the  ekme  of  the  altadi 
in  doeea  of  three  to  five  grains,  three  times  a  day^  and  ooniinned  for  a 
week  or  ten  days. 

Diarrhcea  calls  for  treatment  only  when  the  movementa  egeeed  four 
or  five  in  twenty-four  hours.  If  no  more  than  thia  nnn^r  are  |prieenl» 
they  should  not  be  interfered  with.  Opium  and  biamnth  are  nndonbi- 
edly  the  In^t  means  for  controlling  eaoosaivr  diarrboa,  but  eare 
ahould  be  taken  that  they  are  not  p«ibed  to  the  dqpea  of  indodi^ 
'  constipation. 

Constipation  early  in  the  diaease  may  be  rdieved  fay  calomel^  followed 
by  the  salines,  or  castor  oQ,  but  all  active  pargattoo  sboitid  be  avoided, 
lister  in  the  diaease  daily  irrigation  of  the  eokm  with  tepid  water  is 
better  than  anything  elae.  On  the  whole,  eooatipatioo  la  m«»re  troaUe- 
aome  to  overcome  than  ditrrhcea. 

^mpanitea  is  rarely  aavtre  anoatgh  to  require  treatment ;  it  may  be  ro> 
Ueved  by  turpentine  stnpea,  by  a  glyeerin  snppoaitory,  or  a  small  glyoeftal 
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injection  (one  teaspoonful  of  glycerin  to  two  ounces  of  water),  or,  better 
still,  by  the  use  of  the  rectal  tube. 

Whenever  the  temperature  remains  above  103°  F.,  antipyretic  meas- 
ures are  indicated.  In  mild  cases  cold  or  tepid  sponging  is  generally 
sufficient.  In  those  which  do  not  yield  to  such  measures,  baths  may  be 
employed.  Not  all  children  bear  baths  well,  and  considerable  discretion 
should  be  used  in  employing  them.  One  should  be  guided  quite  as  much 
by  the  effect  upon  the  pulse  and  the  nervous  system  as  by  the  tempera- 
ture. The  best  method  is  usually  the  graduated  bath ;  the  child  is  placed 
in  the  tub  with  the  water  at  a  temperature  of  95**  or  100"*  F.;  this  is 
gradually  lowered  to  95**,  90®,  or  even  85°  F.,  but  seldom  lower.  The 
body  should  be  actively  rubbed  while  the  child  is  in  the  bath,  to  prevent 
shock  and  cardiac  depression.  The  cold  pack  (pages  49  and  50)  may  be 
substituted  for  the  bath  where  circumstances  make  the  latter  imprac- 
ticable. The  bath  or  pack  should  be  repeated  in  an  average  case  in 
from  three  to  six  hours.  The  method  of  applying  cold  which  causes 
the  least  disturbance  to  the  patient  is  the  one  which  should  always  be 
selected. 

The  milder  nervous  sjrmptoms — ^headache,  restlessness,  sleeplessness, 
etc. — may  be  relieved  by  an  occasional  dose  of  phenacetine,  either  alone 
or  in  combination  with  the  bromides,  or  by  cold  or  tepid  sponging;  the 
more  severe  ones  usually  occur  with  high  temperature,  and  are  best  con- 
trolled by  the  cold  bath. 

Stimulants  in  most  of  the  cases  are  not  called  for.  They  are  to  be 
given  according  to  the  indications  afforded  by  the  pulse,  the  first  sound 
of  the  heart,  and  the  child's  general  condition.  They  are  seldom  needed 
earlier  than  the  middle  of  the  second  week;  they  should  be  well  diluted. 
Brandy  or  whisky  is  to  be  preferred  to  wines,  and,  unlike  the  milk,  they 
may  be  given  at  frequent  intervals  whenever  the  patient  will  take  them 
best.  Intestinal  hsBmorrhage  calls  for  absolute  quiet,  morphine  hypoder- 
mically,  and  an  ice-coil  to  the  abdomen,  nothing  being  given  by  mouth 
except  stimulants,  turpentine,  and  possibly  opium.  Intestinal  perfora- 
tion is  successfully  treated  only  by  early  laparotomy. 


CHAPTER   X. 
TUBERCULOSIS. 


\\L 


Tuberculosis  is  an  infectious  f^nmn^imipflhlft  disease,  due  to  the 
bacillus  tuberculosis  of  Koch.  It  may  be  local  or  general,  and  may  in- 
volve any  organ  and  almost  any  structure  in  the  body. 

Etiology. — Frequency. — Miiller,  in  500  autopsies  upon  children  in 
Munich,  f oimd  tuberculosis  in  40  per  cent  of  the  cas^;  in  30  per  cent 
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death  waa  dae  to  tuberculoBis,  and  in  the  remaining  10  per  cent  tubercu- 
losis was  found  at  autopsy  in  patients  dying  from  other  diseases.  I  do  not 
think  it  ia  so  frequent  in  this  country,  for>  of  726  consecutive  autopsies  in 
the  New  York  Infant  Asylnra,  tuberculosis  was  found  in  only  58,  or  8  per^ 
cent  of  the  cases ;  f>  per  cent  of  the  deaths  were  due  to  tuberculosis,  and  in 
2  per  cent  the  children  died  from  other  diseases.  Of  3 19  consecutive  autop- 
sies in  the  Babies'  Hospital,  tuberculosis  was  found  in  44,  or  14  per  cent. 

Predisposing  causea. — The  predisposition  to  tuberculosis  is  general  or 
local  General  predisposition  may  be  inherited  directly  from  parents  who 
have  themselves  suffered  from  tuberculosis,  or  from  those  who,  in  conse- 
quence of  syphilis,  alcoholism,  or  any  other  constitutional  vice^  have  trans- 
mitted a  feeble  constitution  to  their  children.  Inherited  predisposition  ia 
exceedingly  common,  and  really  signifies  a  diminished  resistance  of  the 
cells  of  the  body  to  tul>erculous  infection.  It  should  be  distinguished 
from  the  very  exceptional  condition  of  congeniiaL  tuberculosis,  where  in* 
fection  takes  place  before  birth.  General  predisposition  includes  the 
child's  surroundings,  in  so  far  as  they  affect  the  constitution  and  lower 
the  general  vitality.  Children  reared  in  the  city,  either  in  institutions 
or  in  crowded  tenements,  are  more  frequently  affected  than  those  who 
have  had  the  advantage  of  the  best  surroundings,  not  only  because  of  their 
increased  chances  of  exposure,  but  also  from  their  feebler  resistance. 
Marasmus,  intestinal  diseases,  and,  in  fact,  any  debilitating  general  or 
local  disease,  may  predispose  to  tuberculosis, 

A  local  predisposition  is  created  by  any  pathological  condition  of  the 
mucous  membranes  or  organs  most  exposed  to  infection.  The  most  im- 
portant are  repeattvd  attacks  of  bronchitis,  broncho*pneuraonia,  or  pleurisy, 
and  chronic  catarrhal  inflantmation  of  the  mncous  membrane  of  the  nose  or 
pharynx,  so  frequently  associated  with  enlarged  tonsils  or  adenoid  growths 
of  the  pharynx.  Much  less  frequently  the  local  predisposition  is  the  result 
of  some  previous  disease  of  the  intestines. 

The  role  played  by  other  diseases  in  the  development  of  tuberculosis  is 
an  important  one,  and  until  recently  bat  little  understood.  In  a  very 
large  number  of  cases  tuberculosis  develops  as  a  sequel  of  one  of  the 
acute  infectious  diseases,  particularly  measles,  pertussis,  or  epidemic  in- 
fluenza. In  such  cases  there  has  probably  existed  previously  a  latent  tuber- 
culosis, usually  in  the  bronchial  lymph  nodes.  This  process,  aometimes 
long  quiescent,  under  the  stimulus  of  a  new  infection  may  be  awakened  to 
activity.  It  is  to  be  noted  that  it  is  the  infectious  diseases  that  are  in- 
timately associated  with  pulmonary  complications,  which  are  liable  to  be 
followed  by  tuberculosis. 

Age, — No  age  is  exempt  from  tuberculosis.  It  was  formerly  believed 
that  the  disease  was  rare  in  infancy,  but  recent  observations  have  shown 
that,  although  its  form  is  somewhat  different,  it  is  more  fre(j|ttent  in  in- 
fancy  than  at  any  period  of  later  childhood.    StatisticSi  taken  chiefly  from 
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two  institutions  where  children  up  to  four  years  of  age  are  received,  give 
the  following  results,  the  diagnosis  being  confirmed  by  autopsy  in  nearly 
every  case  under  two  years  old : 

Under  three  months 5  cases 

From  three  to  six  months 21  •* 

"      six  to  twelve  months 81  •• 

"      twelve  to  eighteen  months. 29  ** 

*'      eighteen  to  twenty-four  months 10    ** 

"      two  years  to  five  years. 83  •* 

Over  five  years 16  ** 

Total l^i    « 

It  will  be  seen  that  the  first  year  furnished  67  cases,  the  second  year 
39,  and  the  succeeding  three  years  but  32  cases. 

Intra-uterine  infection,  or  the  direct  transmission  of  tuberculosis, 
although  rare,  has  been  established  by  the  report  of  at  least  seven  com- 
plete and  well  authenticated  cases.  Tuberculosis  of  the  placenta  is  still 
more  frequent,  there  being  according  to  WoUstein  *  now  twenty  cases 
on  record.  In  most  of  the  cases  of  congenital  tuberculosis  the  mother 
has  been  suflfering  from  the  disease  in  an  advanced  form,  and  the  child 
is  either  still-born  or  dies  soon  after  birth.  Besides  tuberculosis  of  the 
placenta,  there  are  found  tubercle  bacilli  in  the  organs  of  the  child,  and 
when  life  is  prolonged,  there  are  generalised  lesions  showing  infection 
through  the  blood.  In  some  cases  cheesy  nodules  in  the  umbilical  cord 
have  been  observed. 

Intra-uterine  infection  is  highly  probable  in  many  of  the  cases  of  chil- 
dren born  of  tuberculous  mothers,  who  develop  the  disease  during  the 
first  few  months  of  life,  although  they  may  show  no  evidence  of  it  at 
birth.  Among  my  own  cases  there  were  five  which  died  of  tuberculosis 
during  the  first  three  months.  One  of  these  children  was  but  twenty 
days  old.  It  was  born  prematurely  of  a  mother  who  at  the  time  was  suf- 
fering from  advanced  tubercillosis,  and  died  from  that  disease  shortly 
after  the  child.  Besides  other  lesions,  the  autopsy  showed,  in  the  case  of 
the  mother,  tuberculosis  of  the  endometrium.  In  this  instance  the  infec- 
tion of  the  child  certainly  took  place  before  birth. 

In  another  case,  a  child  died  of  general  tuberculosis,  with  wide-spread 
lesions,  at  the  age  of  seven  weeks.  The  mother  of  this  infant  died,  from 
tuberculosis  eleven  days  after  the  birth  of  the  child.  Intra-uterine  infec- 
tion must,  however,  be  considered  rare  in  comparison  with  the  frequency 
with  which  infection  takes  place  after  birth,  instead  of  being,  as  was 
formerly  supposed,  very  common. 

Tuberculosis  may  be  communicated  by  direct  inoculation,  as  in  the 
case  of  a  bite  from  a  person  suffering  from  the  disease,  several  instances 
of  which  are  on  record.    The  rite  of  circumcision  performed  by  a  rabbi 

*  See  Archives  of  PaBdiatrics,  May,  1006,  for  literature  on  congenital  tuberoulods. 
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suffering  from  tubereulosia  is  aim  known  to  have  caused  the  disease.  On^ 
of  the  moat  striking  instances  of  direct  infection  is  that  reported  by 
Reich,*  In  a  town  of  about  1»300  inhabitants,  the  obstetric  practice  waa 
divided  between  two  mid  wives.  Within  fourteen  months  no  less  than 
ten  infants,  who  liad  been  delivered  by  one  of  these  women,  died  of  tuber- 
culous meningitis.  In  none  of  these  families  was  there  a  history  of  tuber- 
culosis. This  midwife  was  found  to  be  suffering  from  pulmonary  tuber- 
culosis, and  died  from  that  disejise*  It  was  her  custom  to  remove  the 
mucus  from  the  mouth  of  the  newly-born  infants  by  direct  mouth-to- 
mouth  aspiration,  and  then  to  establish  respiration  by  blowing  into  the 
nose.  In  the  practice  of  the  other  midwife,  who  was  healthy,  no  cases  of 
tuberculosis  occurred,  although  she  tre-ated  the  newly-born  infants  in  the 
same  fashion. 

The  following  instance  of  infection  has  recently  come  to  my  notice : 
Two  little  girls  were  much  in  the  room  and  about  the  bed  of  a  young 
woman  who  was  suffering,  it  was  afterward  discovered,  from  pulmonary 
tnberculosis.  Within  three  months  of  that  time,  and  within  six  weeks  of 
each  other,  both  died  of  tuberculous  meniogitia. 

Examples  might  be  multiplied  indefinitely  of  cases  where  children 
have  contracted  the  disease  from  a  close  exposure  to  nurses  or  other  per- 
sons in  the  houaeholdj.  More  frequently,  however,  the  mode  of  infeo* 
tion  can  not  be  traced,  the  exposure  doubtless  being  in  most  of  these 
cases  long  antecedent  to  the  development  of  symptoms. 

Aside  from  accidental  inoculation  already  mentioned,  the  tubercle 
bacilli  may  gain  an  entrance  to  tlic  body  either  tlirough  the  respiratory  or 
the  alimentary  tract  or  the  i^kin— the  last,  however,  being  so  very  rare  that 
it  need  only  be  mentiDUc<i  In  infancy  and  early  childhood,  infection  is 
most  freijuently  through  the  respiratory  tract,  Thiri  is*  indicated  by  the 
situation  of  the  primary  lesions  (pages  411  and  107G).  The  source  of 
the  bacilli  in  the  ins|)ire<]  air  is  mainly  the  sputum  of  patients  suffering 
from  pulmonary  tuberculosis,  which  dries  and  becomes  part  of  the  dust 
of  the  street,  of  the  railroad  car,  the  home,  or  the  hospitaU  Bacilli  may 
be  taken  into  the  alimentary  tract  with  milk  from  tubcrcnlout?  cows  or 
tuberculous  women.    Infection  in  Uais  w^ay  I  believe  to  be  rarc.f     Unless 
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*  Berliner  klinische  Wochenschrift,  No*  37,  1878. 

f  In  this  coTUiection  the  following  incident  is  interesting  as  bearing  upon  the  otti(?r 
side  of  the  question :  Near  a  large  Americftn  city  was  a  fancy  stock  farm  of  registered 
Jersey  cows»  which  supplied  milk  for  table  usa  Jind  infant  feeding  to  a  large  auniber 
of  lamihes  m  tbe  wealthiest  part  of  the  city,  for  a  period  of  over  ten  years.  At  the 
end  of  that  time  the  tuberculin  test  was  used  for  the  first  time,  and  45  per  cent  of 
the&e  cows  were  found  to  be  tuberculous^  and  were  killetl  by  order  of  the  State  Board 
ot  Health.  The  diagnosis  was  conflrmed  by  autopsies  upon  the  animals  in  erery 
instance.  An  investigation  was  instituted  among  the  children  who  had  been  fed 
upon  this  milk,  but  in  only  one  case  of  many  hundreds  oould  it  be  learned  that  tuber- 
culosis had  developed,  and  in  this  instance  it  was  by  no  means  eatablisbed  that  the 
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the  udder  is  the  seat  of  disease,  the  number  of  bacilli  in  cow's  milk  18  so 
small  that  the  chances  of  infecting  a  child  after  these  bacilli  have  passed 
the  stomach  are  exceedingly  small.  Its  possibility  even  is  questioned  by 
many  good  authorities.  The  same  may  be  said  regarding  the  transmis- 
sion of  ttiberculosia  through  the  milk  of  a  nurse.  Infection  from  the 
meat  of  tuberculous  animals  is  doubtless  a  possibility,  bat  hardly  more. 
Bollinger's  eiperimenta  in  feeding  animals  with  the  expressed  jaice  of 
such  meat  gave  negative  results. 

The  Tarioufl  Paths  of  Infection  adopted  by  the  Tnbercle  BaciUui.^ 
The  tnbercle  bacilli  which  enter  the  body  with  the  inspired  air  are  ar- 
rested upon  the  mucous  membrane  of  the  upper  or  the  lower  respiratory 
tract;  upon  which  one  of  these,  is  largely  determined  by  local  conditions 
in  the  various  mucous  membranes.  Both  clinical  experience  and  animal 
experiments  indicate  that  the  bacilli  may  pass  through  a  mncoua  mem- 
brane without  inducing  in  it  a  tuberculous  disease,  but  that  penetration 
IB  much  easier  if  the  mucous  membrane  is  the  seat  of  a  catarrhal  in  flam* 
mation,  or  if  the  epithelium  has  been  injured.  The  bacilli  are  taken  up 
by  the  lymphatics  from  the  surface  of  the  mucous  membrane  upon  whi 
they  have  lodged,  and  are  carried  to  the  nearest  lymph  nodes,  whei 
for  a  considerable  time  at  least,  they  are  arrested.  It  has  long  been  i 
familiar  clinical  fact  that  the  great  majority  of  children  who  suffer  froic 
tg^berculoais  of  the  cer!Jpa|_  lyjaph  nodes  escajje  general  tuberculouB  in- 
fection, so  eminent  an  authority  upon  this  subject  as  Treyes  considering 
this  to  be  a  very  exceptional  result. 

It  is  not  infrequent,  in  autopsies  both  upon  children  and  adults  dying 
from  various  non-tuberculoufl  diseases,  to  find  tuberculoBis  limited  to  the 
bronchial  lymph  nodes.  In  a  series  of  125  autopsies  at  the  New  York 
Foundling  Asylum  upon  children  with  tuberculosis,  NortUrup  *  fon 
13  such  cases,  these  being  children  who  had  died  from  acute  n* 
tuberculous  diseases.  Many  confirmatory  reports  have  been  publish^ 
by  Bollinger  (Munich)  and  others.  I  have  myself  seen  it  in  a  numb^ 
of  instances. 

n*  P.  Loomis  f  (New  York)  made  inoculation  experiments  with  tWl 
bronchial  lymph  nodes  taken  from  the  bodies  of  thirty  persons  dving  by 
violence  or  from  acute  disease,  in  whom  no  evidence  of  tuberculosis  in  any 
other  part  of  the  body  could  be  found  at  autopsy.     From  eight  of  the  cases 
he  produced  tuberculosis  in  animals  by  inoculation,     Arnold  has  ahown 

milk  had  been  the  source  of  inf action.  It  should  be  stated  that  this  was  before  the 
days  of  aterilizing  milk  for  infant  feeding.  Besides  the  families  who  took  the  milk 
in  the  manner  mentioned,  the  employees  at  the  farm  were  accustomed  to  drink  tb« 
akimmed  milk  in  large  quantities  daily  as  a  beverage  in  the  plaee  of  water.  Muiy  ol 
them  continued  to  do  this  for  years,  and  yet  not  one  of  them  developed  tubercaloo^ 

•  New  York  Medical  Journal,  February  21,  18©1, 

t  The  Medical  Record.  December  20,  1800. 
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bj  experimeDta  with  dust  inhalntioti  in  animftU,  ihAt  in  m  short  time  the 
temchia!  lymph  noim  were  filled  with  dust^  ihoagh  the  brencht  ^od 
llreoli  were  free ;  but,  however  prolonged  the  tnhftlAlioii,  duel  WM  iMVtr 
found  in  the  lymphatic  ye«aeU  beyond  the  nodes. 

ArriYing  at  the  lymph  node*  the  bacilli  light  up  a  taberooloaa  inflani* 
matioa  of  yarying  degreee  of  intenaity,  depending  upon  their  nnmbif 
and  upon  local  ciHiditiona.  Thiat  inflammation  may  pa«i  through  tbt 
QBual  changes  of  tubiirculous  glanda— oongeetion,  swelling,  cell  protifera* 
tion  and  caseation ;  or  the  process  may  he  arrested  at  any  point,  and  the 
products  of  inflammation  become  encapsulated  by  a  proliferation  of  fibroos 
tissue,  in  which  condition  they  may  remain  latent  in  the  body  for  an  in* 
deflnite  number  of  years — pot^gibly  for  a  lifetime.  This  is  what  occurs  in 
older  and  more  rigorous  children,  and  it  is  oonaistent  with  erery  outward 
sign  of  health ;  but  it  is  a  smouldering  ember  which  at  any  time  may  be 
fanned  into  flame  under  the  stimulus  of  an  inflammation  excited  by  some 
other  cause. 

In  infants  and  young  children,  the  tendency  is  always  for  the  bacilli  to 
lodge  first  in  the  bronchial  lymph  nodes*  probably  on  acconnt  of  the 
faTourable  conditions  for  entrance  existing  in  the  bronchi  and  lungs*  In 
those  who  are  delicate  and  ha?e  but  little  reststmnce,  the  process  in  Hm 
lymph  nodes  is  likely  to  go  on  to  caseation  and  softening,  and  seooodArily 
to  tills  process  in  the  glands,  the  lung  may  become  infected.  Of  91  caiss 
observed  by  Northrup,  in  which  the  mode  of  infection  oonM  be  pretty 
iocurately  traced,  in  88  it  was  primarily  in  the  bronchial  lymph  nodaa. 
The  manner  of  the  extension  of  the  diseaae  to  the  lung  is  not  always  eaay 
to  trace ;  but  in  many  instances  it  has  been  shown  to  be  the  leauli  ot 
the  softening  of  one  of  these  small  tuberculous  lymph  nodea^  whkdi  tbsa 
ulcerates  through  the  wall  of  one  of  the  small  bronchi  or  a  blood* vaaseU 
in  this  way  distributing  ita  badJJi  throogh  the  lung. 

Although  this  is  the  oouraa  iisoaUj  taken  by  baeflU  when  they  are  in* 
baled^  it  is  not  always  the  caae^  Leaions  in  the  lungs  are  oooasicMMllf 
found  where  the  lymph  nodes  ara  not  involTed ;  and  there  ara  olhar  easia 
in  which  adranoed  changes  exist  in  the  lung,  while  only  Iha  earUar  mca 
are  aeao  in  the  lymidi  nodea.  Ia  ihaaa  caees^  vliieli  parli^  are  to  be 
considefed  as  exoeptioiial,  the  tubereulotia  procsas  probaUj  bi^fliis  in 
the  walls  of  the  small  bronchi^  the  alfeoU,  or  in  the  oooiiecllf»>tiasaa 
septa. 

Tuberde  baeilh  entrflng  the  allmeotary  tract  rarely  cause  Utkom  af 
the  i^tfic  mncoua  mianbtmnet  or  through  it  rea<^  the  lymphatic  dmlif- 
tioo*   In  the  intestsiie%  boiifef«rt  niori^  bvotiraUe  eoiiditiou  It  is 

poaaiUt  for  the  bacilli  to  iMch  the  aaacntayie  lymph  nodes  witboiit  cans- 
iag  diseaae  of  Ike  intestinal  muooua  mtiahraat,  \mi  I  believw  It  la  be  a- 
faeding ly  rart^  for  by  careful  saarch  I  have  addom  failed  to  find  tniaa* 
tinal  oloaraluiii  where  the  lymph  ncidea  wmt  manifestly  tubercnlawa, 
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Lefioni. — In  the  following  table  are  given  the  different  leaions  of  ta- 
berculosis  as  they  were  found  in  119  aatopsies,  of  which  I  have  notes. 
These  represent  the  lesions  of  infancy  and  early  childhood,  66  per  cent  of 
these  children  being  two  years  old  or  ander.  There  are  introduoed  for 
comparison,  the  statistics  of  131  aatopsies  from  the  Pendlebory  Hospital 
Beports  (Manchester,  England).  Very  few  of  the  cases  in  this  series  were 
under  three  years,  the  hospital  admitting  only  older  children  : 


Frequeney  of  the  Different  Visceral  Lesions  of  Tuberculosis. 

OmaAXB. 

Fenonal  caaes ; 
three  jean). 

Pendlebmy  Hospital  Reports; 

Xiunirs     ••••.•••• 

117 

69 

108 

40 

77 

88 

46 

6 

40 

88 

10 

7 

1 

8 

2 

8 

990  per  cent 
580       " 
960       " 
870       " 
650       " 
75-0       " 
890       " 

40       " 
870       " 
850       " 

9  0       " 

60       " 

0-8       " 

2-5       " 

1-7      " 

2-5       " 

122 

100 

91 

60 

86 

76 

54 

1 

65 

77 

87 

4 

i 

98-0  per  cent 
760" 

Pleura. 

Bronchial  lymph  nodes 

Brain 

TOO 
460 

Lirer 

65-0 

Spioen 

680 

Kidneys. 

41-0        •• 

Stomach 

Intestines 

0-8 
60-0 

Mesenteric  lymph  nodes 

Peritonffium 

590 
28-0       - 

Pericardium 

8-0        - 

Bndocardium 

Thymus 

Snorarenal  caosules 

1-6        •* 

Pancreas 

The  varieties  of  tuberculosis  seen  at  different  ages. — During  the  first 
two  years  of  life,  tuberculosis,  with  great  uniformity,  inyolyes  first  the 
bronchial  lymph  nodes  and  the  lungs.  It  is  most  frequently  the  pul- 
monary process  which  is  the  cause  of  death,  and  next  to  the  Inngs,  death  is 
due  to  tuberculosis  of  the  brain.  It  is  rare  for  any  other  local  tubercolons 
process  to  be  fatal  at  this  time  of  life.  Of  72  cases  of  tuberculosis  in  the 
first  two  years  of  life,  in  which  the  exact  nature  of  the  lesions  was  deter- 
mined by  autopsy,  the  lungs  were  extensively  inyolved  in  all ;  but  death 
was  due  to  meningitis  in  13,  in  only  one  to  tuberculous  peritonitis,  and  in 
one  to  hsemorrhage  from  a  tuberculous  ulcer  of  the  intestine.  Daring 
infancy,  meningitis  is  rare  except  when  associated  with  pulmonary  tuber- 
culosis ;  but  after  the  second  year,  meningitis  is  relatively  more  frequent 
Of  the  deaths  from  tuberculosis  during  the  third  year,  meningitis  was 
present  in  over  one  half  the  number.  After  this  time  it  frequently  exists 
with  few  and  sometimes  with  no  lesions  in  the  lungs,  it  being  often  sec- 
ondary to  tuberculosis  of  the  bones  or  lymph  nodes. 

Beginning  with  the  third  year,  tuberculosis  of  the  bones,  cenrioal  and 
mesenteric  lymph  nodes,  peritonsBum,  and  intestines,  becomes  more  frequent, 
and  in  any  of  these  organs  it  may  occur  as  the  principal  lesion,  although 
at  autopsy  the  lungs,  even  at  this  age,  are  rarely  found  free  from  infection. 


TUBERCOLOSia 


107T 


Pulmonurif  Lesiom. — As  compared  with  adults,  the  pulmonary  tuber- 
culosis of  children  is  more  widely  diffused,  and  the  predominance  of  case* 
in  which  the  lesion  is  at  the  upper  lobee,  though  less  marked,  still  exista. 
The  peculiaritios  are  principally  seen  in  children  under  two  years*  In 
those  who  have  passed  the  sixth  or  seventh  year,  the  pathological  processes 
resemble  those  of  adult  life.  In  my  own  autopsies  the  oldest  lesions  were 
found  60  times  in  one  of  the  upper  lobes  (left  35,  right  34) ;  23  times  in 
the  right  middle  lobe,  and  35  times  in  one  or  other  of  the  lower  lobes 
(left  24^  right  11).  Although  localized  tuberculous  processes  are  frequently 
met  with  in  patients  dying  from  other  diseases,  those  who  die  from  tyber- 
culosis  usually  show  wide-spread  lesions  of  the  lungs,  and  the  younger  the 
child  the  more  diffuse  they  are. 

1.  Miliary  tuberculosis  of  the  lungs. — In  nearly  every  case  of  pulmo- 
nary tuberculosis,  miliary  tubercles  are  found  in  some  part  of  the  lung; 
usually  they  are  seen  upon  the  surface  and  in  scattered  areas  in  the 
vicinity  of  some  older  process.  Occasionally  in  older  children,  but 
very  rarely  in  infants^  they  are  distributed  through  nearly  the  whole  of 
both  lungs. 

In  some  places  the  lung,  with  the  exception  of  these  gray  granulations, 
appears  quite  normal ;  in  others  it  is  congested,  and  shows  between  the 
tubercles  the  lesions  of  simple  broncho-pneumonia  in  its  various  stages. 
There  is  also  an  acute  bronchitis  of  the  middle-sized  and  smaller  bronchi. 
The  microscope  shows  that  the  tubercles  usually  develop  in  the  walls  of 
the  small  bronchi  or  the  blood-vessels,  or  very  dose  to  these  structures. 
In  their  gross  appearance,  the  lungs  in  these  cases  resemble  those  in  ordi- 
nary acute  broncho-pneumonia,  with  the  exception  that  every  where  upon 
the  surface  and  throughout  the  substance  of  the  lung  are  seen  the  small 
gray  granulations,  and  in  most  cases  some  small  yellow  tuberculous  nod- 
ules. Tiie  pleura  is  usually  normal  except  for  the  presence  of  the  tuber- 
cles. This  form  of  the  disease  represents  the  rapid  dissemination  of 
tubercle  bacilli  throughout  the  lungs,  the  miliary  tubercles  being  th© 
result  of  the  inflammation  excited  by  their  presence. 

2.  Tuberculous  broncho-pneumoma.^ — This  is  the  most  frequent  and 
the  moat  characteristic  form  of  tuberculosis  in  infants  and  young  chil- 
dren, and  it  is  the  one  which  at  this  age  usually  causes  death.  In  this 
form  of  disease  there  are  produced  in  the  lung,  caseous  nodules,  or  larger 
caseous  areas,  some  of  which  have  usually  undergone  softening  by  the 
time  the  case  comes  to  autopsy.  The  process  generally  runs  a  somewhat 
subacute  course.  With  the  lesions  mentioned  there  are  always  associated 
those  of  simple  broncho-pneumonia. 

The  pleura  is  involved  in  almost  every  case.     There  may  be  simply 

dense  connective4issue  adhesions  which  bind  the  lung  firmly  to  the  chest 

wall,  or  the  pleura  may  be  greatly  thickened  and  contain  caseous  deposits. 

Occasionally  empyema  is  seen,  but  it  is  almost  always  sacculated  and  small. 
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Both  lungs  are  usually  involved,  but  one  to  a  much  greater  degree  than 
the  other.  There  are  found  large  areas  of  consolidation  which  some- 
times involve  an  entire  lobe,  but  more  often  areas  are  seen  in  several  lobes. 
These  portions  of  the  lung  appear  much  firmer  and  harder  than  in  ordi- 
nary pneumonia.  The  upper  lobes  are  more  often  affected  than  the 
lower,  and  especially  that  part  of  the  lobe  which  is  near  the  root  of  the 
lung,  on  account  of  its  frequent  association  with  tuberculosis  of  the 
bronchial  glands ;  the  disease  very  often  extends  forward  from  this  point 
to  the  middle  lobe  of  the  right,  or  the  corresponding  part  of  the  left  lung. 
On  section  the  affected  part  of  the  lung  usually  shows  many  caseous 
nodules  varying  in  size  from  a  pin*s  head  to  a  walnut,  which  appear  of  a 
pale  yellow  colour,  and  resemble  caseous  lymph  nodes.  They  contain  giant 
cells  and  are  usually  filled  with  bacilli,  those  which  have  softened  con- 
taining yellow  pus.  There  is  nearly  always  seen  in  some  part  of  the 
lung  a  large  caseous  area;  and  not  infrequently  there  may  be  diffuse 
caseation  of  almost  an  entire  lobe  (Fig.  206).  Sometimes  no  spot  of 
softening  is  seen  even  in  these  large  areas,  but  in  the  great  majority 
of  them  there  are  found  cavities  of  variable  size  with  ragged  but  not 
dense  walls. 

Softening  and  excavation  represent  the  final  stages  of  the  process  in 
tuberculous  pneumonia.  It  has  been  shown  by  Prudden  that  these  changes 
are  chiefly  or  entirely  due  to  other  pathogenic  organisms — ^usually  the 
streptococcus  or  staphylococcus — and  not  to  the  tubercle  bacillus.  Soften- 
ing usually  begins  in  the  centre  of  a  caseous  part,  often  at  several  points 
at  the  same  time.  Areas  of  excavation  large  enough  to  deserve  the  name 
of  cavities  were  present  in  thirty-five  of  seventy  two  autopsies  upon  tuber- 
culous patients,  two  years  old  and  under.  They  are  found  in  the  great 
majority  of  the  cases  in  which  continuous  pulmonary  symptoms  have  been 
present  till  death.  They  vary  in  size  from  a  cherry  to  a  hen^s  egg,  and 
sometimes  a  much  larger  one  is  seen  (Fig.  207).  They  are  usually  rather 
deeply  seated,  and  partially  or  entirely  filled  with  caseous  masses  or  pus, 
but  very  seldom  perforate  the  pleura,  causing  pneumothorax  or  pyo-pneu* 
mothorax.  It  is  rare  in  a  young  child  to  find  cavities  surrounded  by  dense 
fibrous  walls  such  as  are  seen  in  older  children  or  in  adults;  for  in  infancy 
the  process  of  softening  once  begun  usually  advances  steadily  until  the 
death  of  the  patient. 

It  is  very  frequent  to  find  at  autopsy  small  cavities  surrounded  by 
larger  areas  of  caseous  pneumonia,  and  these  in  turn  surrounded  by  a 
zone  of  simple  pneumonia  through  which  are  scattered  many  miliary 
tubercles.  Often  the  lesions  mentioned  will  be  present  in  one  lobe,  while 
the  other  lobe  or  the  opposite  lung  will  show  only  the  changes  of  a  simple 
pneumonia. 

The  bronchial  lymph  nodes  are  in  these  cases  invariably  found  to  be 
tuberculous,  and  not  only  those  at  the  root  of  the  lung,  but  if  a  dissection 
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h  iTiJiflo,  a  chain  of  tliesao  tuberculous  ^/lands  will  l>e  found  in  fallow  the 
larger  hrfmehi  for  somi"  dislatico  into  the  lun*^  (Fig,  31U).  Sometinies 
one  may  discover  one  of  these  which  has  safteuwl  and  ulcerated  through 
into  a  small  bronchus,  and  in  this  way  has  spread  the  infection  through- 
out that  part  of  the  lung. 

Microscopical  examination  of  these  cheesy  nodules  shows  that  they 
most  freiiuently  begin  as  tuberculous  deposits  in  the  walls  of  the  small 


Flo.  2*1C, 


Fia.  207. 


Fio.  2©C.— Tubcrcoloua  pneamonla,  A  vertical  wKstion  throufh  tho  middio  of  the  right  lung 
of  a  child  thirteen  tnonthB  old.  The  grciiter  part  of  the  upper  lobe  irs  uniformly  onacotii*— • 
ditTut^  tuberculom  ptieumonU;  Qejir  the  ccntrt.'  the  •nitiadi.tici  tta  rtt  of  u  ouvity  is  hocu  ;  be^ 
low  It  huH  the  ftppeftraoc^  of  a  con«olidatioa  from  simpk  piieumouia.  The  part  of  the  lower 
lobe  <tbowu  t*  noniiuL 

Fic»«  207.— Cttvit>  from  brcakingf  down  of  tuberculous  pneumonia;  OBOtber  view  of  tlie  tame 
lunf,  tJio  Reetion  beinB^  made  very  near  the  paaK^nor  bonier  of  the  lun^f.  The  cavity  occu* 
pk*»  At  this,  poiul  nearly  the  whole  of  the  upper  \o\ye.  At  auiopy  this  cavily  contaiued  nu- 
meroun  loose  caseoua  masiHW,  the  lai^i«t  being  the  size  of  a  marble.  The  lower  lobe  is 
normal    (For  hUtoryt  s^e  Fig.  2ia.) 

bronchi,  either  in  the  mucous  nienihrane,  the  fihrous  coat,  or  the  l\Tiiphat- 
ics;  sometimes,  however,  they  begin  in  the  walls  of  a  small  vein  or  artery. 
Cell  proliferation  takes  placi%  separating  the  coats  of  the  bronchus  or 
blood-vesselj  and  partly  or  entirely  obstructing  its  lumen.    Softening  may 
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take  place  and  the  conlents  be  discharged  into  the  l>ronchiis  or  bk 
vessel.  About  this  focus  other  changes  of  an  inflammatory  eharac 
occur,  m  a  result  of  which  each  cheesy  nodule  is  surrounded  by  a  ^€ 


Fig.  2<J8,— A  BinuU  tuberculous  nodub  surmutided  b^  lung  tissue  which  tihowB  nnW 
lutiniiiiimtory  cl]UD|i^e»,     Tbo  eeiitPt'  of  tlio  noiliile  i»  neerotio;  ni  its  iHjriphtiry  ie»  altowiTI 
filtriitiotii  with  round  ccli^  aud  tttivGrn)  glmit  eelb.    (Frt^iu  Karg  uud  SchiDorl.) 

of  simple  broncho-pneumonia  (Fig.  208)  which  tends,  in  a  raoasurti 
least,  to  limit  the  tuberculous  process.     The  larger  eaaeous   aroa^ 
formed  by  an  extension   of   this  process  to   the   zone  of    pneuinnc 
which  surrounds  it;  but  in  its  further  growth  it  is  still    precluded 
a  simple  pneumonia  (Fig.  209).     Tlie  rapidity  wnth  which  the  letAa 
advance  differs  much  in  the  different  eases,  and  is  greatly  mocliBeil 
the  patient's  age;  in  infants  the  progress  is  apt  to  be  continuous  unt 
the  death  of  the  patient;  in  older  ehihlren  it  is  usually  tilower*  and 
often  interrupted  by  longer  or  shorter  intervals  of  arrest  and  even  of  i 
tial  retrogression.    Such  periods  are  marked  by  the  absorption  of  the  sit 
pie  inHammatory  products  in  the  zone  of  pneumonia  surrountliug  tt 
tuberculous  nodule,  accompanied  by  improvement  in  the  symptoms 


often  by  i  dinppearAnoe  of  lamo  of  the  phyaicat  atg^na  Dtiriiig  Uieie  tinet 
of  quieeoence  there  ia  &n  Dp})ortuiiity  for  the  orgmDiation  of  ibi  oelk  m- 
filtrmtiiig  the  alTeoUr  walls  and  septa  into  a  more  or  lev  lenatant  flbroos 
wall  which  acta  as  a  barrier  against  tbo  adTanoo  of  tbt  patbological  pro* 
cess. 

Not  infrequently  one  seea  in  the  post-mortein  room  one  or  two  i 
^or  lem  frequently  calcareous,  nodules  encapsolated  by  drm,  orgaoiied  * 
uotire  tissue  where  a  most  carefal  search  fails  to  show  any  other  tubefcu 


f^Ml^^-Mi 


PtrtlfAit 


Imhp  of  mtttpi 


.-«^«*  ..f  f 


'ona  Moo  in  llie  Innf.    lt«liow«f«r4  tlw  nodyles  m  widtly  soattarid 
diroiigii  th«  lung,  soeh  ati  arrast  of  Ifae  proi?asi  b  not  to  be  erpaeted* 
&  Clifoiiic  pnlnooary  titbtreQloiiSft  ohrwiio  phUuMa,— Wtih  tbo  patlMK 
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logical  process  as  it  is  seen  in  adults,  we  have  nothing  to  do  in  infanti 
and  very  young  children.  In  those  who  have  reached  the  age  of  eight 
or  ten  years  the  disease  is  essentially  the  same  as  in  adult  life,  and  need 
not  be  described  here. 

In  little  children  the  nearest  approach  to  this  condition  is  seen  in  the 
cases  of  tuberculous  broncho-pneumonia,  which  run  a  slow,  irregnlar, 
and  somewhat  chronic  course.  The  essential  features  of  the  process  in 
these  patients  is  a  chronic  interstitid  broncho-pneumonia  with  taberca- 
lous  nodules  which  rarely  undergo  softening,  but  usually  become  encap- 
sulated. 

The  gross  lesions  closely  resemble  those  of  simple  chronic  broncho- 
pneumonia (page  583).  There  are  the  same  generalized  pleuritic  adhe- 
sions and  the  shrunken  cicatricial  condition  of  the  part  of  the  lung  most 
affected,  with  bronchiectasis,  compensatory  emphysema,  etc.  The  tuber- 
culous nodules  are  old  and  for  the  most  part  converted  into  dense  fibrous 
tissue  in  the  centre  of  which,  however,  some  softened,  caseous  areas  are 
often  seen.  Lesions  like  those  described,  which  may  be  regarded  as  a 
form  of  recovery,  are  usually  found  in  patients  who  have  died  of  other 
diseases  ;  sometimes  in  those  who  have  died  of  other  forms  of  tuberculosiB 
— of  the  brain,  bones,  or  peritonaBum ;  at  other  times  they  are  associated 
with  a  recent  process  in  some  other  part  of  the  lung.  The  bronchial 
glands  may  be  somewhat  enlarged  and  contain  encapsulated  caseous 
masses,  or  they  may  be  calcareous. 

Bronchial  lymph  nodes  {bronchial  glands). — The  prominence  of  the 
lesions  of  the  lymph  nodes  is  one  of  the  most  striking  features  of  tuber- 
culosis in  infancy  and  early  childhood.  Those  which  are  most  frequently 
affected  are  connected  with  the  bronchi.  The  lymph  nodes,  to  which  the 
term  "bronchial  glands"  is  generally  applied,  consist  of  three  groups: 
the  first  of  which  surround  the  trachea ;  the  second  are  situated  at  the 
bifurcation  of  the  trachea  and  surround  the  primary  bronchi ;  while  the 
third  follow  the  course  of  the  bronchi  into  the  lung,  being  found,  acooid- 
ing  to  anatomists,  as  far  as  the  fourth  division.  The  anatomical  relation 
of  the  different  groups  should  be  borne  in  mind,  since  upon  them  the 
symptoms  principally  depend.  The  first  group,  or  the  peri-tracheal  lymph 
nodes,  are  in  relation  with  the  superior  vena  cava,  the  pulmonary  artery, 
the  pneumogastric  and  recurrent  laryngeal  nerves ;  the  second  group,  at 
the  bifurcation  of  the  trachea,  with  the  oesophagus,  pneumogastric  nerve, 
and  aorta;  the  third  group,  with  the  bronchi  and  the  branches  of  the 
bronchial  and  pulmonary  arteries  and  veins. 

All  the  groups  are  usually  involved  at  the  same  time,  but  in  varying 
degrees,  and  in  most  cases  those  belonging  to  one  lung  to  a  greater  extent 
than  the  other ;  in  my  own  cases  those  of  the  right  side  have  more  often 
been  involved  than  those  of  the  left  There  may  be  simply  two  or  three 
tumours  as  large  as  a  hazelnut,  or  there  may  be  a  mass  two  or  three  inches 
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made.  The  process  is  not  infrequently  more  adlf 
i?€ttted  glands  than  in  those  situated  at  the  root  of  1 
here  are  also  more  important,  an  it  is  ver}^  frequent! 
the  lung  liecomes  infected,  I 

The  pathological  cliangcs  through  which  thej 
result  of  tuberculous  infection,  are  very  similar  to  tl 
with  reference  to  the  cervical  glands.  Supgural 
than  in  the  region  of  the  neck,  while  calcific  degem 
so.  This  applies  especially  to  children  over  three  y 
suppuration  is  not  infrequent  in  the  bronchial  glai 
calcification  is  extremely  rare.  Infection  of  these 
always  followed  by  general  tuberculosis  or  even  by 
Although  the  process  has  gone  on  to  caseation,  thee 
nets  with  bacilli  may  become  encapsulated,  and  m 
for  an  indefinite  period.  Tlie  bacilli  may  die  or  maj 
years.  At  any  time  the  old  process  may  be  lighted  i 
rapid  dissemination  of  tubercle  bacilli  take  place 
througli  the  whole  body.  Latent  tul>erculosis  niori 
the  bronchial  lyniph  nodes  tlian  in  any  other  strue 

Secondary  lesions  may  be  produced  by  these 
pneumogastric  and  recurrent  nerves  nuiy  be  surroi 
cheesy  masses  which  causes  pressure  and  irritation, 
trachea,  or  the  bronchi,  may  be  compressed  or  openc 
superior  vena  vhyb.  usually  suffers  only  compression^ 
other  hirge  vessels  may  be  opened.  Ulceration  ma 
one  of  tlie  large  or  sumll  bronchi  or  the  trachea, 
cned  and  broken  down,  and  if  the  bronchus  is  a  smj 
of  this  lUciy  be  a  rapid  spreading  of  tuberculous  inf 
lung.  If  t^udden  rupture  occurs,  a  large  caseous  ma 
trachea,  or  a  large  bronchus,  with  a  result  similar  to 
other  foreign  body.  If  suppuration  occurs,  the  abs 
the  surrounding  cellular  tissue,  causing  mediastim 
abscess.  This  may  open  externally  at  the  suprast* 
first  or  second  intercostal  space,  or  may  ulcerate 
vessels,  the  a^sophagus,  or  the  |>erieardium,  or  m 
into  the  peritoneal  cavity. 

/^^*'7/m.— This  is  rarely  normal  in  any  case  of  t 
general  tuberculosis  tlie  only  lesion  may  be  a  depo? 
upon  the  visceral  pleura.  In  most  of  the  other 
fibrous  adhesions  over  the  part  of  the  lung  invol^ 
pericardium,  the  diaplinigm,  or  the  chest  wall  T! 
ing  of  \he  pleura  varies  a  good  deal,  but  is  rarel> 
fifth  of  my  own  autopsies  tuberculous  nodules  wer 
with  these  lesions  there  is  usually  considerable  thici 
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ft  haBmorrhagic  eiiidation  is  very  rare  ie  the  tuberculosis  of  early  child- 
hood. Enipyema  is  also  rare,  being  seen  in  but  five  per  cent  of  my 
oases,  and  then  it  was  small  and  sacculated*  Pneumothorax  and  pyo- 
pneumothorax are  yery  rare  in  children  under  three  years  of  age ;  they 
were  not  seen  in  any  of  my  cases, 

Heari. — It  is  exceptional  for  the  pericardium  to  be  affected  even  in 
the  most  generalized  forms  of  miliary  tuberculosis.  In  such  cases  the 
usual  lesion  is  a  deposit  of  a  few  gray  tubercles  upon  the  visceral  surface. 
In  chronic  cases  other  lesions  analogous  to  those  of  the  pleura  may  be 
seen,  but  all  are  rare  in  childhood.  In  a  single  instance  I  have  seen 
miliary  tubercles  upon  the  endocardium.  They  are  extremely  rare,  and 
the  development  of  cheesy  nodules  in  the  heart  is  almost  unknown  in 
early  life. 

Brain, — ^Tuberculosis  of  the  brain  is  not  uncommon  during  infancy, 
being  then  associated  in  nearly  all  cases  with  general  tuberculosis,  and 
especially  with  tuberculous  pneumonia;  hut  it  is  rehitively  twite  m  fre- 
quent after  the  second  year.  There  may  be  found  miliary  tubereles  alone, 
or  these  may  be  acconipaiiiixl  l)y  inflanimatory  products — luberrulous 
meningitis — or  there  may  l>e  caseous  nwlules.  Miliary  tuliereles  are  fre- 
quently  found  in  ssraall  numlwrs  in  cases  which  have  presented  no  symp- 
toms. The  lesions  of  tuberculous  meningitis  have  already  bt*en  deseri^jcd. 
Cheesy  nadulos  are  rare  in  infancy,  being  notod  in  but  2.5  per  cent  of  my 
own  autopsies,  w  hieh  were  mainty  on  children  under  three  years  old ; 
w^bile  in  the  Pendlebury  Hospital  cases,  including  those  between  four  and 
twelve  years  old,  they  were  noted  in  24.4  per  cent.  These  nodules  vary 
in  size  from  a  pea  to  a  child's  list;  they  are  xisually  associated  with  tuber- 
culous meningitis,  hut  they  may  exist  alone.  When  they  are  large  they 
rank  as  cerebral  tumours,  being  most  frotjucntly  seen  in  the  cerebellum. 
They  rarely  soften^  but  may  be  the  seat  of  calcareous  deposits. 

Liver* — This  is  frequently  involved  in  general  tuberculosis,  although  it 
is  doubtful  if  it  is  ever  the  seat  of  primary  infection  except  in  the  con- 
genital cases.  tJsually  the  only  lesion  is  the  presence  of  miliary  tubercles 
on  its  surface  and  in  its  substance,  aud  iti  most  cases  these  are  not  numer- 
ous. They  are  found  in  about  two  thirds  of  the  cafl€8.  In  a  smaller 
number  there  are  tuberculous  nodules  of  various  sizes.  In  nearly  every 
protracted  case  the  liver  is  markedly  fatty.  In  very  late  cases  of  tubercu- 
losis of  the  bones,  it  is  frequently  the  seat  of  amyloid  degeneration. 

Spleen. — This  is  more  frequently  affected  than  the  liver,  but  in  very 
much  the  same  way.  In  most  of  the  cases  of  general  tuberculosis,  miliary 
tubercles  are  present  in  the  spleen,  these  being  usually  numerous,  both 
upon  the  surface  and  throughout  the  organ.  Not  infrequently  small  tuber- 
culous nodules  are  also  seen,  but  there  are  rarely  any  which  are  larger  than 
a  pea.  The  siae  of  the  spleen  is  not  altered  if  only  miliary  tubercles  are 
present;  but  with  the  tuberculous  nodales  it  may  be  much  enlarged. 
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Amyloid  degenaration  is  found  under  the 
liver. 

Sf.oma€h. — Tuberculosis  of  the  stomach  is  one 
its  contents  and  its  acid  reaction  seem  to  protect 
from  the  mouth.     Tiiberculoua  ulcers  were  seefl 
which  is  a  larger  proportion  than  is  usually  note 
Intestines, — These  are  less  Reriously  affected 
children  J  which  is  rather  surprising  when  we 
the  intestines  of  infants  to  other  forms  of  iuf< 
this  difference  seems  to  me  to  be  this:  Intestin 
secondary  to  disease  of  the  lungs ;  primary  leai 
Infants  usually  die  from  the  more  rapid  tub 
lungs  or  brain  before  there  has  been  time  or 
infection  to  occur.     The  opportunities  for  such^ 
number  of  bacilli  which  are  coughed  into  the  pi 
infancy  this  number  is  small,  because  of  the  ma 
pneuraoniaor  meningitis  before  extensive  softeii 
place.     In  older  children  the  slower  course  of  tl 
ample  time  for  intestinal  infection,  while  the  mi 
excavation  are  accompanied  by  the  discharge  ofi 
bacilli.     The  intestinal  lesions  and  those  of  tb 
with  which  they  arc  almast  invariably  assoeiatedJ 
Perifofurtim.— In  infancy  the  p<-^ritona?um  \ 
in  general  tubcrculosi8,  and  at  this  age  it  is?  vei4 
of  the  principal  tuberculous  process.    This  oed 
ItO  autopsies.    In  older  children  it  is  more  frdl 
bury  Hospital  cases,  tlie  peritonaeum  was  involi 
per  cent.     In  most  cases  of  general  tuberculog 
of  miliary  tubercles;  less  frequently  there  are 
other  innauimatory  products.     The  lesions  in 
wuth  Diseases  of  the  Peritonicura. 

ThipuuH  gland,- — In  three  of  my  cases  tubeii 
in  the  thymus  body,  the  size  varying  from  ai 
Borne  of  the  largest  nodules  had  undergone  sol 
these  were  cases  showing  widely  disseminated  \ 
Pancreas, — Tn  three  of  my  cases  this  organ: 
tuberculous  nodules,  all  of  them  being  cases  o| 
Um-geniial  fjr^ff«A%~ Serious  tubeTculosis  ( 
tract  is  very  rare  in  children.  Miliary  tnbercl 
neys  in  about  rm^iMlnrd  of  my  autopsies  on  H 
are  generally  few  in  nunil>er.  Tuhereulons  noi 
seen  but  once  in  a  young  child.  They  are  very! 
year  (pogo  G70).  In  two  of  my  autopsies  tubel 
in  the  suprarenal  capsules.    Tuberculosis  of  th< 
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in  rare  instances  among  cliildren.  although  not  in  one  of  my  own  series. 
Koplik  ( New  York )  has  report eil  several  cases. 

Tuberculosis  of  the  bones  and  of  the  external  lymph  nodes  have  al- 
ready been  described* 

THE  CLINICAL  FORMS  OF  TUBERCULOSia 

L  General  TuBERcuLosrs, — Cases  of  tuberculosis  present  a  wide 
Tariety  in  their  symptomatology.  Almost  every  case  possesses  some  pecul- 
iar features  which  depend  upon  the  constitution  of  the  patient,  the  source 
of  infection,  the  rapidity  with  which  the  bacilli  are  disseminated  through 
the  body,  or  the  numbers  in  which  they  enter.  The  general  symptomfl 
usually  precede  the  local  ones,  but  in  probably  the  majority  of  cases  they 
are  masked  aod  unrecognised.  It  is  not  often  possible  to  recognise  tuber- 
culosis until  the  process  is  quite  well  advanced  in  some  one  organ.  The 
early  symptoms  in  most  cases  are  very  indefinite  and  susceptible  of  many 
explanations. 

I.  Cases  Resembling  In&ntile  Marasmni. — In  early  infancy,  tubercu- 
losis often  gives  at  first  and  for  a  long  time  only  the  symptoms  of  maras- 
mus. Infants  are  pale  and  thin,  they  do  not  gain  in  weight,  and  finally 
become  emaciated.  There  is  nothing  characteristic  about  these  symp- 
toms»  and  it  should  be  rememberetl  that  they  depend  much  more  fre- 
quently upon  simple  marasmus  than  upon  tuberculosis.  There  may  be  no 
cough  and  no  fever  sufficient  to  attract  attention^  and  the  case  may  even 
go  on  to  a  fatal  termination  without  any  symptoms  except  those  of  in- 
fantile marasmus.  This  I  have  seen  at  least  a  dozen  times  in  c^ses  that 
came  to  autopsy. 

More  frequently,  however,  there  are  developed  toward  the  end  of  the 
disease  both  the  symptoms  and  signs  of  pulmonary  disease  aod  fever. 
These  are  generally  found  together,  as  the  process  in  the  lungs  is  the  cause 
of  the  rise  of  temperature-  The  febrile  sjrmptoma  are  often  not  seen  until 
the  last  two  or  three  weeks  of  life.  The  course  of  the  temperature  is  ir- 
regular. It  is  never  of  the  hectic  type  and  rarely  high*  The  usual  range 
is  between  100**  and  10'^°^  F.  The  pulmonary  symptoms  are  generally  few 
and  not  very  well  marked.  There  is  usually  some  cough,  but  it  is  rarely 
severe.  The  breathing  is  more  rapid  than  would  be  explained  by  the 
temi^rature  alone.  Severe  dyspnoea  and  cyanosis  are  rare,  and  are  seen 
only  at  the  close  of  the  diBease.  The  physical  signs  are  those  of  either 
localized  bronchitis  or  of  broncho-pneumonia. 

The  other  symptoms  usually  relate  to  the  digestive  tract  There  may 
be  indigestion,  with  occasional  vomiting  and  green  undigested  stools,  or 
there  may  be  diarrhoBa.  The  intestinal  symptoms  depend  on  the  general 
condition  of  the  child  and  the  constitutional  disease,  rarely  upon  a  tuber- 
culous prooetBB  in  the  stomach  or  bowels. 

If  the  case  has  gone  on  to  the  development  of  constant  fever  and  rec- 
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ognisable  physical  signs  which  slowly  spread,  the  infant's  fate  is  sealed. 
The  progress  of  the  case  from  this  time  is  steadily  downward,  and  the 
child  can  live  at  most  but  a  few  weeks.  Death  generally  occurs  from  pro- 
gressive asthenia  without  the  development  of  any  new  symptoms.  Occa- 
sionally toward  the  close,  cerebral  symptoms  rapidly  develop,  and  the 
child  IS  carried  off  in  a  few  days  by  tuberculous  meningitis ;  sometimefl 
there  is  a  rapid  spreading  of  the  disease  in  the  lungs,  and  death  occurs 
with  symptoms  of  simple  acute  pneumonia. 

Diagnosis, — The  difficulty  in  diagnosis  is  chiefly  during  the  first  year 
of  lite.  Every  circumstance  in  the  patient's  surroundings  and  family 
history  which  bears  upon  the  development  of  tuberculosis  must  be 
weighed  to  establish  the  fact  of  inheritance  or  of  exposure  to  contagion. 
In  simple  wasting,  the  usual  history  is  that  the  infant  was  plump  and  well 
nourished  at  birth.  A  sufficient  cause  for  its  condition  can  in  most 
cases  be  found  in  improper  or  insufficient  nourishment  or  the  want  of 
proper  care.  (See  causes  of  marasmus,  page  238.)  Often  the  wasting 
follows  some  acute  disease  of  infancy,  most  frequently  some  form  of  gas- 
tro-intestinal  disease. 

In  tuberculosis,  the  infant  may  show  all  the  signs  of  malnutrition  at 
birth,  but  in  most  cases  they  are  of  later  development.  They  either  come 
without  adequate  cause,  or  are  associated  with  pulmonary  disease  or  they 
follow  measles  or  pertussis.  No  explanation  of  the  wasting  can  be  dis- 
covered in  the  food,  the  surroundings,  or  in  the  condition  of  the  digestive 
organs.  Diarrhoea  and  vomiting  more  frequently  follow  than  precede  it 
The  above  facts  are  sufficient  to  warrant  a  suspicion  only  that  tubercu- 
losis is  present  until  some  local  manifestation  occurs,  usually  in  the  lungs. 
The  early  wasting  without  adequate  cause,  followed  by  the  gradual  devd- 
opment  of  low  fever,  and  finally  the  appearance  of  signs  of  subacute 
broncho-pneumonia,  form  the  most  characteristic  features  of  general  tu- 
berculosis in  early  infancy.  Yet  all  these  symptoms  are  occasionally  met 
with  in  cases  in  which  the  autopsy  shows  none  of  the  lesions  of  tubercu- 
losis, for  simple  broncho-pneumonia  frequently  occurs  in  patients  suffer- 
ing from  marasmus ;  but  in  such  cases  fever  is  usually  slight  and  it  may 
be  absent. 

The  wasting  and  cachexia  of  hereditary  syphilis  sometimes  resemble 
tuberculosis,  but  the  early  history  in  syphilis  is  usually  so  characteris- 
tic, and  other  symptoms  of  the  disease  are  so  rarely  wanting,  that  the 
mistake  is  not  likely  to  be  made  if  a  patient  is  submitted  to  a  careful  ex- 
amination. In  the  absence  of  definite  syphilitic  symptoms  the  chances 
are  greatly  in  favour  of  tuberculosis. 

2.  Cases  in  Older  Children  with  Symptoms  Sesembling  a  Continued 
Fever. — Before  the  development  of  fever  in  these  cases,  there  is  usually 
quite  a  protracted  period  of  very  indefinite  symptoms,  each  one  of  which 
idone  is  unimportant,  but  all  of  which  taken  together  should  excite  sua* 
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ptcioD.  Such  children  are  asitally  delicate;  they  ar«  perBUteuUj  au^iaie 
without  gutlicient  r(3a8on;  thoy  often  ihow  a  loai  in  weight;  them  ia  a 
marked  cachexia,  Bometiinoti  a  c*apnciouit  a])piittt«,  and  a  digi»itoQ  eaitlf 
disturbed.  In  some  of  them  u  chiingt^  iti  iii^pa^itioQ  U  obienredt  and 
ttioy  become  peevish  or  fn^tful  und  an^  ititiiiicliniMl  to  muMralar  exeriiaiu 
Ail  tbe^  symptoms  indicute  u  gradual  decline  in  the  general  heaUh. 

This  clinical  picture  may  be  due  to  many  caused^  but  it  Bhonld  alwayt 
arouse  in  the  mind  of  the  physician  a  suspicion  of  incipient  tubereuloeiai 
particularly  in  a  child  who  by  surroundings  or  inheritance  is  prediipoied 
to  that  disease*  After  these  indefinite  symptoms  hare  lasted  a  few  weeks 
fever  is  abided*  Sometimes  the  prodromal  symptoms  are  abaent  or 
unnoticeii  and  fever  is  the  first  evident  symptom.  This  fever  is  jM^caliar 
in  that  it  comes  without  evident  cause  and  without  any  local  manifeata- 
lions  of  disease.  The  temperature  is  not  often  high,  but  it  ia  cootiiiuoiia. 
The  tympanites  and  the  roae-coloured  spots  are  not  present,  but  the  gen- 
eral aspect  of  the  patient  is  strikingly  like  that  belonging  to  typhoid 
feter. 

After  the  fever  has  lasted  from  one  to  Uiree  weeks  there  develop  soioe 
signs  of  liK'4ili2C4l  tuberculosis^  generally  in  the  lungs,  or  the  fever  may 
decline  gradually,  and  alUiough  the  patient  tmproveti  he  does  not  g«l 
welL  He  is  still  weak  and  does  not  gain  in  weight,  and  the  ihermonelBr 
shows  the  existence  of  a  very  slight  amount  of  fever.  Before  loof  bt 
may  grow  rapidly  worse  and  the  course  of  the  temperature  beoomea  imf  • 
nlar,  with  alternate  exacerbations  and  remissions.  Such  an  trregnlar  and 
inexplicable  fever  sometimes  puixlee  the  physician  for  three  or  fonr  weafci 
before  the  characteristic  features  which  stamp  the  pooeis  as  tubetcsloita 
are  present  One  general  symptom  is  almost  invariably  asaoolated  with 
the  fever,  vta.^  wasting.  This  may  not  be  rapid,  but  is  piogfSSBife>  The 
tuberculous  cachexia  is  frequently  unmistakable ;  but  in  most  of  the  caasi 
one  mnat  wait  for  the  pro<^«8  to  advance  far  enough  in  aome  one  of  the 
organa  to  give  lotml  signs  or  symptoma  before  he  can  be  safe  of  tnberenlo- 
ais.  In  fonr  oaeea  out  of  five  this  Is  In  the  longsi  lieas  frequently  it  is 
in  the  peritonsmm,  the  brain,  or  a  gmeral  infection  of  the  lymph  gUnda 
llirofigbont  the  body*  If  in  the  lunga,  the  proeeai  manifests  ilaalf  aa  m 
broncho*pneamonia  whose  tubercnioiia  chaiaiDlar  may  ^  ensiiected  boni 
its  localisation— the  apex  or  the  middle  ol  the  Inag  in  fronl— tnil  diiely 
from  the  fact  that  the  general  symptoms,  fever  and  vaetitig,  have  for  ee 
long  a  time  preceded  the  local  signs  of  diseaas,  PVom  this  ttwia,  Ike 
eoiine  of  the  dJaease  mar  be  that  of  a  trpfcal  tnbcTmlomi  broQcbo* 
pneitmonta* 

If  the  tabercalons  procem  is  iocaitieu  in  uie  bnin,  we  have  dnhiea^ 
vomiting,  headadse,  apathy,  irregiiiar  potas,  frripgiilir  rasplntlan,  nd 
Anally  con?nlaions  and  eoma—in  short,  the  ^mploms  of  tnbefrnlaos 
ttiiiiogllis;  If  in  the  periliMMMint  we  have  abdonimd  diekmtten  froai 
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gas  or  fluid,  tenderaess,  pain,  diarrhoea,  or  constipation ;  if  in  the  lymph 
glands,  there  is  a  general  enlargement  of  those  situated  in  the  neck,  and 
sometimes  those  of  the  axillary  and  inguinal  regions,  with  symptoms  indi- 
cating similar  changes  in  those  at  the  root  of  the  lung. 

Diagnosis. — In  distinguishing  general  tuberculosis  from  typhoid  ferer, 
▼ery  great  stress  is  to  be  laid  on  the  family  and  previous  history  of  the 
patient  and  the  surroundings,  as  favouring  tuberculosis.  On  the  other 
hand,  the  prevalence  of  typhoid  fever  in  the  family,  the  neighbourhood, 
or  the  institution  in  which  the  case  occurs,  is  important.  The  extreme 
infrequency  of  typhoid  in  children  under  two  years  old  should  always 
lead  the  physician  to  scrutinize  very  carefully  every  case  in  which  he  is 
disposed  to  make  such  a  diagnosis  at  that  time  of  life.  In  typhoid,  the 
course  of  the  fever  is  more  regular  than  in  tuberculosis,  but  less  so  than 
in  the  typhoid  of  adults,  and  the  spleen  in  nearly  every  case  is  sufllciently 
enlarged  to  be  easily  felt  below  the  ribs.  The  rose  spots  are  usually  pres- 
ent. But  the  most  conclusive  evidence  is  that  afforded  by  the  blood 
reaction  in  Widal's  serum-test;  without  this,  by  the  gradual  cessation 
of  the  fever  in  the  third  or  fourth  week  and  complete  recovery  of  the 
patient. 

In  tuberculosis,  on  the  contrary,  the  fever  is  less  regular.  It  common- 
ly shows  wider  fluctuations,  the  spleen  is  not  usually  enlarged,  and  there 
are  no  rose  spots.  Tympanites  and  abdominal  tenderness  are  sometimes 
seen,  but  the  fever  shows  no  disposition  to  stop  after  the  third  week, 
and  the  wasting  is  continuous.  The  signs  in  the  lungs,  at  first  few,  in- 
crease from  day  to  day.  In  most  cases  one  must  wait  for  ten  days  at 
least,  and  in  many  three  weeks,  before  a  positive  diagnosis  can  be  made. 

II.  Tuberculous  Bboncho-Pnbumonia.— This  occurs  clinically  un- 
der the  following  conditions :  (1)  It  may  begin  in  the  lungs  or  extend  to 
the  lungs  from  the  bronchial  glands,  the  symptoms  in  either  case  being 
essentially  pulmonary  from  the  outset.  (2)  It  may  follow  either  form 
of  general  tuberculosis  described — ^that  resembling  marasmus  in  infants, 
or  that  resembling  a  continued  fever  in  older  children.  In  both  of  these 
the  pulmonary  symptoms  develop  gradually  in  the  course  of  the  general 
symptoms  of  the  disease.  (3)  It  may  occur  in  the  course  of  any  of  the 
forms  of  local  tuberculosis, — of  the  bones,  peritonsBum,  intestines,  external 
lymph  glands,  or  skin.  In  such  cases  the  invasion  of  the  lungs  frequently 
marks  the  last  stage  of  the  process.  (4)  It  may  follow  any  of  the  infec- 
tious diseases,  especially  measles  or  pertussis,  even  though  they  are  not  com- 
plicated by  broncho-pneumonia,  but  more  frequently  when  they  are.  (5) 
It  may  follow  single  or  repeated  attacks  of  simple  bronchitis  or  pneamonia. 

Clinically  the  cases  may  be  divided  into  three  groups :  First,  the  most 
rapid  ones,  lasting  from  one  to  three  weeks ;  secondly,  those  nmBiii^  s 
more  protracted  course,  with  a  duration  of  from  tktet  iraein  to  three 
months ;  thirdly,  those  which  are  more  or  \&m  ohronio.    In  the  firat  two 
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groups  the  progress  is  nearly  always  steadily  downward,  and  a  fatal  ter- 
minutiun  the  almost  intn-itable  result;  in  the  third  form  the  course  is  more 
irregi^lur,  and  marked  by  a  series  of  exacerbations  and  remissions. 

1.  The  Moat  Eapid  Cases,— In  this  form  of  the  disease  there  are  found 
scattered  through  eertain  portions  or  nearly  the  whole  of  both  lungs,  mili- 
ary tubercles  and  minute  tuberculous  nodules,  the  interveuing  parts  of 
tlie  lung  being  involved  more  or  less  seriously  in  a  simple  inflammation. 
In  most  of  tlie  cases  the  clinical  picture  is  that  of  simple  acute  broncho- 
pneumonia, for  it  is  to  the  accompanying  broncho-pneumooia,  and  not  to 
the  scattered  tuberculous  deposits  themselves,  that  the  symptoms  and  the 
physical  signs  are  due.  The  development  of  the  disease,  although  acute, 
is  not  usually  abrupt.  There  are  present,  fever,  cough,  dyapnoBa,  acceler- 
ated respiration,  prostration,  and  sometimes  cyanosis.  The  temperature 
in  these  cases  is  never  hectic,  but  its  course  is  a  somewhat  irregular  one 
the  usual  range  being  between  100"  and  104^  F.  In  most  of  the  eases  it 
differs  in  no  respect  from  the  temperature  of  simple  broncho-pueumoma. 
Sometimes  it  is  seen  that  the  general  symptoms  are  severe  and  the  phys- 
ical aigns  wide-spread,  and  yet  the  range  of  temperature  is  not  high.  To 
be  sure,  this  is  occasionally  seen  in  a  simple  broncho-pneumonia,  but  it  is 
more  frequent  in  tuberculosis.  The  congh  early  in  the  disease  is  slight, 
but  later  becomes  severe  and  often  distressing.  In  infants  and  young 
children  it  may  be  of  a  paroxysmal  character,  resembling  pertussis.  Ex- 
pectoration is  wanting  in  infancy,  and  is  not  often  seen  in  those  under 
seven  years,  so  that  bacilli  in  the  sputum  is  a  symptom  of  only  a  small 
number  of  cases.     Blooily  expectoration,  likewise,  is  rare  in  children. 

The  conditions  in  the  lungs  which  give  physical  signs  are  bronchitis 
of  the  smaller  tubes,  with  areas  of  complete  or  partial  consolidation.  In 
oh&raoter,  these  signs  are  identical  with  those  of  simple  broncho-pneu- 
monia (page  5t7).  They  may  be  scattered  throughout  the  whole  of  both 
lungs;  but  when  localized  they  are  more  frequently  in  the  upper  than  in 
the  lower  lobes,  and  rather  more  frequently  in  front  than  behind.  Al- 
though both  lungs  are  involved,  they  are  usually  not  affected  to  the  same 
degree.  The  patient  may  die  before  signs  of  complete  consoIidatioiTare 
present;  more  often  there  are  during  the  last  few  days  small  areas  of 
partial  consolidation,  as  shown  by  broncho- vesicular  breathing,  exagger- 
ated voice,  and  slight  dulness.  These  signs  may  be  due  to  the  simple 
broncho-pneumonia,  and  are  often  found  in  the  lower  lobes  behind. 
Large  areas  of  complete  consolidation,  with  pure  bronchial  breathing, 
bronchial  voice,  and  marked  dulness  are  infrequent. 

From  the  beginning  of  acute  symptoms  the  progress  of  the  disease  is 
steadily  downward,  death  resulting  from  the  same  causes  as  in  simple 
broncho-pneumonia.  The  end  is  marked  by  cyanosis,  great  dyspnoea, 
weak  pulse,  and  extreme  prostration.  In  a  few  CAses  there  develop  shortly 
before  death  cerebral  symptoms,  indicating  tuberculous  disease  of  tha 
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several  days  between  99**  and  10B°  F.,  and  then,  w 
rises  to  104^*  F.  or  over;  again,  it  may  be  scarcely  c 
together.  In  infants  the  morning  temperature  h  t 
although  tlie  evening  temperature  may  be  102^  or  1 
the  close  of  the  disease,  wlien  softening  and  hretiki 
going  on,  the  regular  hoetio  temperature  of  adult 
young  child  (Fig.  213).    While  the  presence  of  fei 
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Fio.  91ii. — 'Tul>orculoi]iB  pneumn^nia,  wUli  exteoBive  *oft'0Timp  and  i 
thirtiM'ti  inotUbrt  old  ;  v^cijjlit,  10  prMindf*:  ciinie  under  nb?<crva1 
with  eons<jllidutioii  iit  upex  of  rijj^iit  liiiijj.  Si;irns  increa-Heti  in  il 
until  thure  wtro  heard,  from  eloviele  h\  hcluw  the*  nipple,  ext 
lireMhuiflT  and  many  moist  ralcH;  porcuHwion  notu  wus  iliit;  I 
trcjine  apex.  Ko  distiuet  si^^  of  a  oavity  ;  n^  hfclii-i  fever;  m 
inrbjo  tuvity  {Tm^.  *207)ut  riKht  \\\*\*\  purtly  filled  with  c*u*eoUB 
moniii  (Fig.  20^)  of  thci  rest  of  rijjrht  uj^pcr  lohc,  with  fi(»Lttore 
Uie  opposite  lung,  and  a  few  in  the  abdouiioAl  organs. 

caoee,  its  course  has  almost  no  diagnostic  importar 
cially  should  one  beware  of  drawing  the  conclusion 
is  not  hectic,  there  is  no  breaking  down  of  the  Inr 

Sweating  belongs  only  to  the  late  stage  of  the 
associated  with  the  hectic  type  of  fever ;  both  thes 
in  children  over  seven  years  old,  hot  not  in  very  yo 

Wasting,  like  fever,  is  characteristic  of  all  activi 
Whenever  they  are  associated,  tuberculosis  shoul 
no  matter  how  obscure  the  other  symptoms  may  I 
always  rapid,  but  it  is  usually  continuouB  while  ft 
periods  of  temporary  improvement,  children  may 
but  may  actually  gain  in  weight.  lu  the  early  str 
ing  is  especially  suggestive  w^h«n  it  continues  \ 
after  measles  or  pertussis,  or  when  it  persists  unc 
in  spite  of  a  good  appetite  and  apparently  good 
first  be  so  slight  as  not  to  be  noticed  unless  the  8( 
obscure  cases  this  steady  loss  of  w^eight  is  a  poi 
value,  and  is  frequently  overlooked.  Toward  the  i 
is  rapid  and  frequently  extreme  emaciation. 

Cough,  although  almost  invariably  present,  sh< 
may  be  hard,  dry,  or  suppressed ;  it  aometimes  ( 
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Btc.   When  the  pulmooary  aymptoms  are  present  from  the  beginning,  they            ^^M 
ire  the  same  as  in  simple  broiicho-pneimiQuiii,  with  tlie  exception  that  they            ^^H 
ustially  come  on  less  acutely.     The  latter  is  true  of  cases  which  are  second-            ^^B 
ary  to  some  other  form  of  tuberculoais  in  the  bones,  peritonteum,  etc.                    ^^B 

When  pulmonary  tuberculosis  follows  measles  (Fig.  311 )  or  whooping*            ^^M 
cough  which  has  been  complicated  by  simple  pneumonia,  the  early  symp-            ^^H 
toms  may  present  no  unusual  features.     After  two  or  three  weeks  the  tem-            ^^| 
perature  gradually  falls,  and  the  pbysical  signs  improve,  but  neither  quite            ^^| 
disappears.     The  cough  continues,  though  its  severity  somewhat  abates.            ^^| 
In  the  course  of  a  few  weeks  the  child,  who  has  meanwhile  improved  some*            ^^| 
what  in  his  general  condition,  becomes  distinctly  worse,  often  without  any            ^^| 
assignable  cause.     The  temperature  rises  to  KfS''  or  103''  F. ;  the  cough            ^^M 
increases,  and  an  extension  of  the  disease  in  the  lungs  is  evident  by  the            ^^M 
physical  signs.     In  other  cases  the  progress  of  the  disease  after  the  pneu-            ^^M 
monia  which  complicated  measles  is  without  an  intervening  period  of            ^^| 
apparent  improvement.     It  sometimes  happens  that  the  attack  of  measles            ^^M 
or  whooping-cough  is  not  accompanied  by  any  serious  pulmonary  symp-            ^^| 
toms,  and  the  case  goes  on  to  apparent  recovery,  except  that  there  remain            ^^| 
amemia,  a  slight  cough,  and  fever.     The  temperature,  although  not  high,            ^^| 
persists ;  but  it  may  be  two  or  three  weeks  before  there  are  present  de^ite            ^^| 
symptoms  and  signs  of  disease  in  the  lungs.                                                             ^^M 

Fever  is  a  constant  accompaniment  of  all  active  tuberculous  processes            ^^| 
in  the  lungs  in  the  child  as  in  the  adult,  it  being  absent  only  during  the           ^^M 
periods  of  remission  which  occur  in  the  cases  of  slow  and  irregular  prog-            ^^| 

^QQQOQDDDaQiSiSBffiaQSECCEaasas 

J»-|  It  >iVl  «l  If  mt  »t  *t   ■■  *■  »■  >■ 1  ■•  •«  W*  ai  >t  >l  >*  *t  •< 

•«  -t  v***-!  mt  >t  HI        af -1  »l  t«  mt  il^pai  mt  it  M  »l  If                             ^^^^H 

ct       "d  I      I      2 

^^^H 

*rji                  ^           ^ 

^^^^H 

T              u-          -              ^       - 

^H 

:  Jr.       _  :    J        -r    ^  ^ 

^^\\                          ^H 

f'^\'\r       \  lit  i\                               ^^M 

w7T^r  ^/''^s >^^    "-^^=^ 

i    \V         \^i\^.f^\                         ^H 

^H 

^      ,  J „  .        _       _._;_',. ,._ 

^H 

^H 

Fig.  sis, —Tuberculous  pneumonia,  goncnl  tubercnloe 
obftorvitioQ  at  the  Ume  he  wan  tuken  sick.    Chart 
an  an  acute  pneuniom*  in  lower  part  of  left  axilla 
nifirnw  of  consolidation  ;  at  end  of  two  week?*,  flaln 
fluid  bein«  suApet'U^l.     Vofnited  fr«mjeritly,  and  1: 
out  the  iUnc»^  ;  aMnmGn  much  ewollen  for  last  iv 
monift  of  part  of  the  upper  and  the  entire  left  loi» 
Recent  tuWrele*  found  throujfhout  ri^rht  lunj^,  an< 
with  perilonitiB^  inteatinal  ulcera,  etc. 

ress.     It  16  a  very  Important  guide  to  th 

early  fever  depends  chiefly  upon    the 

and  its  course   resembles  that  of  simph 

variety.     There  is  no  typical  curve.     The 

aud  in  many  cases  it  is  ne?er  high  (Fi 
70 

U.    PatSent  eleven  months  old,  and  under               ^^H 
of  entire  ill oem  ift  ^iven.    I>iiM?a»o  began              ^^H 
and  iipread  to  entire  lower  lobe.    Earlv               ^^^H 
eitsM  m  marked  that  a  needle  wa«  Inserted,               ^^H 
lad  loose  dlachanrea  ti^m^  boweb  through-               ^^H 
ro  weelu.     A^utopay  ahowed  eheeey  pneii-               ^^H 
rer  lobe,  where  wera  two  amall  cavitiea.              ^^H 
1  eatAnaive  deposits  in  abdomiJial  organft              ^^H 

3  progress  of  the  disease.     The           ^^^ 
coexisting    hroncho-pneu monia,           ^^B 
3  pneumonia  of  the  protractad           ^^H 
fever  is  not  often  steadily  high,           ^^| 
g.  213),    It  frequently  runs  for           ^H 
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generation,  upon  cardiac  or  pulmonary  conditions  leading  to  interference 
with  the  return  circulation,  or  upon  pressure  of  tuberculous  retro-peri  to- 
neal  or  mesenteric  glands  upon  the  inferior  vena  cava.  Clubbing  of  tfie 
fingers  is  occasionally  seen  in  cases  running  a  very  protracted  course,  and 
is  due  to  obstructed  circulation. 

Anssmia  is  commonly  associated  with  wasting,  and  it  is  of  special  im- 
portance where  the  latter  is  slight  or  absent.  It  is  a  frequent  sequel  of 
acute  disease  in  infancy  when  not  dependent  on  tuberculosis ;  when,  how- 
ever, it  is  associated  with  low  fever,  cough,  and  persistence  of  r&les  in  the 
chest,  it  should  always'  excite  apprehension. 

3.  Chronic  Tuberoulonfl  Pnenmonia. — In  young  children  this  is  a  chronic 
interstitial  pneumonia  associated  with  tuberculous  deposits.  These  cases 
have  usually  had  their  beginning  in  one  of  the  more  acute  forms  just  de- 
scribed. The  primary  attack  runs  a  tedious,  protracted  course;  there  is 
a  slow  convalescence  and  apparent  recovery,  although  this  is  not  complete. 
Often  a  slight  cough  remains,  or  returns  from  the  slightest  exposure  or 
other  exciting  cause.  The  child  does  not  regain  his  former  weight  or 
vigour,  and  careful  examination  of  the  lungs  shows  that  some  abnormal 
signs  remain.  There  are  frequently  present  feeble  breathing  and  slight 
^ulnfifis  over  the  affected  part  of  the  lung,  and  occasionally  f^^Mfilb 
sounds  may  be  heard. 

After  a  few  months,  possibly,  the  child  has  another  attack  resembling 
the  first  and  running  the  same  tedious  course.  It  is  accompanied  by  fever, 
cough,  and  perhaps  there  is  a  fresh  consolidation  of  some  part  of  the  lung, 
generally  in  the  neighbourhood  of  the  old  disease.  All  active  symptoms 
finally  subside,  and  most  of  the  signs  of  recent  disease  disappear ;  but  it  is 
usually  found  then  that  the  lung  is  not  quite  in  so  good  condition  as  it 
was  before  this  second  illness.  The  acute  attacks  may  be  repeated  several 
times  and  pass  under  the  name  of  bronchitis,  broncho-pneumonia,  or 
pleurisy.  They  may  extend  over  a  period  of  two  or  three  years  or  even 
longer.  The  general  health  in  the  interval  is  not  good,  there  being  present 
in  most  cases  anaemia,  with  the  usual  symptoms  of  malnutrition  ;  the  chil- 
dren are  regarded  as  being  very  delicate. 

The  course  of  this  disease  thus  differs  in  no  essential  particulars  from 
that  of  simple  chronic  broncho-pneumonia  (page  583) ;  the  physical  signs 
likewise  are  identical  in  character,  although  they  may  differ  in  their  loca- 
tion. They  are  generally  found  in  the  same* situations  as  are  the  signs  in 
the  more  rapid  forms  of  pulmonary  tuberculosis  in  early  childhood.  A 
fatal  result  in  these  cases  is  usually  brought  about  in  one  of  three  ways: 
(1)  by  the  development  of  acute  tuberculous  pneumonia  or  miliary  tuber- 
culosis of  the  lungs,  occurring  with  the  symptoms  of  one  of  the  previous 
exacerbations  which  has  come  on  without  apparent  cause  or  perhaps  has 
followed  an  attack  of  measles  or  whooping-cough ;  (2)  by  tubeicoloat 
meningitis ;  (3)  by  a  simple  acute  broncho-pneumonia. 
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Physie&l  Sigue  of  Taberouloiii  Pneumoiiia. — ^Speakiog  generally,  there 
ie  no  ciiilerence  in  a  young  child  between  the  signs  of  a  tuberculous  and 
thoBe  of  simple  broncho-pneumonia  except  in  their  position ;  for  cavities, 
although  they  are  present  at  autopsy  in  most  of  the'  cases,  are  very  rarely 
of  such  size  and  so  situated  as  to  be  recognised  during  life.  In  children 
over  seven  or  eight  years  old,  and  sometimes  in  those  of  five  or  six,  the 
signs  are  essentially  tike  those  in  adults. 

By  reference  to  the  description  of  the  lesions  (page  1077)  it  will  be 
noted  that  the  upper  lobes  are  the  seat  of  the  most  advanced  disease  twice 
as  frequently  as  the  lower  lobes,  and  the  right  lung  rather  more  frequently 
than  the  left.  When  the  disease  is  in  the  upper  lobes  it  is  rarely  at  the 
extreme  apex,  and  when  it  is  in  the  lower  lobes  it  is  very  exceptional  to 
find  it  at  the  base,  posteriorly.  The  region  most  often  involved  is  the 
middle  zone  of  the  lung.  If  the  signs  appear  first  behind  they  are,  in  the 
great  majority  of  cases,  in  the  interscapular  space;  if  in  the  lateral  part 
of  the  chest,,  they  are  in  the  middle  or  upper  part  of  the  axilla ;  if  in 
front,  they  are  in  the  mammary  region,  more  frequently  above  than  below 
the  nipple,  but  rarely^extendmg  quite  to  the  clavicle.  In  other  words,  it 
is  near  thej-ortt  of  the  lung  that  the  disease  most  frequently  begins,  spread- 
ing thence  forwjLnl  more  often  than  backward.  The  explanation  of  this 
is  found  in  the  fact  that  the  disease  in  infants  and  young  children  so  often 
extends  from  the  lymph  nodes  at  the  root  of  the  lung  to  the  lung  itself. 
The  physical  signs  themselves  may  be  grouped  under  four  heads,  corre- 
sponding  to  the  pathological  conditions  existing  in  the  various  stages 
of  the  disease^ — viz.,  (1)  localized  bronchitis;  {%)  partial  consolidation; 
(3)  complete  consolidation ;  (4)  excavation.  The  early  signs  in  the  first 
two  stages  arc  idontical  with  thn<ie  dojicribed  in  broncho-pneumonia,  tliose 
of  the  third  stage  being  the  .signs  nf  the  persistent  form.  As  a  rule,  how- 
ever^ the  transition  of  the  signs  from  one  stage  to  another  is  much  slower 
in  tuberculous  than  in  niuipk"  hronchn-pneumonia. 

As  stated  in  the  description  of  the  lesions,  cavities  are  found  in  the 
lungs  in  the  majority  of  cases  of  infants  dying  from  tuberculosis  of  the  lungs. 
It  is,  however,  rare  that  they  can  be  recognised  in  children  under  three 
years  old.  From  three  to  eight  years  they  give  more  positive  signs,  and 
after  eight  years  practically  the  same  signs  as  in  adults.  The  reason  why 
in  infancy  cavities  are  so  seldom  recognised  during  life  la  because  they 
are  generally  small,  often  centrally  located,  nearly  always  filled  with  thick 
pus  or  cheesy  matter,  and  rarely  communicate  freely  with  the  bronchi. 
On  the  other  hand,  it  is  rery  common  to  find  signs  in  young  children 
which,  if  heard  in  adults,  would  be  regarded  as  almost  positive  evidence  of 
a  cavity,  although  none  is  present-  These  signs  are  cracked-pot  reso- 
nance and  cavernous  breathing.  They  are  not  usually  due  to  bronchi- 
ectasis, since  this  condition  belongs  to  chronic  cases,  and  especial  lyio 
older  children ;  but  most  frequently  to  consolidation  about  a  large  bron- 
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chas  superficially  situated — viz.,  below  the  clavicle,  high  in  the  axilla  and 
in  the  interscapular  region.  The  wide  area  over  which  this  broncho-cav- 
ernous  breathing  is  heard,  is  one  of  the  most  striking  points  of  difference 
from  the  signs  of  a  cavity. 

Conne,  Duration,  and  Termination. — Whatever  may  be  the  evolution 
of  the  symptoms,  and  the  variations  are  almost  endless,  the  cases  fall  readily 
into  two  groups, — those  in  which  the  progress  is  rapid  and  steady  and  those 
in  which  it  is  slow  and  intermittent.  The  duration  of  the  first  group  is 
from  four  to  eight  weeks.  Fever  is  constant,  wasting  progressive,  and  the 
physical  signs  show  a  steady  advance  of  the  disease  in  the  lungs.  Dyspnoea 
becomes  severe  and  constant ;  the  pulse  grows  more  and  more  rapid  and 
feeble ;  and  death  occurs  from  exhaustion,  pulmonary  cedema,  or  syncope, 
less  frequently  from  meningitis. 

In  the  second  group  the  duration  is  from  two  to  twelve  months.  The 
course  can  not  better  be  described  than  as  a  succession  of  attacks  of 
broncho-pneumonia,  sometimes  separated  by  an  interval  of  several  weeks, 
at  other  times  one  coming  on  before  the  first  is  fairly  over.  During 
exacerbations  the  symptoms  resemble  those  of  the  first  form,  there  being 
marked  fever,  wasting,  cough,  and  dyspnoea.  The  child  may  seem  hope- 
lessly ill  when,  without  any  special  reason,  a  change  for  the  better  occurs, 
the  acute  symptoms  abating  and  the  signs  of  consolidation  in  great  meas- 
ure disappearing.  Toward  the  end  of  the  disease  the  pulmonary  and 
constitutional  symptoms  become  constant,  and  frequently  there  are  added 
symptoms  due  to  extension  of  the  tuberculous  process  to  other  parts  of 
the  body — the  brain,  peritonaeum,  intestines,  mesenteric  glands,  etc. 
These  cases  die,  as  do  the  more  acute  ones,  from  the  local  disease  in 
the  lungs  or  from  general  infection. 

Diagnosis. — The  evidence  upon  which  a  diagnosis  of  tuberculosis  is 
made,  is  of  two  kinds — that  which  relates  to  the  patient  and  that  which 
relates  to  the  local  disease.  In  any  case,  a  diagnosis  is  reached  by  weigh- 
ing the  evidence  as  a  whole  rather  than  by  relying  upon  the  presence  of 
particular  symptoms  or  physical  signs.  One  should  investigate  the  family 
history,  surroundings,  and  previous  condition  of  the  patient;  also  the 
mode  of  onset,  and  course  of  the  disease,  and  consider  the  evidence 
afforded  by  the  examination  of  the  patient. 

A  careful  examination  of  the  family  history  should  be  made  to  deter- 
mine, first,  the  existence  of  phthisis  in  the  parents  or  in  other  members 
of  the  family,  near  or  remote.  Children  more  often  inherit  a  predis- 
position from  the  mother  than  from  the  father,  and  are  more  likely  to 
contract  it  from  her,  owing  to  the  closer  contact.  It  is  not  enough  sim- 
ply to  investigate  the  question  of  phthisis.  Inquiry  should  be  made  re- 
garding meningitis,  disease  of  the  cervical  glands,  spine,  hip,  knee,  or 
ankle,  especially  in  the  other  children  of  the  family.  These  points  are 
important  not  only  to  establish  the  fact  of  heredity  but  also  the  probable 
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chances  of  exposure.  Other  L'onditions  favourable  for  acquiring  the  dis- 
ease sliould  he  con!iidered,.such  as, in  a  private  family, exposure  to  nurses 
or  other  members  of  the  household;  also  whether  the  surroundings  have 
been  such  as  would  give  opporlunitios  fnr  infection,  as  in  cases  where 
a  child  has  been  reared  in  a  tenement  house,  or  has  been  long  an  inmate 
of  a  hospital  or  other  institution.  In  the  child's  previous  history,  it  is 
important  to  know  whether  there  have  been  other  manifestations  of 
tuberculosis  in  the  cervical  glands,  spine,  hip,  knee,  or  ankle^  or  the 
skin;  also  whether  he  has  been  liable  to  attacks  of  severe  or  protracted 
bronchitis  or  broncho-pneunH>nia.  If  he  has  had  measles  or  pertussis, 
it  is  important  to  know  whether  they  were  severe,  accompanied  by  pul- 
monary complications,  or  followed  by  a  protracted  cough  or  obscure  fever. 
The  child's  general  constitution  should  be  considered^  whether  he  is 
delicate,  narrow-chested,  poorly  nourished,  or  anaemic. 

In  its  symptoms  and  course  it  is  with  simple  broncho-pneumonia  that 
tuberculous  disease  is  likely  to  be  confounded.  The  onset  of  simple 
pneumonia  is  usually  rapid  and  often  abrupt;  tuberculous  pneumonia 
more  frequently  develops  gradually  with  constitutional  symptoms  pre- 
ceding the  local  ones  by  several  days  or  even  weeks.  When  tuberculosis 
develops  rapidly,  the  pulmonary  symptoms  and  the  physical  signs  may 
be  identical  in  the  two  conditions.  One  is  often  struck  during  the  acute 
stage  with  the  disproportion  between  the  general  symptoms — loss  of 
flesh,  prostration,  and  temperature — and  the  local  evidences  of  pulmo- 
nary disease.  When  the  patient  dies  in  the  early  acute  stage  the  disease 
is  rarely  recognis^ed,  nor,  indeed,  can  it  be  diagnosticated  with  certainty. 
Usually  it  is  not  until  the  time  for  resolution  to  occur  that  the  course 
of  the  disease  suggests  something  different  from  broncho-pneumonia. 
The  question  then  arises  whether  we  have  to  deal  with  a  case  of  per- 
sistent broncho-pneumonia  or  with  tuberculosis.  It  should  be  remem- 
bered that  it  is  not  infrequent  for  simple  broncho-pneumonia  to  resolve 
slowly  or  to  go  on  to  the  development  of  chronic  interstitial  pneumonia; 
and  that  local  conditions  as  determined  by  physical  sign^,  which  in  adults 
would  be  regarded  as  certainly  tuberculous,  very  often  in  children  are 
simple  processes. 

Often  the  course  of  the  disease,  after  the  first  acute  period  has  passed, 
furnishes  further  evidence  to  clear  up  the  diagnosis;  but  not  necessarily, 
for  in  tuberculosis  it  may  be  steadily  downward,  or  it  may  be  marked  by 
periods  of  remission  and  exacerbation,  and  the  same  is  true  of  simple 
pneumonia.  Fever  is  a  more  constant  symptom  in  tuberculosis,  and  it 
is  usually  higher  than  in  persistent  broncho-pneumonia;  but  the  excep- 
tions are  so  many  and  the  variations  so  wide  that  it  is  not  safe  in  young 
children  to  lay  very  much  stress  upon  tlie  temperature  curve.  Aneemia 
and  wasting  are  more  marked  in  tuberculosis,  and  in  most  cases  pro- 
gressive.   A  copious  muco-puruient  expectoration  is  seen  almost  as  fre- 
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quently  in  pneumonia  as  in  tuberculosis;  but  in  neither  disease  is  it 
common  under  five  years.  The  presence  of  the  bacillus  tuberculosis  in 
the  sputum  is,  of  course,  positive  evidence  of  tuberculosis. 

With  infants  and  young  children  the  only  satisfactory  method  of 
obtaining  the  sputum,  for  examination  is  to  pass  the  stomach-tube  well 
into  the  oesophagus,  and  stain  the  mucous  whicnaSheres  to  it  when  with- 
drawn.  This  procedure,  first  employed  I  think  in  the  Babies'  Hospital, 
has  been  in  constant  use  by  us  in  that  institution  for  several  years  with 
the  most  satisfactory  results. 

Simple  broncho-pneumonia  may  aflEect  any  part  of  the  lungs,  but  by 
preference  the  lower  lobes  posteriorly.  The  signs  of  tuberculosis  may 
likewise  be  found  anywhere,  but  most  frequently  in  the  anterior  part  of 
the  lung,  the  mammary  region,  the  axillary  margin,  or  the  apex;  if  pos- 
terior, the  signs  are  usually  at  the  apex  or  in  the  interscapular  region. 
From  the  character  of  the  physical  signs,  no  inference  can  be  drawn  un- 
less a  cavity  can  be  positively  made  out;  but  when  the  process  has 
advanced  to  that  stage,  the  diagnosis  is  generally  plain  from  the  general 
symptoms. 

Tuberculin  with  older  children  is  quite  as  useful  for>diagnosis  as  with 
adults.  With  infants  and  very  young  children,  on  account  of  the  well- 
marked  fever  which  is  usually  present,  it  is  less  frequently  applicable. 

Meningitis  developing  during  a  pulmonary  disease  of  doubtful  char- 
acter, is  generally  tuberculous,  and  its  occurrence  is  usually  to  be  inter- 
preted as  establishing  the  tuberculous  nature  of  the  process  in  the  lungs. 
The  development  of  cheesy  lymph  glands  in  the  neck,  the  groin,  or  axilla, 
or  the  presence  of  symptoms  pointing  to  enlargement  of  the  bronchial 
glands,  or  those  of  chronic  peritonitis  with  or  without  ascites,  or  intes- 
tinal haemorrhage — all  point  strongly  to  tuberculosis. 

If  the  acute  symptoms  begin  during  measles  and  persist,  they  may  be 
due  either  to  broncho-pneumonia  or  to  tuberculosis.  If,  however,  they 
begin  insidiously  during  convalescence  from  measles,  they  are  very  prob- 
ably due  to  tuberculosis.  If  the  symptoms  begin  acutely  during  per- 
tussis, they  may  be  due  to  simple  broncho-pneumonia  or  a  tuberculous 
process;  but  if  they  develop  gradually  and  insidiously  after  pertussis, 
the  disease  is  probably  tuberculosis.  It  should  not  be  forgotten,  however^ 
that  it  is  not  uncommon  for  simple  broncho-pneumonia  occurring  with 
pertussis,  to  persist  two  or  three  months,  or  until  the  attack  of  pertussis 
has  subsided. 

If  the  child  was  previously  healthy  and  living  in  good  surroundings, 
and  if  the  disease  began  witb  acute  symptoms,  the  process  is  simple 
pneumonia  in  nine  cases  out  of  ten,  no  matter  how  irregular  its  course, 
how  prolonged  its  duration,  or  what  the  physical  signs.  Still,  after  all 
has  been  said,  the  diagnosis  is  in  all  cases  difficult  and  in  some,  par- 
ticularly the  more  chronic  ones,  a  positive  diagnosis  is  impossible   as 


Mil' 


THE  rUXICAL  FORMS  OF  TUBBRCtn/ISm. 


llMl 


no  one  knows  so  well  as  he  who  haa  an  opportunity  to  follow  hia  eiaei 
to  autopej. 

IIL  Chroxic  PHTU18IS.— This  form  of  tnbercnloait,  with  iu  chronio 
hectic  fever,  slow  cavity  formation,  progrettiTo  emaeiation,  night  tweata, 
etc.,  is  very  rarely  seen  before  the  fifth  year,  and  it  is  not  at  all  frequent 
until  the  tenth  or  twelfth  year.  In  its  symptoms*  ooursa,  li^rmtnation, 
and  physical  signs,  it  resembloa  the  same  diseaae  in  adnlta»  and  naed  nol 
be  described  at  length  here. 

l\\   TllBEHCULOSIS  OPTHK  BrqXCHIAL    LYMPn  NoplJi  (BROBTCHiaL 

GLANDs),—This  condition  is  usually  associated  with  some  form  of  pul- 
monary tuberculosis,  but  it  may  exist  as  the  most  important  and  some- 
times as  the  only  tuberculous  lesion« 

Its  symptoms  are  usually  aasodated  with  those  of  pulmonary  or  gen* 
eral  tuberculosis ;  but  they  may  occur  when  the  pulmonary  changes  ate 
too  few  to  be  recognised  either  by  symptoms  ur  pbyaical  signa  From  the 
great  frequency  with  which  this  lesion  is  found  in  in&nta  and  yonngchil* 
dren,  it  might  be  expected  that  local  symptoms  would  be  eommon  m  eaoli 
patients.  They  are,  however,  iu  my  experience,  quite  excejitif  «nii].  Moil 
of  the  oases  in  which  well-marked  symptoms  occur  are  in  rhUdn^n  over 
two  years  old,  and  it  b  between  the  third  and  ti^nth  years  tlial  they  aie 
mntally  seen*  In  infancy*  although  theae  glands  are  almost  invaria^y 
affected,  death  in  the  great  majority  of  caees  oocun  from  the  pulnuMiarj 
disease,  before  the  later  ohangee  in  the  glands  have  had  lime  I0  develop. 

Oeneral  sjrmptoma  indicating  a  tuberotiloQa  oacbem  may  or  may  not 
preoede  the  local  ones.  The  latter  are  ohiefly  meefaanieal,  and  depnd 
u|K>n  the  sise  of  the  glands  and  upon  their  anatomical  relstions,  and  very 
little  or  not  at  all  upon  the  nature  of  tlit?  changes  in  tiiMiL  The  mcMl 
imjKirtant  relations,  so  far  as  the  production  of  sjroiplOBS  k  ooDeemed, 
are  those  which  they  bear  to  the  pnemnogistric  aiid  rsganenl  lamigal 
nerves,  the  ragen  -  *  -*  n  i^ra,  tlie  b«e^ea»and  fatogqfei ;  tlioas  lev  unpor*^ 
tan  t  are  to  tfie  a  monary  artery,  and  aisapliagoa. 

Pressure  upou  or  irritation  of  th«  pnsnmopMlrie  or  reearreni  aerfee 
produces  cough,  dyspnom,  and  sometimes  a  change  b  the  voioe*  The  ooogli 
b  hoarse,  persistent,  and  teasing,  and  frequently  oeonn  in  paroryims  wbkli 
in  many  reepeoU  reeembla  those  of  psrtiian»  biii  it  laeka  tbeniianwtofiille 
whoop,  and  is  not  aooompanied  by  the  cxpeetoraiioa  of  the  ibmb  of  tm^ 
cious  mucua  These  paroxysms  are  ssfwrs  and  often  prohmgedt  hot  earafal 
observation  shows  distinct  diismiioei  fima  Iboae  of  peftnasisi  tboogli  hj 
an  unfamiliar  ear  the  two  are  iinly  eonfiNnided.  The  dyvpooM*  like  the 
cough,  is  paroxysmal,  and  sometinia  strongly  reaeinblsa  ordinary  sfMia* 
modic  croup ;  at  other  timea  it  is  like  a  atvete  at^ek  af  aalliflsa^  Saoli 
symptoms  may  oome  and  fO|  Irat  Ibey  are  frequently  proloQfsil«  and  nas* 
ally  in  the  interval  between  the  sevem  setsnras  the  patient  is  not  wholly 
bee  from  dyepncHL    Although  the  ohiaf  eaose  ot  dyiiiSMM  Is  no  donbt 
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nerve  irritation,  it  may  be  due  in  part  to  pressure  upon  the  trachea  or  one 
of  the  large  bronchi.  In  dyspnoea  from  pressure  on  the  trachea  the  head 
is  usually  thrown  back,  and  the  obstruction  is  more  frequently  on  expira- 
tion than  on  inspiration. 

After  such  symptoms  as  those  mentioned  have  existed  for  a  few  days 
or  weeks,  and  in  some  cases  without  any  warning,  there  may  occur  a  sud- 
den attack  of  asphyxia  which  may  prove  fatal.  This  is  generally  due  to 
ulceration  of  a  caseous  gland  into  the  trachea  or  a  large  bronchus  and  the 
escape  of  a  large  mass  into  the  air  passages,  where  it  produces  the  same 
effects  as  any  other  foreign  body. 

Loeb  has  collected  fifteen  cases  of  this  description,  a  summary  of 
which  gives  a  good  idea  of  the  circumstances  under  which  this  accident 
usually  occurs :  In  four  cases  death  took  place  in  the  first  attack  of  ^ffo- 
cation,  the  only  previous  symptom  having  been  cough;  in  three  there 
had  been  a  number  of  milder  attacks  extending,  in  two  of  the  cases,  over 
a  considerable  period  before  the  occurrence  of  the  fatal  one ;  in  three, 
death  occurred  in  the  first  attack,  in  children  who  had  no  previous  cough 
and  who  were  apparently  healthy ;  in  one,  the  fatal  attack  came  on  during 
pertussis.  In  the  majority  of  the  cases,  death  followed  in  from  five  to  ten 
minutes  from  the  first  symptom ;  in  a  few  the  patients  lived  for  an  hour. 
In  rare  cases  after  ulceration  into  the  trachea,  the  patient  has  coughed  up 
a  large  quantity  of  foul  pus,  and  recovered. 

Pressure  upon  the  superior  vena  cava  is  usually  associated  with  spas- 
modic dyspnoea  and  cough,  and  causes  cyanosis  of  the  face  and  blueness 
of  the  lips.  There  is  frequently  a  puffiness  of  the  face,  and  there  may  be 
marked  oedema.  The  coexistence  of  cyanosis  with  such  oedema,  when  the 
urine  is  free  from  signs  of  renal  disease,  should  always  lead  one  to  suspect 
pressure  at  the  root  of  the  lung.  In  some  rare  cases  the  interference  with 
the  return  circulation  has  been  so  marked  that  meningeal  haemorrhage 
has  resulted.  By  a  process  of  ulceration  set  up  by  these  glands  they  may 
open,  not  only  into  the  air  passages,  but  into  the  pericardium,  the  oesopha- 
gus, or  any  of  the  large  vessels.  The  last  mentioned  is  usually  followed 
by  instant  death.  Aldibert  reports  two  cases  in  which  the  pulmonary 
artery  was  opened,  death  occurring  from  haemoptysis,  as  there  was  also  a 
communication  with  one  of  the  large  bronchi.  In  Vogel's  case  the  sub- 
clavian vein  was  perforated,  and  death  resulted  from  the  entrance  of  air. 
If  ulceration  takes  place  into  the  surrounding  connective  tissue,  a  medias- 
tinal abscess  may  result,  producing  any  of  the  pressure  symptoms  noted 
above,  and,  in  addition,  dysphagia  from  pressure  on  the  oesophagus.  Such 
an  abscess  may  point  in  the  supra-sternal  notch ;  it  may  open  through  the 
chest  anteriorly  between  the  ribs  or  at  the  xiphoid  cartilage ;  or  it  may 
burrow  along  the  oesophagus  to  the  peritoneal  cavity.  As  a  rule,  however, 
patients  die  of  general  tuberculosis  before  the  local  conditions  have  ad- 
vanced so  far. 
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Flijrgioal  SigEE.^ — In  order  to  produce  physical  signs^  the  mass  of  tuber- 
culoos  lymph  nodes  must  be  large  enough  to  form  a  mediastinal  trnnour, 
or  so  situated  as  to  produce  pressure  on  the  trachea  or  bronchi.  As  a  rule, 
the  signs  are  more  characteristic  behind  than  in  front.  Percussion  may 
give  dulness  anteriorly  over  the  first  piece  of  the  sternum  or  posteriorly 
along  one  or  both  aides  of  the  spine  from  the  second  to  the  fifth  dorsal 
vertebra;  the  dulness  is  rarely  complete.  Auscultation  posteriorly  may 
give  in  the  most  marked  cases  amphoric  or  cavernous  breathing,  or  exag- 
gerated  biioiichial,  breathing  with  projonged  ejcpiratipn,  in  those  which 
are  less  pronounced.  Large,  moist  rAles  are  sometimes  heard.  The  ana- 
cnltatory  signs  are  so  like  those  of  a  isasity  that  it  is  often  difficult  to 
believe  that  a  cavity  does  not  exist  The  sounds  heard  appear  to  be  those 
produced  in  the  trachea  and  bronchi  transmitted  to  the  ear  with  great 
exaggeration  by  the  mass  of  lymph  nodes  which  surrounds  them  and 
fills  the  space  between  them  and  the  chest  wall.  When  the  head  is  thrown 
back  a  venous  hum  may  sometimes  be  heard.  If  one  of  the  primary  bron- 
chi or  one  of  its  lobar  divisions  is  compressed,  there  may  be  very  feeblfi 
respiration  over  one  lung  or  one  lobe ;  if  the  pressure  is  sufficient  to  pre- 
vent the  entmnce  of  air,  or  if  one  of  these  large  tubes  has  been  plugged 
by  a  caseous  mass^  there  is  an  ahaence^frespiratory  murmur  over  a  single 
lobe  or  an  eiitire  lung.  This  sign  is  of  great  diagnostic  value^  but  it  is 
not  often  present. 

DiagnoMJ.— Enlargement  of  the  bronchial  glands  to  a  sufficient  degree 
to  produce  symptoms,  may  occur  in  syphilis,  in  Hodgkin's  disease,  and  in 
various  forms  of  malignant  disease  of  the  mediastinum.  A  certain  amount 
of  swelling  is  seen  in  nearly  all  cases  of  simple  bronchitis  or  pneumonia, 
especial ly  in  those  running  a  subacnte  or  chronic  course.  Whether  this 
simple  hyperplasia  is  ever  sufficient  to  cause  such  symptoms  as  those  men- 
tioned is  exceedingly  doubtful*  I  have  myself  never  known  it  to  pro- 
duce anything  more  marked  than  a  spasmodic  cough.  The  great  infr©- 
quency  of  other  forms  of  enlargement  to  a  sufficient  degree  to  be  of 
clinical  importance,  usually  warrants  us,  from  the  symptoms  mentioned, 
in  making  the  diagnosis  of  tuberculosis-  The  development  in  a  child  of 
a  chronic  abscess  in  the  anterior  mediastinum,  is  almost  always  due  to 
tuberculous  glands;  and  so  is  one  in  the  posterior  mediastinum,  provided 
Pott's  disease  can  be  excluded. 

The  most  important  points  for  diagnosis  are  the  association  of  a  spaa- 
modic  cough  with  paroxysms  of  dyspnoea  resembling  asthma  or  croup, 
and  a*dema  or  congestion  of  the  face.  More  stress  is  to  be  laid  upon 
the  symptoms  than  upon  the  physical  signs ;  the  latter  are  at  most  only 
confirmatory.  The  chief  difficulty  in  diagnosis  is  found  in  those  cases 
which  present  few  or  no  other  signs  of  tuberculosis,  and  which  come  first 
under  observation  with  attacks  of  dyspnoea  or  asphyxia  resembling  laryn- 
geal stenosis.     In  many  such  cases  tracheotomy  has  been  done  without 
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finding  any  cause  for  the  dyspncBa,  the  autopsy  showing  it  to  be  due  to 
ulceration  and  impaction  of  a  caseous  gland. 

General  PrognosiB  of  TnberonlosU^The  outlook  for  a  young  child 
with  general  or  pulmonary  tuberculosis  is  always  had.  So  long  as  the 
disease  remains  confined  to  the  lymph  nodes,  the  child  is  not  usually  in 
danger,  except  from  accidents  connected  with  their  softening  and  ulcer- 
ation, which  after  all  are  rare.  Spontaneous  cure  may  occur  in  these 
glands  in  the  same  way  as  in  others  in  the  body — viz.,  by  encapsula- 
tion, calcification,  etc.  Such  a  result  is  no  doubt  a  very  frequent  one; 
exactly  how  often  it  occurs  it  is  impossible  to  say.  But  when  once  the 
disease  has  gained  any  headway  in  the  lung  itself,  its  steady  advance  it 
almost  certain  in  a  young^child.  In  those  who  are  older  and  have  more 
resistancetEe  chances  of  an  arrest  of  the  process  are  much  greater. 

If  the  bacilli  have  gained  entrance  into  the  body  in  any  considerable 
numbers,  even  though  they  are  shut  up  in  an  encapsulated,  caseous, 
bronchial  gland,  the  patient  is  never  free  from  the  danger  of  general 
infection. 

Prophylaxis. — The  prevention  of  tuberculosis  must  have  constant  ref- 
erence to  its  cause.  The  first  essential  is  the  destruction  of  the  tubercle 
bacilli  wherever  they  exist.  Since  most  of  the  germs  existing  in  the  air 
are  derived  from  the  sputum  of  patients  affected  with  pulmonary  tuber- 
culosis, it  should  be  insisted  upon,  everywhere  and  at  all  times,  that  the 
sputum  from  such  cases  should  be  collected  in  special  cups  or  cloths  and 
destroyed  either  by  germicides  or  by  fire.  The  next  point  is  to  avoid 
needless  exposure.  A  tuberculous  mother  should  on  no  account  nurse 
her  child  nor  kiss  it  upon  the  mouth.  A  wet-nurse  likewise  should  be 
free  from  any  tuberculous  taint.  No  nurse  or  other  care-taker  should 
ever  be  employed  about  children  who  has,  or  ever  has  had,  pulmonary 
tuberculosis.  It  is  wise  to  exclude  also  those  who  suffered  when  children 
from  tuberculosis  of  the  bones  or  the  cervical  glands,  although  the  dan- 
ger from  such  persons  is  extremely  slight.  If  active  tuberculosis  exists  in 
any  member  of  the  family,  a  young  child  should  be  kept  away  from  the 
room,  and  if  possible  should  not  reside  in  the  house.  On  no  account 
should  infected  persons  be  allowed  to  kiss  children  or  sleep  in  the  same 
bed  with  them.  The  danger  from  drinking-cups  and  other  dishes  should 
not  be  forgotten.  A  tuberculous  person  should  either  have  his  special 
dishes,  or  the  utmost  care  should  be  taken  to  boil  all  those  which  he  has 
used.  CojKfi, whose  milk  is  used  for  children  should  be  under  regular  veteri- 
nary inspection  and  should  have  passed  the  tuberculin  test^  In  any  case 
where  the  slightest  doubt  regarding  the  health  of  the  cows  exists,  or  when 
the  source  of  the  milk  is  unknown,  the  milk  should  be  heated  to  a  tem- 
perature of  155°  F.  for  thirty  minutes.  The  danger  of  infection  through 
the  alimentary  canal  is  very  much  less  than  through  the  respiratory  tract, 
and  consequently  the  precautions  first  mentioned  are  much  more  impor* 
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taiit  than  those  relating  to  the  food»  although  thi*  imur  Khoiild  oQ  iia 
account  be  ni'glected. 

In  the  case  of  delicate  children  and  those  of  tuhercaloufi  pereot«  or 
with  other  taberciilous  relativefi,  everything  poasihle  nhotild  be  done  to 
fortify  them  ngaintit  the  di8f ase.    They  f^hould  be  kept  under  more  or  !»• 
constant  uiedical  gupervii^ion  ati  regards  their  clothing,  manner  of  lif* 
etc.,  and  should  take  cod-liver  oil  every  winter.    Every  attack  of  V^r^t 
chitis  or  hroncho-pneumonia  should  he  watched  with  the  grraie«t  ^ 
tude.  KxjKKsnre  to  rntiiislcs  or  [H*rluft<is  should  especially  b#.*  avoided,  T1h» 
country  rather  than  the  city  should  be  chti&en  for  residence,  and  the  child 
should  spend  the  winter  and  spring  in  §ome  warm,  dry  climatet  audi  aa 
that  of  southern  California,  the  interior  of  South  Carolina  or  Ot^' 
or  I^kewoody  N.  J.    Parents  should  be  di**tinctly  tiiught  that  wain 
neaa  and  care  do  not  mean  coddling  or  the  keeping  of  children  to  Ihe 
house  the  greattT  part  of  the  lime.    Such  children  ahottld  lit©  aa  nmdi 
ao  possible  m  the  open  air»  and  every  form  of  gport  eaeoitrmged  whidi 
tends  to  keep  them  there.    Overheated  houi^cft  are  one  of  thir  moit  pro- 
lific agencies  in  perpetuating  a  delicate  condition  of  health*    Ptenly  of 
fresh  air  in  sleeping  apartmenta  should  alwoyii  be  inaiiltsd  upoa.     All 
catarrhal  troubles  of  the  no6e  and  pharynx  ahoald  receive  early  and 
prompt  attention,  especially  shonld  hypertTt>phied  loDaila  and  adanoid 
growths  of  the  ]>harynx  be  removed,  aioee  these  art*  eonditioiii  whkk 
form  u  most  favourable  nidus  for  the  growth  of  tubercle  bftcUlL 

Treatment  of  Oenaral  and  Pulmonary  Tmbarenloaaa-^If  frteh  air  aad  m 
proper  climate  are  nooetBiry  for  the  cure  of  ihtii  dtioMe  in  adtalta,  they  are 
tenfold  more  necessary  in  the  oaae  of  ohildreti.    W(lbo<al  ttimi  then  ie 

I  little  hope  for  a  child  with  active  pnlmooMjr  tuberotikiaia*    Kovbere  do 

liheae  oaaea  do  ao  badly  aa  in  a  boepital  locnted  in  a  dty^  and  no  diM  of 
hoepitnl  oaaea  do  worse  Ihnn  theee.  The  aame  rapona  Ibil  mtm  beDegolnl 
for  adolt  eaiea  uaoallj  agree  with  children,  with  Hie  eaoe|ilkMi  fhtl  tlm 
latter,  aa  a  rule,  do  better  in  n  warm  than  in  a  ookl  climsle.     Plen^  of 

Liroeh  air  and  sunshine  are  eaMntinL     A  ebUd  mml  be  when  be  can  be 
ept  in  the  open  air  for  at  leaat  sefetml  bonra  mek  day,  in  ipite  of 
fever,  oough,  or  otlier  aoule  symptoms. 

For  the  moet  acute  oaeee  where  the  ohfldreis  asre  eonftnaa  ui  tue  bed* 

^tbe  largest,  best>ventilatedt  and  rannieet  room  nfiOaUe  aboold  be  eeenred, 

and  a  window  afaonld  be  open  the  grenter  pari  of  Ibe  tim«w    Tbe  general 

management  of  snob  oaaea  b  Ibe  aame  ao  for  tboee  with  acote  pnonmonia. 

No  qseeifle  remedy  for  tnborcnloaia  bae  as  yel  stood  the  teat  of  oipo- 

rience.    The  diet  is  a  matter  of  the  ntmosi  importanoo.    Tnberenlena 

^jmtients  must  be  fed  like  moat  olboraiok  obildranvenre  being  tnkon  not  Co 
atnrb  the  digeation  by  the tiineeeeaify  oao of  dmgfc    VornsH^  ortkk 

lof  diet,  milk  ia  the  beet,  and  where  this  is  not  well  bomo  eome  of  its  eob* 

rotiioios—kumyaai  malioon,  etc.~Diay  be  tried.    Cream  i 
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fill  as  cod-liver  oil,  and  should  be  given  in  one  fan 
the  child  can  take  it*  ■ 

The  two  drugs  which  are  most  useful  are  erec 
Creosote  may  be  given  both  by  the  stomach  and  by 
of  pneumonia.  By  the  stomach  there  may  be  used 
shell ac-coa ted  pills  containing  one  or  twu  drops 
who  are  younger,  it  may  1m?  given  in  comhiuation 
noids  or  in  an  emulsion  with  cod-liver  oil.  Cod-1 
given  in  a  fresh  emulsion,  although  some  children 
ter  than  any  other  preparatiuu.  Inunctions  of  tl 
&ome  value  when  it  is  not  well  tolerated  by  the  st 
and  the  compound  syrup  of  the  hypophosphites  ai 
tonics,  but  as  specifics  their  action  is  vei*}-  questi< 

When  symptoms  pointing  to  tuberculosis  of  tl 
present,  the  syrup  of  the  iodide  of  iron  should  be  u 
in  disease  of  the  cervical  gISids.  When  they  ul< 
or  larger  bronchi,  they  generally  cause  death,  no  n 


CHAPTER    XI. 

SYFfflLIS. 

Syphilis  is  a  communicable  disease  due  to  a 
various  micro-organisms  which  have  been  associ 
the  only  one  which  deserves  nu?ntion  is  the  spirm 
dinn.  Although  but  recently  publishcHi,  many  ca 
have  already  appeared.  The  organism  is  an  elon| 
been  found  in  the  adult  in  the  primary  lesion 
glands;  in  cases  of  congenital  syphilis,  in  the  ei 
the  liver  and  spleen.     It  has  not  yet  been  cultivt 

In  infancy  and  childhood  both  the  acquired  aj 
of  syphilis  are  seen. 

ACQUIRED  SYPniLia 

While  acquired  syphilis  is  very  much  less  fr< 
tary  variety,  it  is  by  no  means  a  rare  disease  in  ( 
probable  that  some  of  the  manifestations  of  s}^ 
which  are  usually  denominated  '*  late  hei"edita' 
due  to  the  acquired  form* 

Etiology. — An  infant  may  be  infected  by  ita 

tion ;  but  this  is  extremely  rare  and  can  take 

lesions  upon   the  mother's  genitals.     Inle 
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be  from  a  mother  who  contracts  syphilis  tnbtsqiienUy  to  Uio  birth  of 
the  chilcl^  mid  may  occur  throogb  ntirang  or  aocideotal  contact  by 
kisBing,  etc,  Ja  either  of  these  ways  children  may  bt»  irift^ct^  by  wet- 
inirs«a,  or  from  a  venereal  sore  upon  the  nipple.  Whi^ther  Rvphilis  can 
be  communicated  through  the  milk  when  the  nipple  is  ptirfectly  bealtbj 
and  frc«  from  fissure^  is  somewhat  doubtfuL 

Syphilis  may  he  eommuuioated  diriH;tly  from  a  syphilitic  child  to  one 
who  is  healthy  by  kissing,  sexual  contacts  or  indirectly  by  means  of  bot- 
tles, spoons,  cups,  clothing,  etc  The  latter  mode  of  infection  is  most 
likely  to  occur  in  iustitutions.  Vaccination  was  formerly  a  not  infre^ 
queiit  mode  of  communicating  syphilis,  hot  since  tbo  general  in^odoo* 
tiou  of  bovine  Tirng  this  is  very  rarely  se«n.  Caiee  have  been  noorded 
by  Taylor,  Ilutchinsou,  and  others  where  the  dinaai  baa  beeo  oonvejsd 
by  the  rite  of  circumcision,  either  from  the  mouth  or  the  instruments  of 
the  operator. 

The  relative  frequency  of  the  dtiTorent  souroes  of  infection  is  sliows 
by  Fournier's  statit^tics  of  forty  csms:  The  source  of  infection  was  the 
parents  in  nineteen;  nurses,  in  eight;  servants,  in  four;  sexual  contact* 
in  four;  vao^ination,  in  two ;  other  children,  in  two ;  a  pbynotan.  In  one. 
The  ages  at  which  the  disease  was  aoqpired  in  this  eeriei  of  oasea  wieiw  aa 
follows:  during  the  first  year,  nineteen;  during  the  aeeoiid  year,  tea| 
during  the  third  and  fourth  years,  seven;  from  the  fifth  to  the  foarteeolb 
year»,  ^ii, 

Bymptoms.^The  symptoms  of  acquired  syphUii  in  ohildfwn  are  in  all 
respects  similar  to  the  same  disease  in  the  adult  A  primary  eom  is  pr^ 
ent  at  the  site  of  infection,  which  is  most  frequently  the  lipA,  liie  noath 
or  some  part  of  the  face;  very  rarely  in  it  set^u  mi  thr  gcmitala.  There 
are  very  few  individual  symptoms  belonging  to  hereditary  sypbUis  whieh 
may  not  tdm  be  present  when  the  disease  is  acquired.  lU  otHinSi  bow- 
ever,  is  very  ronoh  miUler  in  the  latter  and  a  fatal  termioatioii  is  rare. 
Foumier  states  that  of  his  forty-two  cases  only  om  diad  of  mansmus. 
This  marked  contrast  to  hereditary  sypbflia  is  dne  ehiefly  to  tlie  hot  that 
in  the  acquired  variety  tlie  infant  is  rardy  aflseled  dnrtaf  the  mutf 
months  of  lifi.%  a  time  when  bereditary  syphilis  b  eo  very  talaL 

Tertiary  symptoms  may  appear  at  any  time  from  threa  to  twwntjr  jmr§ 
after  the  original  infeotioii* 

The  treatment  is  the  same  as  in  hereditary  qrpbilia. 

HKRK^ITJiRY  SYPHILIB.  ^ji^^  ^ 

Wolacr.—A  child  may  inherit  ayphUb  from  both  parenia  or  from 

either  separately.    U  both  (lareuta  Me  iyphilitie,  the  child  is  niaaUy  b«it 

not  invariably  so*     The  syroptoma^   however,  are  not  mora  Mivsra  tltaa 

when  the  inbsrilaQoa  ia  from  one  pmmit  only.    Tbe  UUtihood  of  trim* 

I  depeods  opon  the  WlaM  of    Um»  <iiMse  In  Ik*  pM«to-    U  boA 
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are  suffering  from  socondarj  symptoms,  trwnsmifli 
If  actiTe  treatment  has  been  employed  for  severa] 
born  at  a  period  when  no  active  symptoms  are  presi 
are  of  a  ^ertian^  clmracter,  the  oflfspriog  will  proba 
children  are  more  likely  to  suffer  severely  from  i 
ones,  provided  infection  of  the  parents  has  taken 
of  all  the  children- 

Infection  from  the  father, — Syphilis  may  be  in! 
alouQ.  In  this  case  the  disease  is  probably  comn 
the  semen  to  the  ovum.  It  is  more  likely  to  be 
father  than  from  the  mother,  as  the  child  is  fre 
the  mother  luis  few  or  no  active  symptoms.  Of  tv 
Meyer  in  which  the  father  alone  wa^  syphilitic,  it 
macemted  in  eleven  cases,  and  nine  children  wei 
syphilis,  all  but  one  dying  soon  after  birth.  It  i 
for  the  father  to  convoy  syphilis  when  he  is  free  ft 
he  is  suffering  from  tertiary  symptoms  only. 

Infection  from  the  mother. — It  is  certain  that 
mitted  when  the  mother  alone  is  diseased,  as  is 
women  who  have  acquired  syphilid  while  wet-niu 
have  subsequently  borne  syphilitic  children,  the  fa 
If  the  mother  only  is  syphilitic  the  probabilities 
child  appear  to  be  considerably  less  than  if  the 
If  the  mother's  symptoms  are  tertiary  the  child  w 

Both  parents  hmUhif  at  the  time  of  conception 
during  pregnancy. — Under  these  conditions  the  c 
syphilitic.  Transmission  to  the  child  is  much  le 
mother  is  infected  during  the  last  two  months 
earlier,  although,  as  Ilutcliiuson's  cases  conclusive 
tainty  that  the  child  will  escape*  Did  ay  states  t 
fee  ted  before  the  fourth  week  and  proper  trea« 
child  will  usually  escape  on  account  of  the  relati 
maternal  circulation  during  this  early  period. 

Can  a  healthy  mother  bear  a  gyphiUtic  child  f- 
ciated  the  following  proposition,  the  truth  of  whii 
verified  since  his  time :  **  A  new-born  child  affect 
lis,  even  although  it  may  have  symptoms  in  t 
ulceration  of  the  breasts  which  it  sucks  if  it  he  tb 
although  continuing  capable  of  infecting  a  Strang 

Caapary  inoculated  with  syphilis  a  woman,J 
had  aborted  with  a  syphilitic  child ;  the  resulti 
experiment  was  made  by  Neumann,  with  a  like 
case  of  an  apparently  healthy  woman  who  had 
inlected  huibflod  ^  later,  by  a  second  husband  wh 
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she  had  a  syphilitic  child.  The  conclusion  seems  irresistible  that  the 
carrying  of  a  syphilitic  child  gives  immunity  to  the  mother  against  the 
disease  and  that  this  immunity  is  due  to  the  fact  that  she  herself  suffers 
from  syphilis,  or  a  modification  of  that  disease.  According  to  Hutchin- 
son, the  modified  syphilis  acquired  by  a  woman  under  the  circumstances 
mentioned,  bears  to  syphilis  acquired  from  a  chancre  a  somewhat  similar 
relation  to  that  which  vaccinia  bears  to  smallpox.  The  mother  under 
these  circumstances  can  not  be  inoculated,  either  by  her  syphilitic  nurs- 
ing-infant or  artificially. 

The  communicability  of  hereditary  syphilis. — That  hereditary  syphilis 
is  contagious  is  conclusively  shown  by  a  number  of  recorded  instances 
in  which  a  healthy  wet-nurse  has  been  infected  by  a  syphilitic  infant. 
However,  such  examples  of  contagion  are  very  rare,  and  many  writers 
of  large  experience  state  that  they  have  never  seen  it.  It  is  certainly 
true  that  the  danger  of  spreading  infection  from  a  case  of  hereditary 
syphilis  has  been  exaggerated,  and  that  it  differs  so  much  in  this  respect 
from  the  acquired  form  of  the  disease  that  this  peculiarity  is  of  some 
value  in  differential  diagnosis. 

Lesions. — Death  may  be  due  to  syphilis,  and  yet  the  autopsy  may  re- 
veal no  characteristic  anatomical  changes,  and  in  fact  there  may  be  no 
demonstrable  changes  in  any  of  the  organs. 

Bones, — In  the  case  of  a  syphilitic  foetus,  a  stillborn  child,  or  one 
dying  soon  after  birth,  the  changes  in  the  bones  are  more  uniformly 
present  than  are  any  other  lesions.  They  are  in  fact  rarely  wanting,  and 
it  is  by  them  usually  that  syphilis  is  recognised  post  mortem.  The  long 
bones  are  principally  affected,  the  most  important  changes  being  found 
at  the  junction  of  the  shaft  with  the  epiphyseal  cartilage.  The  lesion 
is  termed  an  epiphyseaF osteo-chondritis  or  acute  epiphysitis.  There  is 
in  the  early  stage  congestion,  swelling,  and  cell  proliferation,  which  may 
be  followed  by  separation  of  the  epiphysis,  suppuration  in  the  neighbour- 
ing joint,  osteomyelitis,  and  necrosis.  These  changes  are  more  fully 
considered  under  Diseases  of  the  Bones. 

Liver, — This  is  probably  more  frequently  involved  in  the  foetus  and 
newly-born  infant  than  any  other  organ.  The  syphilitic  lesions  of  the 
liver  have  been  studied  very  fully  by  Hudelo.  He  describes  as  present 
in  the  youngest  infants  an  interstitial  hepatitis,  a  gummatous  hepatitis, 
and  a  combination  of  the  two  varieties. 

In  the  interstitial  form,  which  is  most  frequent  in  infancy,  there  is 
first  a  congestion  and  swelling  of  the  organ,  with  the  exudation  of  leuco- 
cytes in  groups.  The  liver  is  enlarged,  frequently  very  much  so,  but  pre- 
sents few  other  gross  changes.  Later  there  is  increased  exudation  be- 
tween the  liver  cells,  new  connective  tissue  forms,  and  atrophy  of  the  liver 
cells  takes  place,  with  obliteration  of  some  of  tlie  portal  and  hepatic 
vessels.  This  process  may  be  diffuse,  but  it  is  usually  in  patches.  Groups 
7i 
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of  miliary  syphilomata  may  also  be  found.  If  the  process  is  diffuse,  the 
liver  is  large,  firm,  and  of  a  grayish-yellow  colour.  If  it  is  localized,  the 
affected  areas  are  yellow  or  gray  and  the  other  parts  are  normal. 

The  gummatous  form  is  not  frequent  in  early  infancy,  but  belongs  to 
a  little  later  period.  In  this  there  may  be  miliary  syphilomata  with  in- 
terstitial changes,  and  in  addition  the  formation  of  small  or  large  gum- 
matous tumours,  which  may  be  softened  at  the  centre.  They  are  sur- 
rounded by  zones  of  new  connectiye  tissue  and  the  liver  cells  are  atro- 
phied.    Amyloid  changes  may  be  present 

In  the  late  form  of  hereditary  syphilis,  usually  seen  in  children  oyer 
four  or  five  years  old,  the  liver  is  rarely  affected.  Hudelo  was  able  to 
collect  but  forty-seven  such  cases.  The  lesions  resemble  those  of  the 
congenital  variety.  There  are  found  cirrhotic  changes,  which  may  be 
diffuse  or  circumscribed,  and  gummatous  deposits,  which  vary  from  a 
minute  size  to  that  of  a  cherry ;  there  may  be  amyloid  degeneration. 

Spleen. — This  is  almost  invariably  gjilargftd  in  newly-born  children 
with  syphilis  and  in  syphilitic  foetuses,  but  nothing  characteristic  is  found 
under  the  microscope  (Birch-Hirschfeld).  In  older  children  the  enlarge- 
ment of  the  spleen  is  apt  to  be  greater  than  at  birth ;  the  organ  may  be 
the  seat  of  interstitial  changes,  and  sometimes  there  may  be  gummatous 
deposits.    These  changes  are  rare  in  children  under  two  years  of.  age. 

Respiratory  system. — In  syphilitic  infants  which  are  stillborn  and  in 
those  which  die  soon  after  birth,  there  is  frequently  found  in  the  lungs 
what  is  known  as  **  white  pneumonia.'*  This  process  consists,  according 
to  Hillier,  in  fatty  changes  in  the  epithelium  of  the  air  vesicles ;  with  this 
there  is  associated  a  certain  amount  of  interstitial  pneumonia,  which  is 
chiefly  peri-bronchial.  In  older  cases  the  interstitial  pneumonia  is  ex- 
tensive, and  the  lungs  may  be  the  seat  of  gummatous  deposits,  which 
soften  and  form  small  cavities.  Accompanying  these  changes  there 
may  be  bronchiectasis,  emphysema,  and  the  usual  secondary  lesions 
which  follow  chronic  interstitial  pneumonia.  In  syphilitic  infants  there 
is  a  strong  tendency  for  all  inflammations  of  the  lungs  to  become  chronic. 

The  trachea  and  bronchi  are  in  rare  cases  the  seat  of  stenosis,  which 
results  from  cicatrization  following  the  softening  of  gummatous  deposits 
in  their  walls.  Lesions  of  the  larynx  (page  507)  are  also  infrequent 
There  is  usually  perichondritis,  which  more  often  involves  the  epiglottis 
than  any  other  part,  and  sometimes  there  is  the  formation  of  papilloma- 
tous masses ;  but  ulceration  and  stenosis  are  both  rare. 

The  nasal_mucous  membrane  in  the  early  stage  of  the  disease  is  very 
constantly  the  seat  of  a  chronic  catarrhal  inflammation,  which  may  be 
accompanied  by  superficial  ulceration.  In  the  late  cases  there  is  deeper 
ulceration,  from  the  breaking  down  of  gummata,  with  extension  to  the 
periosteum,  cartilages,  and  bones,  causing  perforation  of  the  septum,  ne- 
crosis of  the  bones,  etc. 
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Nen^niis  .Ti/.^/rm.— Syphilitir  lesions  of  the  hrain  and  rord  are  rare  in 
childron  as  eom|mriHl  with  adults,  and  Hit-y  are  especially  so  in  infancy. 
The  moHt  charaderisHe  oerel>ral  lesion  of  the  newly4M)rTi  ehild  is  hydnv 
eephahis,  wliieh  may  depend  upon  ependytniti."^,  as  in  two  eai-Ms  reported 
by  D'Astros,  tlie  disease  provintr  fatal  in  the?  seeoiid  month.  Syphilitic 
nienincritis  is  cxoeedingly  rare  imder  two  years.  There  is  oceai^ionally 
seen  in  yonn^^^  infants  a  chronic  hasilar  meningitis  of  syphilitie  origin. 
Chronic  pachymeningitis  associated  with  giimmata  has  been  ohserved  as 
early  as  the  fourth  year.  Money  (London)  has  reported  a  caj*e  with 
symptoms  beginning  at  eleven  months,  in  which  there  was  chronie  men- 
ingiHs  with  great  thickening  of  the  dura  mater  and  cerebral  sclerosis. 
A  few  other  cases  of  a  similar  nature  have  been  recorded. 

Nearly  all  the  syphilitie  lesions  of  the  nervous  system  w^hich  are  seen 
in  adult  life  have  been  observed  in  childhood,  but  infrequently,  and  in 
young  children  they  are  extremely  rare,  although  Barlow's  patient  with 
multiple  gnmmata  at  the  base  was  only  fifteen  months  old, 

II tart  and  artiTies. — -These  may  be  affected  even  in  young  infants, 
Adler  (New  York),  of  four  cases  examined,  found  two  in  which  well- 
marked  lesions  were  present  in  infants  under  four  months.  There  was 
endarteritis  of  the  coronary  arteries  accomjninied  by  the  early  changes 
belonging  to  interstitial  myocarditis,  Chiari  has  reported  syphilitic 
endarteritis  of  the  brain  at  fifteen  months,  followed  by  thrombosis  and 
softening. 

Digestive  system. — Chronic  catarrhal  jjharyngitis  is  almost  a  constant 
Bymptc>ra  of  the  early  cases.  Later  there  is  seen  superficial  or  deep 
ulcemtion  of  the  pharynx^  tonsils,  or  fauces,  which  may  lead  to  perfora- 
tion of  the  soft  palate  or  to  the  formation  of  condylomata. 

There  are  no  important  lesions  of  the  stomach  or  intestines  either 
with  early  or  late  syphilis.  The  roctum  is  occasionally  the  seat  of  ulcera- 
tion, and  condylomata  may  form  even  in  young  children. 

Organs  of  special  seHse.^<ytitl&.  is  a  frequent  accompaniment  of  the 
early  syphilitic  pharyngitis.  It  is  very  likely  to  become  chronic,  and  in 
many  cases  results  in  a  permanent  impairment  of  hearing.  Iritis  is  rela- 
tively rare  in  children,  but  it  may  occur  even  in  intra-uterine  life,  as 
shown'by  the  presence  of  adhesions  in  newly-born  children.  It  is  usually 
seen  in  infants  four  or  five  months  old,  and  is  always  serious.  Interstitial 
keratitis  occurs  frequently  as  a  late  manifestation  of  syphilis.  Choroid- 
itifi  and  optic  neuritis  are  both  occasionally  seen,  but  they  are  rare. 

GenitO'Urinart/  organs. — Nearly  all  these  may  be  affected,  but  gener- 
ally in  the  late  period  of  the  disease.  There  may  be  chronic  intersti- 
tial nephritis  and  more  nirely  gummatous  deposits  in  the  kidney,  intersti- 
tial changes  in  the  suprarenal  bodies,  and  orchitis,  which  usually  affects 
the  body  of  the  organ,  rarely  the  epididymis;  it  ia  generally  an  inter- 
stitial inflammation,  with  or  without  gummatous  deposits. 
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Among  the  less  frequent  visceral  lesions  may  be  mentioned^  abscesses 
of  the  thymus,  which  are  usually  small  and  multiple;  enlargement  of  the 
pancreas,  with  an  increase  of  connective  tissue  and  glandular  atrophy; 
and  chronic  peritonitis.  The  lesions  of  the  mucous  membranes  will  be 
considered  under  Symptoms. 

Bymptoms. — As  the  result  of  syphilis,  abortion  may  take  place  at  any 
period  of  pregnancy,  with  the  discharge  of  a  dead  or  macerated  foetus,  or 
the  child  may  be  stillborn  at  term,  or  it  may  be  born  alive  prematurely, 
but  with  so  feeble  a  vitality  that  it  survives  but  a  few  hours.  Under 
these  circumstances  it  is  often  difficult  and  sometimes  impossible  to  decide 
positively  with  reference  to  the  existence  of  syphilis.  Maceration  of  the 
foetus  or  peeling  of  the  skin  is  no  proof,  and  even  the  examination  of  the 
internal  organs  may  not  be  conclusive.  Lomer  examined  43  foetuses,  all 
dying  before  the  thirtieth  week  of  pregnancy ;  he  found  the  spleen  and 
liver  enlarged  in  all,  and  marked  bone  changes  in  21.  Birch- Hirschf eld 
examined  108  newly-born  syphilitic  infants ;  he  found  the  spleen  invaria- 
bly enlarged ;  typical  bone  changes  were  present  in  35,  but  in  many  cases 
the  bones  were  normal.  Mervis,  from  an  examination  of  92  syphilitic 
foetuses,  states  that  no  eruption  upon  the  skin  was  found  earlier  than  the 
eighth  month. 

Symptoms  are  present  %t  birth  in  only  a  small  number  of  cases.  In 
such  there  is  usually  a  very  severe  degree  of  infection,  and  the  infants 
do  not  often  live  more  than  a  few  days.  Upon  the  skin  there  may  be 
seen  an  eruption  of  pustules,  papules,  or  bullae.  The  bullae  are  usually 
upon  the  soles  and  palms,  but  may  be  found  upon  other  parts  of  the  body. 
The  name  "  syphilitic  pemphigus  "  is  often  given  to  this  condition.  Pem- 
phigus in  the  newly  born,  however,  is  not  invariably  due  to  syphilis,  but 
may  be  present  in  other  conditions  of  low  vitality.  The  bullae  are  at  first 
small,  and  then  coalesce  and  form  larger  ones  two  inches  or  more  in 
diameter.  They  contain  a  turbid  serum  which  is  sometimes  tinged 
with  blood,  and  sometimes  yellow  from  pus.  Pustules,  when  present,  are 
usually  seen  upon  the  face  or  scalp.  The  general  appearance  of  these  in- 
fants is  wretched  in  the  extreme.  The  body  is  wasted,  the  skin  wrinkled, 
and  temperature  subnormal.  The  spleen  is  usually  enlarged  and  often 
the  liver  also.  They  suck  feebly  or  not  at  all,  and  usually  die  from  inani- 
tion within  two  weeks. 

In  the  great  majority  of  cases  the  infant  appears  healthy  at  birth^  and 
continues  so  for  a  variable  tim^  before  the  manifestation  of  the  character- 
istic symptoms  of  syphilis.  As  a  rule,  the  mpre  intense  the  infection,  the 
earlier  the  symptoms  make  their  appearance.  The  earliest  symptoms  are 
generally  seen  between  the  second  and  the  sixth  weeks.  If  three  months 
pass  without  evidence  of  syphilis,  the  child  may  be  considered  safe,  the 
exceptions  to  this  rule  being  very  few.  Miller  (Moscow)  gives  the  fol- 
lowing statistics  of  the  time  of  beginning  of  symptoms  in  1^000  cases: 
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Symptoms  appeared  during  the  first  week 85  cases. 

*•    secondweek 138  " 

"                "             "        "    third  week. 240  " 

"                "             "        "    fourth  week 177  " 

"                ♦♦             »*        "    fifth  week 86  ** 

"                "             "        "    sixth  week. 64  " 

♦*                "             "        **   seventh  week 50  ** 

"             "        "   eighth  week 80  " 

After  the  eighth  week. 140  ** 

Sometimes  the  constitutional  symptoms — wasting,  cachexia,  etc. — ^are 
noticed  before  the  local  ones,  but  usually  this  is  not  the  case.  Generally 
the  first  symptom  is  the  coryza  or  "  snuffles,"  which  resembles  an  ordinary 
cold  in  the  head,  except  that  it  persists.  It  is  accompanied  by  a  hoarse 
cry,  indicating  that  the  larynx  participates  in  the  catarrhal  inflamma- 
tion. Soon  the  eruption  makes  its  appearance,  being  generally  first  seen 
upon  the  hands,  feet,  and  face.  Fissures  and  mucous  patches  may  be 
seen  upon  the  lips,  about  the  anus,  etc.  There  is  often  slight  fever,  from 
99**  to  101°  F.  There  may  also  be  observed  excessive  tenderness  and 
swelling  about  the  shoulders,  elbows,  wrists,  or  ankles,  due  to  acute  epi- 
physitis, which  may  cause  the  child  to  cry  from  the  slightest  amount  of 
handling,  and  the  limbs  may  be  moved  so  little  that  paralysis  is  sus- 
pected. 

In  a  severe  case,  as  these  local  symptoms  develop,  the  infant's  gen- 
eral nutrition  suffers.  It  loses  steadily  in  weight;  it  becomes  extremely 
anamic;  it  whines  and  frets  almost  continually,  but  especially  at  night. 
The  features  have  a  pitiful,  drawn  expression;  and  the  face  is  wrinkled, 
giving  the  infant  a  very  old  appearance.  The  skin  has  a  peculiar  sal- 
low colour,  which  has  been  well  described  as  cafe  au  lait.  The  symp- 
toms may  continue  until  a  condition  of  extreme  marasmus  is  reached, 
or  death  occurs  from  some  intercurrent  affection  of  the  lungs  or  diges- 
tive organs. 

In  the  milder  forms  of  infection  the  severe  constitutional  symptoms 
described  are  not  seen,  although  the  local  evidences  of  disease  are  well 
marked.  The  severity  of  the  symptoms  is  also  much  modified  by  treat- 
ment, especially  when  this  is  begun  early. 

The  most  important  local  symptoms  are  the  coryza,  eruption,  fissures 
about  the  mouth  and  anus,  mucous  patches,  painful  swellings  at  the  ex- 
tremities of  the  long  bones,  pseudo-paralysis,  and  onychia. 

Coryza. — In  most  of  the  cases  this  is  the  first  symptom.  Beginning 
like  an  ordinary  catarrh,  it  is  distinguished  by  its  severity  and  its  per- 
sistence. There  is  a  copious  discharge  of  mucus  and  serum,  often  tinged 
with  blood.  Thick  crusts  form,  which  produce  the  usual  symptoms  of 
nasal  obstruction;  there  is  great  difficulty  in  nursing;  the  infant  breathes 
through  the  mouth,  and  the  mucous  membrane  of  the  mouth  is  dry,  cans- 
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ing  great  discomfort.    If  untreated,  the  pmeri?i>,  which  at  first  mTC 
the  mueous  membrane  only,  may  extend  to  the  submucous  tissue,  can 
ulceration;  but  the  cartilages  and  the  bones  of  the  nasal  fossse  are] 
involved  till  a  later  period  in  the  disease. 

The  nasal  catarrh  is  agsociated  with  more  or  less  laryngitis,  cat 
hoarseness  or  aphonia,  and  rarely  there  may  be  laryngeal  stenosis.    EKlloiil 
Brown  has  reported  one  case  in  an  infant  six  weeks  old,  which  recov^ 
after  intubation. 

Erupium. — This  usually  occurs  after  the  coryza  has  lasted  abon 
week;  but  the  two  may  come  at  the  same  time;  or  the  coryza  maj 
absent  or  so  slight  that  the  rash  appears  to  he  the  first  sytnptom* 
Occasionally  there  is  seen  a  diffuse  blush  or  roseola,  but  more 
quently  the  eruption  is  macular,  occurring  in  small,  dark-red  spots  al 
the  size  of  the  infant's  finger  nails,  usually  circular  and  often  sli^ 

elevated;  there  is  no  surrounding  inflanimat 
and  rarely  any  itching.  It  is  usually 
abundant  upon  the  face,  the  neck,  and  thej 
tensor  surface  of  the  upper  and  lower  extrc^SB?! 
ties,  especially  the  hands  and  feet,  sometiiMj 
extending  over  the  entire  body,  although 
generally  scanty  over  the  chest  and  abdomi 
At  first  the  colour  is  bright,  but  gradually  be"! 
comes  of  a  dusky-red  or  coppery  hxie.  Aft 
little  time  very  fine  scales  may  be  seen 
the  surface  of  the  red  macules.  The 
comes  out  slowly,  usually  requiring  from  oae^ 
to  three  weeks  for  its  full  development. 
fades  gradually, leaving  a  coppery  discolomf 
of  the  skin,  which  continues  for  a  long  time. ' 
The  duration  of  the  eruption  is  frora  thre 
ej^ht  weeks;  less  if  active  treatment  is 
ployed. 

A  papular  eruption  is  rarely  seen  alone,] 
is  usually  associated  with  the  macular  varil 
The  papules   are   of  a  brownish    colour  ai 
are  hard.    They  are  seen  most  frequently  upon  the  palms  and  sole*. 
A  squamous  eruption  is  frequently  seen  upon  the  palms  and  soleej 
very  rarely  elsewhere.    In  a  few  cases  this  scaliness  forms  the  most/ 
tinctive  feature  of  the  cutaneous  lesion  (see  Fig.  214). 

Fissures  and  mucous  palches, — These  are  among  the  most  diagnc 
features  of  early  hereditary  syphilis.    Fissures  are  most  frequentiv 
on  the  lips  and  about  the  anus,  but  they  may  occur  about  the  nostrils  j 
occasionally  elsewhere.    The  fissures  of  the  lips  are  really  linear  al 
and  are  distinguished  by  their  persistence  in  spite  of  local  treat 
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They  are  multiple^  deep,  painful^  and  bleed  etsily.    Those  at  the  anfrlo 
of  the  mouth  are  especially  trouhlesocDe. 

Mucous  patches  may  di  v  '  '  in  fisi$ure«,  hot  more  bequentlv  fr  : 
papules  which  are  situated  i  _  ns  where  they  areeipoaed  to  Cf>rr-t;nit 
moisture  and  frictioD.  They  are  very  common  upon  the  maco^utaneoua 
surfaces  and  wherever  the  akin  ia  aapeciaUy  thin.  They  are  moat  apt 
to  be  seen  about  the  lipa«  anus,  acrotum,  and  Tulra»  but  they  may  abo  be 
found  behind  the  eara,  between  the  toea,  in  the  folds  of  the  groin«  ailll^ 
or  Imttocks.  They  vary  from  an  eighth  to  half  an  inch  in  diameter^  art 
whitij^h  in  colour^and  are  raiaed  rather  than  excavatiHl. 

Ulcers  may  be  present  upon  any  of  the  mucous  membraiiea,  fre- 
quently in  the  mouth  or  on  the  genitals;  they  are  seldom  aymmelricalt 
and  while  tliey  may  be  broad  they  are  never  deep. 

Ilwmorrhagut. — ^They  are  generally  assiKiattMl  with  the  leaiona  of  (be 
mucous  membranes^  eB{>ecially  of  the  nose.  In  young  infants  with  aeTere 
infection,  bleeding  niay  occur  from  the  bullous  eruption  upon  the  skin, 
or  from  the  fissures  at  any  of  the  orificea,  particularly  the  mouth  and 
anus.  Fischl  has  reported  seven  oaaea  of  multiple  ba^morrbagc^  in  the 
newly  bom«  asaociatiHl  with  other  aymptoms  of  congenital  sjrphUia. 
Mracek  noted  hannorrhagcs  in  thtrty*three  per  cent  of  IM  aolopaiea  OB 
syphilitic  stillborn  infants  or  those  dying  soon  after  birth.  ExaninaltM 
of  the  blood*Teaaela  in  some  of  these  caaea  ahowed  infiltration  of  tlietr 
walls  and  narrowing  of  their  lumen.  The  vaaeular  changes  were  ttmoghi 
to  be  the  cause  of  the  bleeding. 

Nmils. — The  nails  present  several  peculiarities  to  ayphiltlie  infanta. 
There  may  be  a  disease  of  the  matrix  resulting  in  supparation  a^d  exfo- 
liation of  the  nail;  frei|uently  the  dorsum  is  much  arched.  And  the  nil 
appears  as  if  it  had  been  pinched  by  a  pair  of  forceps  L  e^  claw*«haped; 
this  is  an  early  symptom  of  some  disgnostie  tmportsnce.  The  hair  sod 
eyebrows  frequently  fall  out  eoimpletely*  This  symptoiD  ia  ool  ttsosUy 
present  in  very  early  infancy. 

Pittudo'paralffins. — This  is  due  to  acute  epiphyaitia,  and  it  may  be 
the  fimt  iiymptom  of  herrditary  iiyphilii  to  attract  atteotloii*  It  is  nao* 
ally  noticed  when  the  infant  is  a  few  weeks  old  that  one  or  sogwtimsa 
both  arms  are  not  moved,  and  that  the  parts  are  t^ider  when  haedled* 
The  arm  is  very  frequently  held  in  mark«d  inward  ivtalioii  with  the  palm 
looking  outward,  reaemMing  the  position  in  Erb*B  palsy;  but  careful  ex- 
amination makes  it  evident  that  the  loss  of  power  u  only  apparent,  and 
that  St  is  due  either  to  the  pain  which  motion  produces  or  to  epiphyseal 
separation.  A  hij»tfm'  will  ujiuallv  \w  obtained  tliat  loss  of  power  did 
not  exist  at  birtli,  but  devrlnped  «ul»cquetilly.  The  electrical 
ill  thess  casos  are  mimial,  and  the  rapid  tmproTcaicot  aadar 
treatment  k  diafDaalii:. 

The  only  ▼Jsoeml  afrnplaaia  of  iiiporlwiee  rdata  to  the  splsoi,  vbieli 
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is  almost  invariably  much  enlarged  in  the  active  stage  of  hereditary 
syphilis. 

Late  Hereditary  Syphilis. — These  symptoms  may  come  on  at  any 
period  during  childhood  or  about  the  time  of  puberty,  but  very  rarely 
at  a  later  time  than  this.  They  are  seen  both  in  those  who  have  had  the 
usual  symptoms  of  hereditary  syphilis  in  early  infancy,  and  in  others 
where  the  most  careful  examination  into  the  history  fails  to  disclose  any 
symptoms  whatever  of  early  syphilis.  It  is  fair  to  assume  in  such  cases 
either  that  early  symptoms  were  absent  or  that  they  were  of  trivial  im- 
portance. It  is  still  a  matter  of  dispute  whether  these  late  symptoms 
should  be  regarded  as  hereditary,  tertiary  syphilis,  which  has  not  pre- 
viously given  signs,  or  as  the  late  stage  of  ordinary  syphilis  in  which 
the  early  symptoms  have  been  overlooked.  It  is  certain  that  the  symp- 
toms are  quite  as  apt  to  be  severe  when  there  is  no  history  of  early 
syphilis  as  when  this  has  been  typical.  It  is  quite  possible  that  some  of 
these  may  be  the  late  manifestations  of  the  acquired  syphilis  not  recog- 
nised in  the  early  stage. 

Late  hereditary  syphilis  shows  itself  by  symptoms  which  in  acquired 
disease  would  be  classed  as  tertiary.  The  most  characteristic  are  the 
affections  of  the  teeth,  the  bones,  gummatous  deposits  in  the  solid  vis- 
cera, the  skin,  or  mucous  membranes,  the  breaking  down  of  which  may 
lead  to  ulceration. 

Teeth. — There  are  no  peculiarities  in  the  first  teeth  of  syphilitic  chil- 
dren except  their  proneness  to  early  decay.    They  are  rather  more  likely 
to  appear  early  than  late. 

The  characteristic  teeth  of  syphilis  are  those 
of  the  second  set.  In  estimating  the  diagnostic 
value  of  these  changes,  only  the  i^er  r»PTifrAl 
incisors  are  to  be  relied  upon;  these  are  the  test 
teeth.  Although  changes  are  frequently  seen  in 
other  teeth,  they  are  not  always  diagnostic.  Typi- 
cal syphilitic  teeth,  according  to  Hutchinson,  have  each  a  single  notch 
in  the  centre  of  the  edge  (Fig.  215).  The  notch  is  usually  shallow  and 
more  or  less  crescentic  in  shape.  The  enamel  is  generally  deficient  in 
the  centre  of  the  notch,  and  the  tooth  here  is  apt  to  be  discoloured.  The 
tdeth  in  other  cases  are  variously  dwarfed  and  deformed.  (See  Fig.  216.) 
They  often  taper  regularly  from  the  base  to  the  edge,  giving  rise  to  the 
term  "  screw-driver  teeth."  The  teeth  are  not  so  fiat  as  the  normal  in- 
cisors, but  often  rounded  and  peg-like.  They  are  not  properly  placed, 
but  incline  either  toward  or  away  from  each  other.  They  are  seldom 
large  enough  to  touch  the  adjacent  teeth  on  both  sides. 

Although  Hutchinson's  teeth  may  generally  be  taken  as  conclusive 
evidence  of  syphilis,  they  are  not  invariably  so,  as  Eeyes  and  others  have 
shown.    It  is  to  be  remembered  in  this  connection  that  the  absence  of 


Fio.  215.— Typical "  Hutch- 
iDsoD^s  teeth.*^  (After 
Founiier.) 
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changes  in  tlio  teotli  i}<  of  no  tm]x>rtaticc  whatever  fts  efidence  ttuit 
syphilis  U  na{  pre^i'nt.  llutchitii*oii  utatei*  that  they  are  wanting  in 
inon*  thiin  \m\t  th<^  catoi. 

Bones, — The  form  of  <liiM«aiK»  which  h  ttunnHr  %*>**u  at  tliii^  pt*rioil  .- 
an  oftteo-periostitis,  affiiHrtinff  priiK-ipally  the  shaft  of  the  long  hones  and 
the   crnniiiriK     Tt   had  already  been  do- 
ficrihed  elsewhere. 

Lymph  twdes. — They  are  much  \tm  fre- 
quently affect^^  than  in  adults,  and  in 
early  infancy  they  are  aeldotn  in  vol  red. 
In  most  cases  after  the  firat  year  there 
may  be  found  a  moderate  degree  of  en- 
largement of  the  poat*cervical  and  epi- 
trocblear  glands,  swelling  of  tlie  latter 
having  conn^iderablediagncMitic  value.  They 
are  situtitL'd  jui»t  above  the  internal  condyle 
of  the  humerus,  and  under  normal  condi- 
tions t*an  scarcely  be  felt.  In  syphilitic 
children  they  may  tie  as  large  as  a  )iea  or 
a  fimall  bean;  someti nu?s  two  or  three  of 
tliem  can  be  ditftingui«hc*<l.    Tht*y  are  so 

rarely  enlnrgiHl  from  other  constitutional  copjitiotia  that,  provided  no 
local  cauiie  for  th»  spelling  exists^  they  sbotild  always  create  a  sttS|rilskiD 
of  syphilis.  The  [loat-cervical  glands  are  frec|uently  affected,  but  art  oat 
so  diagiuwtie.  The  degnse  of  enlargement  is  nirely  grmU  OoeaaiaDally 
there  are  ^een  in  the  neck  large  masses  of  swollen  lymph  glaiids  wUdl 
resemble  tuberculous  swellings.    They  are»  however,  very  rare. 

Spmalwnses, — ^The  most  frequent  affection  of  the  ey«  in  lat«  syphilia 
ia  interstitial  keratitii^,  the  clos«  oonnection  of  which  with  bcrsdltmry 
syphilitt  was  first  pointtnl  out  by  Hntchintom*  It  is  naually  foond  as8o> 
dated  with  the  typical  notched  teeth*  The  diagnostic  valiia  of  keratitis 
in  syphilis  is  dented  by  Foiinii«r»  who  alalia  that,  while  oflctn  qrpliilitie» 
it  in  not  infreqnently  due  aimply  to  nahiotrilion*  Bcith  cjm  aiw  wnaUy 
affected,  and  in  all  degrees  of  sevmly.  from  a  sliglit  haibaai  of  Ibo 
eomea  to  complete  opacity.  However,  with  an  early  dtagnoais  aod  pfoDpl 
treatment,  r«*eovery  may  be  erpected  in  moat  cases. 
^H  Chronic  otitis  may  be  a  reanlt  of  the  acute  proeitsa  S4H^n  in  mriy 

^^     infancy*    I'here  ia  noiliing  peoiliar  aboot  lh«  inftaoiBiatioB  to  tbaoa 
I  oaatSb    A  form  of  dtotnaas  oeeora  to  dder  difldreo»  wbick  HoleUiiiOO 

I  states  is  almost  invariably  doie  to  sjrphilia.    Its  oosrt  is  qtiit^  aoddaOp 

I  without  pain  and  frequently  without  discharge,    Th#  ioaa  of  baortog  ia 

I  mpt  to  be  pcrBtaoent,  and  if  it  occur*  early  in  childhood  it  ia  a  cause  of 

I         deaf-mutism. 
^^^  Skin. — Tbf  moMt  Im^M>rtsnt  of  thv  later  manifeatatiooa  of  ajfUUs 
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consists  in  the  formation  of  subcutaneous  gummata.  In  the  early  stage 
they  are  indurated,  elastic,  of  a  grayish  colour,  with  red  borders.  Under 
treatment  they  disappear  quite  rapidly  by  absorption;  but  when  neglected 
they  break  down,  leaving  large  deep  ulcers.  These  ulcers  are  quite  char- 
acteristic in  appearance,  but  may  be  confounded  with  those  due  to  tuber- 
culosis. The  syphilitic  ulcer  has  rounded,  thickened,  indurated  borders, 
and  a  base  which  is  depressed  and  has  the  appearance  of  being  scooped 
out.  It  is  sometimes  covered  by  hard  crusts  and  is  surrounded  by  a  red 
areola.  It  leaves  a  smooth  white  scar.  The  most  frequent  situation  is 
upon  the  face  and  upper  part  of  the  legs  or  thighs.  Tuberculous  ulcers 
have  usually  soft,  flat  edges,  and  do  not  extend  so  deeply;  they  are  more 
irre^lar  in  outliiiiB;  the  cicatrix  left  is  of  a  purplish  colour,  which  be- 
comes red  and  slowly  fades.  Tubercle  bacilli  may  be  found.  Sometimes 
it  is  only  by  the  effect  of  treatment  that  the  diagnosis  can  be  made  be- 
tween these  two  lesions. 

Nose  and  palate, — ^Disease  of  these  parts  generally  begins  as  the 
breaking  down  of  gummatous  deposits  in  the  mucous  membrane.  The 
nose  may  in  consequence  be  the  seat  of  a  protracted  fetid  discharge 
(ozaena).  The  disease  may  take  on  a  destructive  form  of  ulceration  which 
is  at  times  phagedenic,  and  may  cause  rapid  destruction  of  the  nasal  car- 
tilages and  bones,  perforation  of  the  septum,  and  occasionally  of  the  floor 
of  the  nasal  fossae.  There  may  be  necrosis  of  the  turbinated  bones,  the 
vomer,  or  the  ethmoid.  In  the  most  severe  forms  the  nose  may  be  almost 
destroyed  in  the  course  of  a  few  weeks.  There  may  be  at  the  same  time 
deep  ulceration  of  the  soft  palate,  leading  to  perforation.  In  a  young 
person  this  is  almost  invariably  due  to  syphilis.  In  many  particulars 
these  ulcerations  of  the  nose  and  palate  resemble  lupus;  they  are  dis- 
tinguished by  the  rapidity  of  their  progress,  syphilis  often  doing  as 
much  damage  in  weeks  as  is  done  by  lupus  in  years  (Hutchinson). 

Other  symptoms, — Syphilitic  disease  of  the  larynx  and  bronchi  is  rare 
in  childhood.  The  former  (page  507)  may  give  rise  to  hoarseness  or 
aphonia  and  occasionally  to  stenosis;  the  latter  to  a  chronic  cough  and 
asthmatic  attacks.  There  are  no  characteristic  symptoms  belonging  to 
syphilis  of  the  lungs.  The  different  lesions  of  the  central  nervous  sys- 
tem which  may  be  due  to  syphilis  are  all  quite  rare.  The  forms  have 
already  been  mentioned,  and  their  symptomatology  is  discussed  in  Dis- 
eases of  the  Nervous  System. 

The  only  visceral  changes  which  aid  much  in  diagnosis  are  those  of 
the  liver  and  spleen.  The  liver  is  often  enlarged,  sometimes  to  a  marked 
degree,  and  occasionally  there  is  ascites,  but  very  seldom  jaundice. 

Enlargement  of  the  sj)leen  is  a  very  frequent  symptom — ^in  fact,  it  is 
almost  constant  during  active  syphilitic  disease.  I  have  several  times 
seen  it  so  swollen  as  to  form  an  abdominal  tumour  of  considerable  size. 
In  one  case,  in  a  boy  three  years  old,  the  spleen  extended  five  inches  be- 
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low  the  free  bonier  of  the  ribs,  quite  to  the  erest  of  the  ileum.  It  was 
associated  with  moderate  enlargement  of  the  liver,  as  is  usually  the  case. 

In  addition  to  the  hnal  symptoms  of  late  hereditary  syphilis  enumer- 
ated, there  are  others  of  a  general  character  which  are  quite  as  im{K)rtant. 
The  body  is  usually  undersized;  the  constitution  is  delicate,  and  shows 
but  little  resistance  to  all  forms  of  disease;  puberty  is  frequently  delayed, 
and  the  development  of  the  breasts  and  the  genital  organs  often  imper- 
fect; anaemia  is  usually  present,  and  the  skin  has  a  sallow  ai)|M*arance. 
Mentally,  many  of  these  children  are  somewhat  deficient,  and  in  a  few 
instances  they  become  idiotic,  epileptic,  or  the  subjects  of  dementia. 

Diagnosis. — The  diagnosis  of  early  syphilis  in  most  cases  is  nt)t  diffi- 
cult. The  coryza,  eruption,  labial  fissures,  mucous  patches  alM>ut  the 
anus  and  genitals,  enlarged  spleen,  and  general  cachexia — all  form  a 
picture  which  it  is  difficult  to  mistake.  In  irregular  cases  the  diagnosis 
is  easy  just  in  proportion  to  the  number  of  the  foregoing  symptoms  which 
are  present.  Special  care  should  be  taken  not  to  confound  the  moist 
paj)ules  of  simple  intertrigo  upon  the  buttocks  or  thighs  with  those  of 
syphilis. 

In  late  syj)hili8  the  following  symptoms  are  the  most  reliable  for  diag- 
nosis: notching  of  the  teeth,  falling  in  of  the  bridge  of  the  nose,  intersti- 
tial keratitis,  deafness  not  traceable  to  onlinary  otitis,  enlargen»tnt  of 
the  spleen  and  epitroehlear  glands,  ulceration  of  the  palate  or  nose,  the 
sabre-like  deformity  of  the  tibia,  and  nodt»s  upon  the  tibia  or  cranium. 

It  becomes  at  times  important  to  distinguish  hen»ditary  from  ac- 
quired syphilis.  While  this  is  not  always  j>ossible,  it  is  often  so.  Viscvral 
lesions  in  acquinnl  syphilis  are  not  common  and  lM»long  to  the  late  p«'riod 
of  the  disease;  in  the  hert»ditary  form  they  are  well-nigh  constant  and 
occur  early,  of  ton  luring  prt*sent  at  birth.  The  acute  ejnphysitis.  si>me- 
times  accompanied  by  pseudo-{)araly^is.  seldom  if  evtT  mrurs  in  acquirt»d 
syphilis,  though  frequent  in  the  heretlitary  form.  Symptoms  due  to 
defects  in  develoj>ment,  like  the  misshajx'n  tingiT-nails,  are  seen  only  in 
hennlitary  syphilis.  The  early  symptoms  of  the  mui^ius  membran«*s  and 
muco-cutant'ous  surfaces — coryza,  h<mrseness,  ha^morrhag«*s.  lal>ial  fis- 
sures, vXv. — so  chanicteristic  of  hen»ditary  syphili-^,  have  no  plan*  in  the 
acquin'd  form,  while  the  single  primary  lfsii>n  somftiin«>  found  in  the 
acquin-d  form  does  not  exist  in  the  htTtHlitary  dist^a.-^e.  Finally,  lu-ri'di- 
tary  syphilis  is  very  slightly,  whereas  the  aiNjuinil  form  is  highly  con- 
tagious. 

Pro^osis. — (lenerally  speaking,  the  prognosis  is  nnuh  «i»rs«'  in  infan- 
tile .•iyi»hilis  than  in  that  of  adults.  In  infancy  it  is  nnuh  wt»r-r  when 
ht*rr<litary  than  whrn  ac<|uin»d,  for  the  reason  that  oftt-n  th«»  v\\M  who 
is  the  subject  of  lure<litary  syphilis  has  Uvu  afT«Htf«l  by  t!u*  |MMs.»n  from 
the  v«ry  beginning  of  it»  existence,  and  this  has  nitnlified  its  entire  di'vel- 
opment. 
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The  results  of  206  syphilitic  pregnancies  observed  by  Jallien  (Paris) 
were  as  follows :  abortion  occurred  in  36,  stillbirths  in  8,  and  69  children 
died  soon  after  birth,  making  a  total  mortality  of  55  per  cent ;  50  were 
living  and  syphilitic ;  only  43  living  and  in  good  health.  Still  worge  were 
the  results  in  cases  observed  by  Le  Pileur :  of  154  pregnancies  in  syphi- 
litic women,  there  were  120  abortions  or  stillbirths,  26  children  died  soon 
after  birth,  and  only  8  survived.  The  statistics  of  the  Foundling  Asylnm 
in  Moscow  for  ten  years  showed  that  of  2,038  syphilitic  infants  the  mor- 
tality was  over  70  per  cent. 

Such  a  mortality  as  that  indicated  in  the  above  statistics  is  seen  only 
in  institutions  where  little  or  no  previous  treatment  has  been  employed. 
In  private  practice  certainly  nothing  approaching  it  occurs. 

In  addition  to  those  who  die  early  as  the  result  of  syphilitic  infection, 
there  must  be  added  many  whose  constitutions  are  so  impaired  by  syphilis 
that  they  fall  an  easy  prey  in  infancy  to  pneumonia,  diarrhoea  or  other 
forms  of  acute  disease.  The  remote  effects  of  syphilis  in  infancy  it  is 
hard  to  estimate ;  it  exerts  a  modifying  influence  upon  the  constitution  in 
childhood  and  even  throughout  the  life  of  the  individual. 

The  prognosis  in  an  individual  case  depends  upon  the  age  at  which 
the  symptoms  develop,  the  time  when  treatment  is  begun,  upon  its  thor- 
oughness, and  upon  the  surroundings  and  mode  of  nourishment  of  the 
child.  The  outlook  is  better  the  longer  after  birth  the  first  symptoms 
appear;  it  is  also  better  in  infants  who  are  nursed  than  in  those  who 
are  artificially  fed. 

As  compared  with  syphilis  of  the  adult,  relapses  are  rare,  and  when 
they  occur  early  they  are  nearly  always  the  result  of  insufficient  treatment 
If  proper  early  treatment  is  carried  out,  the  severe  late  symptoms  are  rare; 
patients  are  usually  free  from  all  symptoms  until  six  or  seven  years  old,  or 
until  near  the  time  of  puberty — two  periods  when  they  are  likely  to  develop. 

The  prognosis  is  better  in  the  later  children  of  syphilitic  parents  than 
in  the  earlier  ones,  provided  infection  has  preceded  the  birth  of  all  the 
children.  This  fact  illustrates  the  general  tendency  of  the  syphilitic 
poison  to  diminish  in  virulence  as  time  passes,  even  without  treatment 
The  following  instance  cited  by  Bertin  well  illustrates  this  point : 

In  the  first  pregnancy,  the  mother  aborted  with  a  dead  child  at  the 
sixth  month;  in  the  second,  at  the  seventh  month;  in  the  third,  at  seven 
and  a  half  months;  in  the  fourth  the  child  was  bom  at  term,  and  lived 
eighteen  days;  in  the  fifth  it  lived  six  weeks;  in  the  sixth  the  child  lived 
four  months,  without  treatment. 

Prophylaxis. — No  infected  person  should  be  allowed  to  marry  until 
at  least  two  years  have  passed  after  the  initial  sore,  steady  treatment 
being  continued  meanwhile;  nor  if  there  are  any  active  symptoms,  no 
matter  how  long  a  time  has  elapsed  since  infection.  There  is  no  cer- 
tainty in  any  case  that  the  child  will  escape. 


MEEEDlTAIiY   SYPniLIS. 


1121 


The  mother  Bhoiild  be  treated  doriiig  her  pregnancy :  (1)  if  she  is 
syphilitic,  whether  the  disease  was  acquired  at  the  time  of  concep- 
tion or  fiubseqaently ;  (2)  if  the  lather  is  known  to  be  suffering  from 
syphilis,  whether  the  mother  has  symptoms  or  not;  (3)  if  the  mother  has 
previously  shown  signs  of  8\"phiUa,  but  haa  had  no  active  symptoms  for 
a  considerable  period*  In  all  the«e  conditions  if  efficient  treatment  ia 
carried  on  tliroughout  pregnancy  there  is  a  strong  probability,  but  in  no 
case  a  certainty,  that  the  child  will  escape.  The  third  condition  mentioned 
is  the  one  in  which  treatment  is  most  likely  to  be  neglected^  especially  if 
the  mother  has  previously  borne  a  child  who  was  not  syphilitic.  Syphilis, 
however,  shows  a  strong  tendency  to  reappear  and  become  active  during 
pregnancy,  even  though  it  has  been  long  quiescent,  as  the  following  case 
cited  by  Diday  shows : 

A  woman  who  had  lost  seven  children  from  syphilis  was  put  under 
treatment  during  the  eighth  pregnancy;  result— child  born  healthy,  and 
continued  so.  In  the  ninth  pregnancy  treatment  was  continued  with  a 
like  result ;  in  the  tenth  pregnancy,  no  treatment,  child  syphilitic,  dying 
when  six  months  old;  in  the  eleventh  pregnancy,  treatment  repeated, 
child  healthy. 

The  danger  of  infection  during  labour  is  alight.  If  there  are  upon 
the  genitals  of  the  mother  either  a  chancre  or  syphilitic  ulcers,  they 
should  be  thoroughly  cauterized  before  labour. 

As  the  greatest  danger  of  infecting  a  child  afterbirth  is  from  ita  parents 
or  a  wet-nurse,  syphilitic  parenta  should  be  duly  warned  of  the  danger  to 
their  children,  and  especially  should  be  cautioned  against  kissing  them 
or  sleeping  in  the  same  bed  with  them.  The  utmost  care  should  be  ex- 
ercised to  prevent  a  healthy  child  from  being  infected  by  a  syphilitic 
nurse.  A  nurse  should  never  be  accepted  without  a  thorough  examina- 
tion, no  matter  how  clear  a  history  may  be  given.  As  a  syphilitic  child 
in  the  household  may  be  the  means  of  infecting  other  children,  the 
Bame  precautions  should  be  taken  as  in  the  case  of  other  eontagioua 
diseases*  The  chief  danger  to  other  children  comes  from  kissing  or 
from  using  bottles,  spoons,  or  cups  which  have  been  infected ;  as  the 
syphilitic  infant  is  chiefly  dangerous  on  account  of  the  lesions  in  the 
mouth.  Trouble  most  frequently  occurs  because  of  ignorance  regard- 
ing the  nature  of  the  disease.  It  is  possible  for  a  syphilitic  child  to  nurse 
a  healthy  woman  without  communicating  syphilis,  if  the  child's  mouth 
is  treated  and  the  nipple  not  allowed  to  become  fissured ;  but  it  is  an  ex- 
periment which  should  never  be  tried. 

Treatment — This  should  always  be  begun  as  soon  as  the  first  positive 
lymptoms  of  syphilis  appear.  Under  certain  circumstanced  it  may  be 
advisable  not  to  wait  for  symptoms;  as,  for  example,  where  both  parents 
have  recently  suffered  from  active  symptoms,  where  previous  children 
have  died  soon  after  birth,  or  where,  with  marked  symptoms  in  the  pap- 
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ents,  the  child  exhibits  the  cachexia  of  syphilis,  but  no  definite  local 
symptoms.  Such  anticipatory  treatment  need  not  be  continned  longer 
than  six  weeks  anless  symptoms  appear. 

The  indirect  treatment,  designed  to  reach  the  child  through  the 
mother's  milk,  has  fallen  into  deserved  disuse,  as  it  is  very  uncertain  and 
altogether  unsatisfactory. 

Mercury  is  as  much  a  specific  for  hereditary  as  for  acquired  syphilis. 
There  are  many  ways  of  introducing  it  into  the  system :  it  may  be  given 
by  inunctions,  by  the  mouth,  by  fumigations,  by  baths,  or  hypodermically. 
In  most  cases  inunction  is  the  manner  to  be  preferred  in  young  infants. 
Or.x  of  mercurial  ointment,  diluted  with  the  same  amount  of  vaseline,  may 
be  rubbed  daily  into  the  palms,  soles,  axillse,  or  the  inner  surface  of  the 
thighs.  It  is  advisable  to  change  the  place  of  inunction  from  day  to  day ; 
and  if  this  is  done,  it  is  extremely  rare  that  erythema  is  produced.  If  for 
any  reason  inunctions  are  objectionable,  as  they  may  be  where  the  family 
are  to  be  kept  in  ignorance  of  the  treatment,  either  the  gray  powder  or  the 
bichloride  may  be  given  by  the  mouth.  The  usual  dose  of  the  gray  powder 
should  be  gr. j  four  times  a  day ;  that  of  the  bichloride  gr.  ^  four  times  a 
day,  always  well  diluted.  It  is  rare  that  larger  doses  are  advisable.  When 
the  symptoms  are  urgent,  it  is  often  best  to  substitute  calomel  for  a  few 
weeks,  as  the  system  can  usually  be  brought  more  rapidly  under  the  infiu- 
ence  of  mercury  by  this  than  by  the  other  preparations  mentioned ;  gr.  ^ 
four  times  a  day  is  the  usual  dose  required.  Other  methods  of  administra- 
tion and  other  preparations  offer  no  advantages,  and  have  some  very  ob- 
vious disadvantages. 

The  iodide  of  potassium  is  to  be  used,  either  alone  or  in  combination 
with  mercury,  whenever  such  lesions  exist  as  are  classed  among  adults  as 
tertiary.  This  includes  all  the  late  manifestations,  and  the  earlier  ones 
whenever  the  bones  or  viscera  are  affected.  The  iodide  is  usually  well 
borne  by  children,  and  may  be  given  in  almost  any  desired  dosage.  In 
infancy  it  is  rare  that  more  than  twenty  grains  daily  are  required,  but 
in  older  children  the  necessary  amount  may  be  from  one  to  two  drachms 
daily.     It  should  always  be  given  largely  diluted. 

The  duration  of  mercurial  treatment  should  be  at  least  one  year.  The 
doses  during  the  last  six  months  may  be  reduced  to  one  half  or  one  third 
those  employed  while  active  symptoms  are  present.  Treatment  should  be 
longer  than  a  year  if  symptoms  exist  It  is  often  better  not  to  give  the 
mercury  continuously,  but  with  short  periods  of  intermission. 

The  tonic  treatment  of  syphilis  is  important  and  should  not  be  neg- 
lected. After  specific  treatment  has  been  carried  on  for  a  time,  particu- 
larly if  rapidly  pushed,  the  child  often  becomes  ansemic,  and  suffers  greatly 
from  general  malnutrition.  Under  such  circumstances  also  it  is  often 
wise  to  discontinue  mercury  altogether  for  a  time,  or  at  least  to  reduce 
the  dose  very  much,  and  administer  cod-liver  oil,  iron,  wine,  and  other 
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tonics.  Such  a  change  is  frequently  found  to  act  most  beneficially,  even 
when  lesions  are  present,  which  perhaps  have  been  very  little  or  not  at  all 
affected  by  the  specific  remedies  employed.  A  judicious  combination  of 
specific  and  tonic  treatment  is  required  in  every  case,  whether  the  reme- 
dies are  given  simultaneously  or  alternately. 

Local  treatment — Ulcerative  lesions  of  the  skin  require  cleanliness, 
dusting  with  calomel  or  iodoform,  or  bathing  with  the  black  wash.  Mu- 
cous patches  should  be  dusted  with  equal  parts  of  calomel  and  bismuth. 
Fissures  and  ulcers  of  the  mucous  membranes  should  be  treated  by  nitrate 
of  silver.  Phagedenic  ulcers  of  the  palate  or  nose  should  be  cauter- 
ized with  nitric  acid  or  the  acid  nitrate  of  mercury.  The  late  syphilitic 
ulcers  of  the  skin,  due  to  the  breaking  down  of  gummata,  should  be 
treated  with  iodoform. 


CHAPTER   XII. 

INFLUENZA. 
Synonym:  La  grippe. 

Influenza  is  an  infectious,  communicable  disease,  which  is  now 
generally  admitted  to  be  due  to  the  bacillus  described  by  Pfeiffer  in  1892. 
It  is  serious  in  children  chiefly  from  its  tendency  to  complications  of 
the  respiratory  tract,  in  which  respect  it  closely  resembles  measles. 

Etiology. — The  influenza  bacillus  is  found  chiefly  in  the  sputum  and 
nasal  discharge;  it  is  also  present  in  the  lower  air-passages,  and  has  occa- 
sionally been  found  in  the  exudation  of  otitis,  empyema,  and  meningitis 
accompanying  the  disease,  but  rarely  in  the  blood.  It  is  not  easily  de- 
tected in  the  sputum,  repeated  examinations  often  being  necessary;  but 
in  typical  attacks  if  carefully  sought  it  is  found  with  great  uniformity. 
In  acute  cases  it  may  disappear  very  early;  in  protracted  cases  its  pres- 
ence is  sometimes  detected  for  weeks  or  even  months.  Besides  the  bacil- 
lus of  Pfeiffer,  there  are  frequently  found,  either  associated  or  separate- 
ly, in  the  organs  of  patients  dying  from  influenza,  the  streptococcus  and 
the  diplococcus  pneumoniae,  for  the  development  of  which  influenza 
creates  conditions  in  the  highest  degree  favourable. 

Influenza  is  highly  contagious;  the  poison  may  be  carried  by  cloth- 
ing or  fomites  and  clings  for  some  time  to  infected  apartments.  The 
disease  prevails  epidemically,  and  after  epidemics  it  may  be  endemic 
for  a  number  of  years.  In  New  York  the  disease  has  probably  been 
present  for  many  years,  although  it  attracted  little  attention  under  the 
name  of  influenza  until  the  great  epidemic  of  1891.  Epidemics  prevail 
chiefly  in  winter  and  spring.     All  ages  are  liable  to  the  disease,  infants 
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under  one  year  Jegst-fiOr  and  in  some  epidemics  t 
gether*    The  disease  has,  however,  been  observed 
days  old,  where  the  mother  was  suffering  from  it  at 
The  children  most  frequently  affected  are  those^ 
of  age. 

The  period  of  incubation  is  uncertain.  It  is 
erally  believed  to  be  from  one  to  seven  days.  Li 
seems  to  be  afforded  by  one  attack;  recurrences  ai 
not  uncommon  in  the  same  epidemic,  and  a  patie 
influenza  seems  to  be  more  susceptible  to  the  disei 

Lesions. — ^There  are  no  characteristic  lesions 
which  are  most  frequently  found  are  due  to  catar 
the  respiratory  or  the  digestive  tract.  In  some 
respiratory  tract  is  involved,  in  which  case  the  die 
the  middle  car;  in  others,  only  the  lower  respirat 
fancy  usually  spreading  rapidly  to  the  lungs,  and 
pneumonia.  Inflammation  of  the  stomach  and  in 
frequent  and,  as  a  rule,  less  severe.  This  will  b^ 
under  Complications.  ■ 

Symptoms. — The  symptoms  of  influenza  are  due ' 
of  a  general  poison,  and  to  certain  local  congestio] 
which  are  regarded  as  complications.  The  two  clas 
general  and  the  local  ones — are  found  in  all  possil 

L  Th  mild,  uncomplicated  varieisf. — This  lasts  J 
occasionally  a  week.  The  onset  is  usually  abrupt, 
cular  pains,  and  sometimes  vomiting.  The  tempera' 
to  10,3*^  F.  Even  though  the  fever  is  not  high,  the  pi 
able,  and  children  are  often  ill  enough  to  remain  in 
The  usual  general  symptoms  which  accompany  fcve 
the  fever  has  subsided,  the  child  is  left  weak  and  a 
is  frequently  protracted,  and  it  may  be  three  or  h 
general  health  is  regained.  This  is  the  most  comi 
essential  symptoms  being  fever  and  prostration  - 
local  inflammation.  Often  there  is  in  addition  e 
outset  and  a  slight  but  persistent  cough. 

2.  UncompUrakd  cases  of  ths  severe  ftjpe, — These 
in  children.  They  are  characterized  by  high  temj 
symptoms,  and  great  prostration.  They  often  res 
monia,  except  that  the  local  symptoms  and  physic 
are  wanting.  Tlie  onset  is  usually  abrupt  with  voi 
sometimes  even  with  convulsions.  The  temperatt 
to  106-5''  F,  It  seldom  remains  steadily  high,  but  of 
I  have  repeatedly  seen  a  temperature  over  106** 
influenza.     Marked  nervous  symptoms  are  usually 
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he  headache,  photophobia,  delirium,  stupor,  opisthtotonus,  and  conviil* 
sions — all  strongly  t^iiggesting  meningitis,  but  not  so  continuous  as  in 
that  disease.  In  other  cases  the  tongue  has  a  brown  coatings  the  lips 
are  dry  and  parched,  the  pulse  is  weak  and  rapid,  and  other  symptoms  of 
the  typhoid  condition  are  present.  The  usual  duration  of  these  severe 
attacks  is  from  two  to  five  days;  but  even  where  no  complication  devel- 


Mxi 

LCH  n    u 

ITTT  TTT 

15        le        17        18 

IS      iiu      »i 

■u 

&       SM 

as        gG        -27 

m 

lOO' 
106* 

KM* 
101" 
lot)* 

9tt* 

i|.-  =  E! 

l==i|i;lE=ii==i 

^;  - 

i  •    t  ■  -- 

/^  :J:: 

^:.:.  :;: 

^::::: 

!=!|e  !===!==! 

rfF  =  =[ 

*-- 

mmt 

^EEEEE 

I-.-.-. 

ffffl 

± 

L_7r    -. 

::=::: 

mm 

-  m 

m 

EEjS 

iti 

a  1 1 1  t  k  [1 

::::;: 

-     .    ...    •  ,     ^ 

^  MM 

^^=i,-: 

Ml 

:: 

:::  = 

nr 

3fe4J^ 

A  • 

^ 

E:  =  S^ 

-:  -:-:;  1  1 

K: 

-i 

i  -L  4- 

'/\i   ::; 

-i|  ■■:■:- ;■':;;;-;-' 

"i  "  \    uri' 

m 

i 

;   --k-}. 

.jLi.^ii 

a:--gH-- 

.--— pS 

"^    .   - 

.,^j»_ 

-;-;;4"l^H 

si 

/::M:: 

^   ;.,:?*feT 

'   uiUl 

^"  - 

:-i  '-'■ 

i^, 

^ 

f*' 

I  ^l^l^ 

r 

1 

:   1/.^:  a 

=::::= 

i 

i^:E  =  MEEiiEE: 

mm 

r-    • 

4+4-- 

ee|=eeeeee;eee; 

mm-,  'iirai 

^M\ 

m 

^ 

Fio,  217* — Teiijfwratufft  chart  of  imcompliemted  mlluenu ;  infaut  foun«eu  monthft  old.  No 
local  n\gm  of  dis«ii^ ;  rcpcatod  blood  examiDatlonA  far  tuakritt  negative ;  tJie  wide  fluctu- 
atioDit  of  the  t4impttniture  iiidc!t>eiultiDt  of  therapeutic  meaaurea.  Prompt  o«aaaiioo  of  fevor 
OD  removal  fruni  the  city.    (FatienI  aeon  with  t)r,  L.  £.  La  F^tra.) 

ops  severe  symptoms  may  last  for  two  weeks  and  sometimes  longer  until 
a  change  of  climate  is  made.  (See  Fig.  217*)  Although  the  symptoms 
are  very  alarming,  except  in  young  infants,  the  attacks  are  seldom  fatal 
unless  pneumonia  develops;  but  it  may  be  a  long  time  before  the  full 
effects  of  such  an  illness  have  entirely  disappeared. 

3.  Cases  cmnpKcaied  by  catarrhal  inftnmmation  of  the  upper  respire 
lory  tract, — In  this  group  there  are  added  to  the  general  symptoms  of  the 
mild  uncomplicated  variety,  a  severe  coryza,  with  pharyngitis  and  often 
stomatitis.  The  catarrhal  symptoms  differ  from  ordinary  catarrh  of 
these  mucous  membranes  chiefly  in  severity.  They  are  also  likely  to  be 
more  prolonged,  and  there  is  a  greater  tendency  to  involve  the  ears  and 
the  cervical  lymph  nodes.  The  usual  symptoms  of  acute  rhino-pharyn- 
gitis are  present  with  its  serous,  sero-raucous,  or  muco-purulent  dis- 
charge.   The  whole  pharynx  may  be  the  seat  of  an  acute,  erythematous 
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blush,  or  the  mucous  membrane  may  present  a  granular  or  spongy  appear- 
ance. The  tonsils  are  red;  occasionally  there  is  follicular  tonsillitis; 
rarely  membranous  patches.  The  nostrils  and  upper  lip  are  often  ex- 
coriated from  the  nasal  discharge.  The  mouth  may  be  the  seat  of  a  sim- 
ple or  a  herpetic  stomatitis  with  superficial  ulceration.  These  catarrhal 
symptoms  are  usually  severe  for  three  or  four  days,  and  gradually  sub- 
side. In  infants  the  temperature  may  be  104°  or  105°  F.  at  the  outset, 
but  continues  high  only  for  a  day  or  two.  In  older  children  the  tempera- 
ture ranges  from  100°  to  102°  P. 

There  are  two  complications  which  in  infancy  are  very  frequent — 
otitis  and  cervical  adenitis^.  Otitis  may  be  either  catarrhal  or  purulent, 
it  runs  the  usual  course  of  otitis  following  simple  catarrhal  processes  of 
the  pharynx,  and  usually  terminates  in  complete  recovery.  Exceptionally 
these  cases  may  go  on  to  the  development  of  chronic  otitis,  or  the  disease 
may  extend  to  the  mastoid  cells.  In  addition  to  the  severe  eases,  there 
are  frequently  seen  attacks  of  catarrhal  deafness  from  inflammation  of 
the  Eustachian  tube.  Pain  in  this  form  is  less  severe,  and  may  be  ab- 
sent; there  is  no  increased  fever.  Deafness  is  the  chief  symptom,  and 
in  most  cases  it  disappears  spontaneously. 

The  adenitis  usually  involves  either  the  lymph  nodes  situated  below 
the  ear  and  behind  the  angle  of  the  jaw,  or  those  of  the  retro-pharyngeal 
region.  The  inflammation  runs  the  usual  course  of  such  inflanmiations 
when  associated  with  other  diseases. 

4.  Cases  with  broncho-pulmonary  complications, — ^A  moderate  amount 
of  inflammation  of  the  mucous  membrane  of  the  larynx,  trachea,*  and 
large  bronchi  occurs  in  most  of  the  cases  of  influenza.  In  the  more 
severe  forms,  broncho-pneumonia  or  lobar  pneumonia  often  develops. 
Sometimes  the  pulmonary  symptoms  do  not  appear  for  two  or  three  days, 
or  even  a  week;  at  other  times  they  are  coincident  with  the  development 
of  the  fever  and  other  constitutional  symptoms,  and,  except  for  the  prev- 
alence of  influenza,  this  would  not  be  considered  a  factor  in  these  cases. 
A  striking  feature  in  these  attacks  is  that  the  temperature,  prostration, 
and  cerebral  symptoms  are  out  of  all  proportion  to  the  pulmonary  signs 
and  symptoms. 

The  broncho-pneumonia  complicating  influenza  may  not  differ  essen- 
tially from  the  ordinary  types,  except  that  the  proportion  of  cases  which 
do  not  go  on  to  the  development  of  areas  of  consolidation  is  larger  than 
is  seen  under  most  other  conditions.  If  lobar  pneumonia  develops,  it 
frequently  runs  its  regular  course.  But  besides  these  two  varieties  of 
pneumonia,  quite  a  large  number  of  cases  of  an  irregular  type  are  seen 
with  influenza.  These  are  often  of  short  duration,  but  accompanied  by 
extremely  high  temperature  (Pig.  218).  In  many  cases  there  is  an  ex- 
cessive amount  of  pleurisy,  so  that  the  process  is  really  a  pleuro-pneu- 
monia.    In  an  epidemic  occurring  in  the  New  York  Infant  Asylum  in 
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the  winter  of  1891  and  1892  nearly  every  pneumonia  was  of  this  type, 
and  in  a  few  weeks  there  were  about  twenty  cases,  all  of  a  very  severe 
form.    This  is  often  followed  by  empyema. 

5.  Cases  with  gastro-enteric  complications. — Vomiting  and  diarrhoea 
are  frequent  at  the  beginning  of  influenza,  and  in  some  cases,  especially  in 
infants,  they  may  be  the  predomi- 
nant symptoms  of  the  attack.  The 
.stools  may  be  large  and  fluid,  or 
they  may  contain  mucus  and  even 
blood,  and  be  passed  with  pain  and 
tenesmus  —  the  symptoms  being 
those  of  an  acute  gastritis  or  of 
ileo-colitis  of  moderate  severity. 
The  duration  of  these  attacks  is 
usually  three  or  four  days,  and 
except  in  very  young  or  delicate 
children  they  are  rarely  fatal.  In 
older  children  there  may  be  initial 
vomiting,  abdominal  pain,  tym- 
panites, protracted  diarrhoea,  and 
other  symptoms  strongly  suggest- 
ive of  typhoid  fever. 

6.  Influenza  in  very  young  in- 
fants,— The  severe  cases  in  infants 
under  six  months  old  often  pre- 
sent peculiar  features.  The  tem- 
perature may  be  very  high,  or  it  may  be  only  two  or  three  degrees  above 
the  normal,  but  the  prostration  is  extreme.  The  eyes  are  sunken,  the 
face  is  pale,  there  is  markedapathy,  and  food  is  often  refused  altogether. 
In  other  eases  there  is  cyanosis  and  very  rapid  respiration,  indicating 
acute  congestion  of  the  lungs,  although  no  abnormal  signs  are  present, 
except  very  feeble  breathing  sounds.  Nearly  always  there  is  a  disturb- 
ance of  digestion,  with  vomiting  and  undigested  stools.  Death  may 
occur  in  two  or  three  days;  sometimes  it  is  postponed  for  a  week,  the 
chief  symptoms  being  gradually  increasing  prostration,  and  flnally  col- 
lapse, without  the  development  of  any  marked  local  evidences  of  dis- 
ease. The  system  seems  in  these  cases  to  be  overpowered  by  the  intensity 
of  the  poison.  In  other  cases  pneumonia  develops,  and  from  this  death 
occurs. 

7.  Protracted  cases, — There  has  long  seemed  to  be  sufficient  clinical 
ground  for  the  opinion  that  influenza  poisoning  may  sometimes  assume 
a  chronic  or  persistent  form,  and  Pfeiffer  and  others  have  demonstrated 
the  presence  of  the  influenza  bacillus  for  months  in  the  secretions  of 
such  patients.    The  protracted  cases  in  my  experience  have  almost  in- 
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Fio.  218.— Acute  broncho-pneumonia,  abor- 
tive type,  complicating  influenza^  in  an 
It  Biz  montha  old!    The  entire 


infant 

lung  poeteriorlj, 


entire  left 
involved. 
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variably  been  preceded  by  a  well-defined  acute  attack,  after  which  there 
is  improvement  but  not  recovery,  and  an  irregular  low  fever  follows, 
which  may  drag  on  indefinitely.  The  temperature  is  not  high^  seldom 
above  102-5°,  often  not  above  101*5°  P.  The  patients  are  not  sick 
enough  to  remain  in  bed;  there  is  in  most  cases  neither  cough  nor  other 
catarrhal  symptoms,  only  the  general  symptoms  of  a  chronic  poisoning — 
poor  appetite,  coated  tongue,  anaemia,  headache,  lassitude,  irritability, 
and  occasional  pains.  The  cases  are  often  called  malaria,  or  chronic 
intestinal  poisoning,  and  not  infrequently  tuberculosis  is  suspected 
But  the  special  features  of  all  these  diseases  are  wanting.  In  the  cases 
I  have  seen  the  symptoms  have  been  controlled  by  change  of  climate, 
but  without  this  they  have  usually  continued  until  the  following  warm 
season. 

Complications  and  Sequels. — The  most  frequent  ones — ^pneumonia, 
otitis,  acute  adenitis,  and  gastro-enteritis — ^have  already  been  considered. 
Cutaneous  eruptions  are  not  infrequent,  and  are  often  very  puzzling. 
There  may  be  a  general  eruption  resembling  urticaria,  or  an  erythema 
which  sometimes  simulates  measles,  but  more  frequently  scarlet  fever. 
These  eruptions  are  irregular  in  their  course  and  often  in  their  distribu- 
tion, and  are  not  followed  by  desquamation.  In  most  of  the  cases  with 
high  temperature  the  urine  contains  albumin;  although  nephritis  is  rare, 
one  should  be  on  the  watch  for  it  even  in  young  children.  I  once  saw 
acute  pyelitis  as  a  complication.  The  nervous  sequelae  of  adults — ^men- 
tal disturbances,  multiple  neuritis,  etc. — are  extremely  rare  in  child- 
hood, although  they  have  been  observed.  Ono  of  the  most  frequent  se- 
quelae is  anaemia;  this  may  be  very  severe,  and  in  one  case  I  have  known 
it  to  continue  to  a  fatal  termination.  Following  the  inflammation  of 
the  mucous  membranes,  there  may  be  enlarged  tonsils,  adenoid  growths 
of  the  pharynx,  or  chronic  enlargement  of  the  cervical  lymph  glands. 
Attacks  of  influenza  bear  the  same  relation  to  the  development  of 
tuberculosis  as  do  those  of  measles. 

Convalescence  after  influenza  is  usually  very  slow,  and  it  is  often 
many  months  before  the  full  effects  of  a  severe  attack  have  disappeared. 
A  recurrence  of  the  symptoms  before  complete  recovery  is  not  uncom- 
mon, and  often  second  attacks  during  the  same  setison  are  seen.  For  a 
long  time  the  mucous  membranes  are  in  an  extremely  sensitive  condition. 
Relapses  are  often  brought  about  by  slight  exposure  before  the  symp- 
toms have  quite  disappeared,  and  I  have  often  seen  them  occur  simply 
from  airing  an  infant  in  the  room. 

Diagnoiii. — This  is  usually  easy  when  the  disease  is  epidemic.  The 
sporadic  cases  often  present  great  diffic^ulties^  particularly  early  in  the 
disease.  It  is  often  impossible  to  tell  for  two  or  three  days  whether  the 
case  is  one  of  pneumonia,  malaria,  or  influenza.  In  most  of  the  severe 
cases  I  have  seen,  pneumonia  has  been  the  diagnosis  first  made;  it  is 
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only  by  the  course  of  the  disease  and  the  absence  of  any  physical  signa, 
as  shown  by  cart^ful  and  repeated  examinations,  that  influenza  can  be 
distinguished  from  pneumonia.  From  malaria,  influenza  is  differentiated 
by  the  fact  that  the  fever  is  not  materially  affected  by  quinine,  there 
are  no  organiams  in  the  blood,  and  the  spleen  is  not  usually  enlarged. 

The  cerebral  symptoms  are  less  continuous  than  in  meningitis  and 
are  usually  in  direct  proportion  to  the  fever.  In  the  protracted  cases,  the 
temperature  may  bear  some  resemblance  to  typhoid,  but  the  other  char- 
acteristic symptoms  of  that  disease  are  wanting.  Measles  is  distin- 
guished by  Koplik's  spots.  In  its  mode  of  onset,  and  sometimes  in  its 
eruption,  influenza  often  resembles  scarlet  fever,  but  the  course  of  the 
symptoms  usually  clears  up  the  doubt.  In  general,  influenza  is  charac- 
terized by  severe  constitutional  symptoms  without  evidence  of  local  dis- 
ease of  sufficient  importance  to  explain  the  temperature. 

From  ordinary  catarrh,  influenza  differs  only  in  its  high  commnnica- 
bility,  its  severity,  and  the  frequency  with  w^hich  it  is  complicated  by 
otitis,  adenitis,  and  pneumonia.  Mild  cases  when  not  epidemic  can  not 
be  distinguished  from  simple  catarrh  of  the  respiratory  tract. 

Although  in  most  cases  the  bacilli  may  be  found  by  staining  the 
sputum  or  nasal  discharge,  or  may  be  cultivated  from  either  of  these, 
the  difficulties  in  the  way  are  such  that  this  method  of  diagnosis  has  been 
as  yet  but  little  employc^d.  In  many  cases  the  bacilli  disappear  early, 
and  in  others  careful  and  repeated  examinations  are  necessary  to  dis- 
cover them.  In  general,  therefore,  the  other  symptoms  of  influenza  must 
be  relied  upon  for  diagnosis.  Since  none  of  these  is  wholly  characteris- 
tic, exact  diagnosis  is  by  no  means  easy,  and  in  some  cases  it  may  be 
impossible.  A  probable  diagnosis  is  made  by  excluding  the  other  dis- 
eases mentioned;  the  probability  is  greatly  increased  if  influenza  is  prev- 
alent, efipecially  if  there  are  other  cases  in  the  same  house.  The  tend- 
ency in  practice  is  to  call  a  great  many  other  kinds  of  infection  by  the 
name  of  influenza,  particularly  when  the  disease  is  epidemic. 

Frog^osis. — As  a  rule,  the  type  of  influenza  seen  in  children  is  milder 
than  that  which  occurs  in  adults.  In  the  case  of  children  previously 
healthy,  few  die  except  from  pulmonary  complications,  while  the  great 
majority  of  attacks  are  mild  and  recovery  is  prompt.  In  infanta  the 
tendency  to  pulmonary  complications  is  mucli  greater  than  in  older  chil- 
dren. Vneomplicated  cases  are  aeldom  fatal,  except  in  infants  under  six 
months  old;  and  even  though  the  temperature  is  very  high  and  the  symp- 
toms severe,  recovery  may  usually  be  predicted  as  long  as  there  is  no 
evidence  of  serious  complications.  The  prognosis  of  the  pneumonia  of 
influenza  is  rather  w^orse  than  that  of  simple  broncho-pneumonia,  and 
depends  chiefly  upon  the  age  of  the  patients  affected.  In  a  word,  in- 
fluenza  is  particularly  serious  in  the  very  young,  or  when  there  are  pul- 
monary complications,  but  rarely  otherwise.     In  infants  the  eonstitu- 
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tional  depression  which  results  may  be  the  beginning  of  a  condition  of 
malnutrition  which  goes  on  to  the  development  of  marasmus;  or  a  child 
falls  an  easy  victim  to  some  other  form  of  acute  disease.  The  remote 
effects  of  influenza  may  therefore  be  serious,  even  though  the  attack 
itself  is  not  especially  severe. 

Treatment. — The  communicability  of  the  disease  makes  it  desirable 
that  cases  of  influenza  should  be  isolated  whenever  practicable^  and  par- 
ticularly that  delicate  children,  or  those  prone  to  pulmonary  disease, 
should  not  be  exposed.  The  fumigation  of  apartments  after  attacks 
should  be  regularly  practised,  preferably  with  formalin  gas;  this  with 
isolation  will  do  much  to  control  house  epidemics. 

The  disease  usually  runs  its  course,  when  uncomplicated,  in  from 
three  to  seven  days.  As  there  is  no  specific  for  influenza,  the  indications 
are  to  sustain  the  patient,  to  make  him  comfortable  during  the  attack, 
and  to  prevent  so  far  as  possible  the  occurrence  of  complications.  Every 
child  with  influenza  should  be  put  to  bed  and  kept  there  during  acute 
symptoms.  At  the  outset  the  bowels  should  be  opened  by  castor-oil  or 
calomel,  and  free  perspiration  induced  by  the  use  of  hot  drinks,  the  hot 
pack,  or  small  doses  of  Dover's  powder  in  combination  with  phenacetine. 
A  very  high  temperature  should  be  relieved  by  cold  sponging  or  the  cold 
pack,  precisely  as  in  pneumonia,  but  large  doses  of  antipyretic  drugs  are 
to  be  avoided.  The  nervous  symptoms — restlessness,  pain,  headache,  and 
other  disturbances — ^are  best  controlled  by  phenacetine  in  combination 
with  codeine — e.  g.,  to  a  child  of  one  year^^enacetine  gr.  j,  eodeine  gr. 
■^y  every  three  or  four  hoursT]  Double  the  dose  may  be  given  to  a  child 
of  four  years.  Alcoholic  stimulants  are  required  whenever  the  pulse 
shows  signs  of  weakness,  as  it  does  in  most  of  the  severe  cases,  and  in 
most  young  infants.  They  should  be  given  according  to  the  same  rules 
as  in  pneumonia.  Next  to  alcohol,  strychnine  is  the  most  valuable  heart 
stimulant. 

In  wilder  children  there  is  a  decided  advantage  in  the  use  of  moder- 
ately large  doses  of  quinine— e.  g.,  gr.  ij,  four  or  five  times  a  day,  to  a 
child  five  years  old;  but  in  infants  this  should  be  omitted,  on  account 
of  its  tendency  to  ugset  the  stomach.  The  cough  which  so  often  persists 
after  influenza  is  best  controlled  by  cod-liver  oil  and  creosote,  used  as 
after  acute  bronchitis.  With  persistent  bronchitis  which  resists  ordinary 
remedies,  a  patient  should  be  sent  to  a  warm,  dry  climate.  The  compli- 
cations of  influenza  are  to  be  treated  as  they  arise,  in  the  same  manner 
as  when  they  occur  under  other  conditions.  In  all  cases  careful  feeding 
in  accordance  with  the  general  rules  laid  down  for  feeding  in  acute  dis- 
eases, good  nursing,  and  care  to  avoid  exposure  during  convalescence, 
are  essentials  in  treatment.  One  should  be  particularly  anxious  about 
patients  who  have  a  strong  teudfncy  to  tuberculosis,  and  such  cases 
should  be  watched  with  the  greatest  solicitude. 
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In  prolonged  or  constantly  recurring  attacks  nothing  is  of  much 
avail  except  a  change  of  air.  If  this  is  impossible,  a  child  should  be  fre- 
quently removed  from  one  apartment  to  another,  as  r^-infection  often 
appears  to  take  place  from  the  sick-room. 


CHAPTER   XIII. 
MALARIA. 

Malabia  is  a  general  infectious  disease  due  to  the  presence  in  the 
blood  of  a  specific  organism  often  called  the  plasmodium,  but  more  ex- 
actly the  hctmatocytozoon  malaricB.  It  manifests  itself  in  children  by  the 
ordinary  acute  febrile  attacks  which  are  seen  in  adults  and  by  chronic 
malarial  poisoning.  Both  of  these  forms  may  present  certain  peculiar 
symptoms  dependent  upon  the  age  of  the  patient. 

Etiology. — The  malarial  organism  was  discovered  by  Laveran  in  1881; 
it  is  a  parasite  of  the  blood  and  belongs  to  the  group  of  protozoa.  It  is 
now  well  established  that  the  parasite  enters  the  blood  through  the  bite 
of  certain  forms  of  mosquito,  those  belonging  to  the  genus  AnopheleSy 
and  probably  in  no  other  way.  For  this  knowledge  we  are  indebted 
chiefly  to  the  work  of  Ronald  Ross,  in  India,  in  1897.  For  a  general 
discussion  of  the  malarial  parasite,  its  methods  of  staining,  etc.,  the 
reader  is  referred  to  works  on  clinical  medicine. 

Malaria  affects  all  ages,  even  the  newly-born  infant.  We  must  accept 
with  some  allowance  the  statements  made  by  the  older  writers  upon  the 
subject  of  intra-uterine  infection,  but  in  the  following  case  occurring  in 
the  practice  of  my  former  associate.  Dr.  Crandall,  there  seems  little 
doubt  that  the  disease  was  contracted  in  uiero:  For  ten  days  before  de- 
livery the  mother  had  suffered  from  a  tertian  intermittent  of  moderate 
severity.  Eighteen  hours  after  birth  the  child  was  noticed  to  have  cold 
hands  and  feet,  blue  lips  and  nails,  and  a  pinched  face.  These  symptoms 
lasted  about  half  an  hour  and  were  followed  by  a  distinct  fever.  Upon 
the  following  day  the  paroxysm  was  repeated.  Examination  of  the  blood 
of  both  mother  and  child  was  made  by  Dr.  Walter  James,  who  found  the 
malarial  organisms  in  both  cases. 

Malaria  is  more  frequently  overlooked  in  young  children  than  in  later 
life,  from  the  fact  that  its  forms  are  more  irregular,  and  this  has  led  to 
the  belief  that  young  children  are  less  liable  than  adults  to  the  disease. 
I  believe,  however,  the  opposite  to  be  the  case.  In  a  large  number  of  in- 
stances where  families  have  been  exposed  to  malarial  poisoning  I  have 
noted  that  the  young  children  were  frequently  the  first  to  show  the 
symptoms  of  the  disease. 
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Malaria  is  an  endemic  disease  prevailing  in  certain  localities.  Exact 
knowledge  regarding  the  mode  of  infection  has  cleared  up  many  obscure 
points  in  the  etiology  of  this  disease.  The  role  of  the  mosquito  explains 
the  greater  liability  to  contract  malaria  after  sunset  and  during  the 
night,  the  danger  from  stagnant  ponds  and  pools  of  water,  the  peculiar 
susceptibility  of  infants  and  young  children,  and  the  greater  frequency 
of  the  disease  in  the  spring  and  summer.  Malarial  attacks  may,  however, 
occur  at  any  season,  since  the  poison  may  be  latent  in  the  body  for  an 
indefinite  time;  how  long  it  is  impossible  to  say,  but  there  seems  to  be 
conclusive  proof  that  it  may  be  for  many  months.  Attacks  of  malaria 
very  often  occur  when  the  general  health  has  been  reduced  by  some  other 
cause,  particularly  by  disturbances  of  digestion. 

Lesions. — Opportunities  for  a  study  of  the  peculiarities  of  the  lesions 
of  malaria  in  children  are  infrequent,  especially  in  New  York,  as  fatal 
cases  are  extremely  rare.  I  have  myself  seen  but  two.  As  observed  by 
others,  the  lesions  do  not  differ  in  any  marked  way  from  the  adult  form 
of  the  disease.  The  most  important  changes  are  the  destruction  of  the 
red  corpuscles  of  the  blood,  enlargement,  and  in  chronic  cases  hyper- 
plasia with  pigmentation  of  the  spleen;  less  frequently  pigmentation  of 
the  liver,  kidneys,  and  brain.  Pneumonia  and  gastro-enteritis  are  occa- 
sional complications. 

Symptoms. — The  clinical  forms  of  malarial  fever  in  children  from  six 
to  ten  years  old,  do  not  differ  essentially  from  the  same  disease  in  adults. 
Both  intermittent  and  remittent  forms  occur,  the  former  being  the  type 
usually  seen.  Of  the  different  varieties  of  intermittent  fever,  the  quo- 
tidian (Fig.  219)  is  the  most  common,  although  the  tertian  (Fig.  220)  is 
fairly  frequent,  but  in  this  locality  the  quartan  is  extremely  rare.  The 
stages  of  the  paroxysm  are  generally  well  marked.  The  cold  stage  begins 
with  a  chill  or  vomiting,  with  headache,  lassitude,  and  general  pains. 
The  hot  stage  is  usually  characterized  by  a  higher  temperature  than  in 
adults,  and  this  is  followed  by  the  sweating  stage,  which  is  generally 
marked.  The  paroxysm  may  be  repeated  every  day  or  every  other  day 
until  controlled  by  quinine,  or  the  stages  may  become  less  and  less  dis- 
tinct as  the  disease  progresses  until  a  more  or  less  remittent  type  of  fever 
develops.  Less  frequently  the  fever  is  remittent  from  the  beginning  and 
the  constitutional  symptoms  are  of  greater  severity.  In  this  form  there 
is  marked  prostration,  the  tongue  is  thickly  coated,  there  are  often  ten- 
derness and  pain  in  the  region  of  the  liver,  and  occasionally  there  is 
slight  jaundice. 

In  infants  and  very  young  children  peculiar  types  of  malaria  are 
seen.  A  well-marked  intermittent  fever  with  distinct  stages  is  often 
absent,  many  cases  assuming  more  of  a  remittent  type  or  an  irregular 
form  of  intermittent  (Fig.  221).  The  onset  is  usually  abrupt  with  vomit- 
ing, a  well-marked  chill  being  rare.    Malarial  chilLs  are  not  often  wit- 
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nessed  in  children  under  five  years  old.  They  are  replaced  in  infants  by 
cold  hands  and  feet,  blue  lips  and  nails,  sometimes  slight  general  cyano- 
sis, pallor,  drowsiness,  and  prostration.  Vomiting  has  been  present  in 
two  thirds  of  my  own  cases.  Several  times  have  I  seen  a  malarial  attack 
ushered  in  by  convulsions. 

The  fever  is  relatively  higher  than  in  adults,  rising  rapidly  to  104°  or 
105°  R,  occasionally  to  106°  or- 106 -5°  F.  This  continues  from  four  to 
twelve  hours  and  gradually  falls,  usually  to  normal.  The  other  constitu- 
tional symptoms  of  the  febrile  stage  are  much  less  severe  than  in  most 


Fio.  219.— Typical  malarial  temperature,  quotidian  type,  in  a  boj  six  yean  old.  Each  parozjHm 
precedeu  by  a  chili.  It  will  be  noticed  that  the  temperature  roee  higher  with  each  suc- 
ceeding paroxysm :  x  marks  the  time  when  quinine  was  begun. 


diseases  with  the  same  elevation  of  temperature.  The  sweating  stage 
is  only  slightly  marked  and  is  often  absent  altogether.  With  the  fall 
in  the  temperature  there  is  a  gradual  subsidence  of  all  the  other  symp- 
toms of  the  febrile  stage. 

After  the  first  paroxysm  the  patient  may  be  quite  well  for  several 
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hours  or  even  for  a  day,  when  the  second  paroxysm  occurs.  This  is  gen- 
erally not  so  well  marked  as  the  first  one,  the  third  may  be  even  less  so, 
and  the  ease  may  resemble  more  and  more  one  of  continnons  fever  with 
wide  oscillations  in  the  temperature.   In  some  cases  it  is  remittent  at  first 


Fio.  220.— Typical  malarial  temperature,  tertian  type,  in  a  boy  five  years  old.  Onaei  with 
vomiting  and  drowsinens,  but  no  chill.  This  was  an  anticipating  intermittent,  the  fint 
paroxyHin  occurrintir  at  3  p.  m.,  the  second  at  12  m.,  the  third  at  10  a.  m.  ;  x  marks  the  time 

when  quinine  wob  begun. 

and  later  i)ecoines  intermittent,  but  it  is  very  rare  under  any  circum- 
stances that  the  temperature  does  not  touch  the  normal  point  at  some 
time  in  the  twenty-four  hours.  In  infants  the  quotidiai^  has  been  in  my 
experience  very  much  more  frequent  than  any  other  type,  the  tertian 
being  rare  and  the  quartan  almost  unknown. 

Enhirgonient  of  the  spleen  is  present  in  the  great  majority  of  cases, 
and  usually  to  a  sufficient  degree  to  be  readily  appreciated  by  exam- 
ination. The  most  satisfactory  method  of  examination  is  by  palpation. 
A  spleen  which  can  be  easily  felt  below  the  ribs  (except  in  the  rare 
cases  in  which  the  organ  is  displaced  downward  by  some  condition  in 
the  thorax)   is  enlarged.     When  it  is  not  sufficiently  enlarged   to  be 
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roatlily  felt  by  a  practised  observer  under  favourable  conditions  for  ex-         ^^H 
amination,  it  is  not  large  enough  to  be  of  any  diagnostic  importance^          ^^M 
None  of  the  other  symptoms  occurring  in  malarial  fever  are  character-          ^^M 
istie;  they  are  quite  similar  to  those  which  are  seen  in  almost  all  febrile         ^^H 
attacks.    They  are  anorexia,  coated  tongue,  constifiation^  and  restlessness.         ^^H 

Masked  or  Irregular  Forms  of  Malaria, — These  are  quite  frequent  in         ^^M 
young  children,  and  are  due  to  the  presence  of  certain  special  or  uncom-          ^^H 
nion  symptoms  which  may  readily  lead  to  a  mistake  in  diagnosis.    They          ^^H 
arc  more  often  seen  than  cases  of  true  malarial  cachexia.                                    ^^M 

Among  the  most  frequent  of  the  irregular  forms  are  those  relating          ^^^ 
to  the  nervous  system.    Headache  is  exceedingly  common  and  is  usually          ^^H 
frontal.    Wien  severe  and  associated  with  continuous  drowsiness,  vomit-          ^^f 
ing,  and  constipation,  it  may  k*ad  to  a  strong  suspicion  of  tnlx-rculoua          ^^M 
meningitis.    Vertigo  is  not  a  frequent  symptom,  but  it  is  sometimes  very         ^^M 
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or  liver.  Trifacial  neuralgia  of  malarial  origin  is  rare  in  childhoocL 
Aching  or  dragging  pains  in  the  muscles  of  the  lower  extremities  are 
frequent  symptoms  during  acute  attacks^  but  they  are  of  short  duration^ 
disappearing  with  the  fever.  They  are  to  be  distinguished  from  the 
acute  lancinating  pains  of  multiple  neuritis,  which  is  occasionally  seen 
as  a  result  of  malarial  poisoning.  I  have  seen  the  latter  in  young  chil- 
dren in  three  cases,  and  it  has  been  observed  by  others.  The  pain  is 
accompanied  by  tenderness  of  the  muscles  and  nerve  trunks,  and  by  loss 
of  power,  which  is  usually  partial. 

Spasmodic  torticollis  (page  731).  I  have  seen  in  eight  cases,  in  which 
the  condition  seemed  very  clearly  to  depend  upon  malaria.  This  was 
shown  by  the  fact  that  the  spasm  was  intermittent,  coming  on  every  after- 
noon, but  being  absent  in  the  morning;  that  it  was  accompanied  by  a 
slight  rise  in  temperature,  and  usually  by  enlargement  of  the  spleen;  and 
that  it  was  immediately  controlled  by  quinine.  This  combination  of 
symptoms  seemed  to  be  conclusive  evidence  of  the  malarial  origin  of  the 
affection,  although  these  cases  were  observed  before  the  time  when  blood 
examinations  were  made. 

Accompanying  the  paroxysm  of  malaria  there  is  occasionally  seen, 
more  often  in  infants  than  in  older  children,  acute  pulmonary  congestion 
(Fig.  221),  which  may  give  rise  to  obscure  and  often  very  alarming 
symptoms.  There  is  an  acute  onset  with  vomiting  and  prostration,  high 
temperature,  cough,  rapid  respiration,  and  often  slight  cyanosis.  On  ex- 
amination of  the  chest  there  is  found  feeble  or  rude  respiration  over  one 
lung,  or  over  both  lungs  behind,  and  sometimes  coarse  moist  riles;  these 
signs  and  symptoms  may  disappear  in  the  course  of  a  few  hours  with  the 
fall  in  temperature,  to  return  with  the  next  paroxysm,  or  if  quinine  is 
given  they  may  disappear  entirely.*  This  group  of  symptoms  has  often 
led  to  the  mistaken  opinion  that  the  disease  was  pneumonia,  which  had 
been  aborted  by  the  administration  of  quinine. 

*  The  following  case  is  a  good  example  of  this  condition  in  its  more  severo  form, 
and  illustrates  the  difficulties  in  the  diagnosis  of  malaria  in  infancy :  A  fairly  nour- 
ished child,  nine  months  old,  who  had  been  under  observation  in  an  institution  for 
two  weeks,  was  suddenly  taken  with  vomiting  and  fever  (Fig.  221).  A  cathartic  was 
followed  by  a  large  undigested  stool,  and  as  the  temperature  then  fell  to  normal,  the 
attack  was  regarded  as  one  of  indigestion.  On  the  third  day  the  temperature  was 
again  high  and  accompanied  by  cough ;  coarse  rfiles  were  found  throughout  the  chest, 
and  fine  r&les  at  the  right  base ;  it  was  then  thought  that  pneumonia  was  developing. 
On  the  fourth  day  all  the  symptoms  were  so  much  improved  that  the  infant  was  regarded 
as  convalescent  At  6  p.  m.  the  temperature  was  normal,  and  the  infant  went  to  sleep 
quietly.  At  9.80  p.  m.  he  awoke  with  a  temperature  of  104**,  extreme  restlessness,  and 
marked  dyspnoea.  In  half  an  hour  his  symptoms  had  increased  to  a  point  where  he 
seemed  likely  to  die.  He  became  cyanotic,  the  respirations  were  of  a  panting  char^ 
acter  and  rose  nearly  to  one  hundred  a  minute,  and  he  coughed  with  almo6t  every 
breath ;  the  pulse  was  scarcely  perceptible.   The  severe  symptoms  oontiniied  for  about 
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Snbaonte  or  Chronic  Formi  of  Halaria. — The  most  constant  symptoms 
are  ansmia,  enlargeiiu'nt  of  the  spleen^  and  slight  fever.  The  anaemia  is 
usually  marked,  often  being  extreme.  The  enlargement  of  the  spleen  is 
distinct,  easily  made  out  by  jmlpation,  and  sometimes  is  very  great. 
The  fever  is  often  so  slight  as  to  be  discovered  only  when  the  tempera- 
ture is  taken  five  or  six  times  in  the  twenty-four  hours.  The  other 
symptoms  are  of  a  very  indefinite  character;  there  may  be  slight  opdema 
of  the  lower  extremities,  general  muscular  weakness,  so  that  the  child 
is  easily  fatigued,  loss  of  api>etite,  coated  tongue,  constipation,  headache, 
muscular  pains,  and  often  cough  from  a  slight  bronchitis.  These  symp- 
toms may  depend  \x\h>t\  many  conditions  other  than  malaria,  even  when 
they  are  seen  in  a  malarial  district.  The  only  positive  evidence  of  mala- 
ria in  such  eases  is  the  presence  of  the  malarial  organisms  in  the  blood. 
Even  the  swollen  spleen,  ana*mia,  and  slight  fever,  which  are  often  looki*d 
upon  as  diagnostic,  may  be  present  in  cases  of  anosmia  with  which  mala- 
ria has  nothing  whatever  to  do. 

Diagnosis. — The  ])ositive  diagnosis  of  malaria  rests  upon  the  demon- 
stration of  the  malarial  organisms  in  the  blood.  They  will  be  found  in 
nearly  all  the  cases  providinl  a  careful  examination  is  made  during  tiie 
paroxysm,  and  also  that  no  quinine  has  been  administered.  When  their 
number  is  small  they  may  be  missiH]  at  the  height  of  the  fever,  although 
they  may  readily  be  found  just  before  the  temjH'rature  begins  to  rim\ 
Blood  from  the  spleen  is  more  certain  to  show  the  organisms  than  that 
from  the  linger;  and  if  jmssibk*  the  examination  should  l>e  of  fresh  blood 
as  well  as  of  staintMl  spiM.'imens.  While  a  positive  result  is  conclusive,  a 
negative  one  is  not  always  so  iK'cause  of  the  imiHissibility  of  fulfilling  all 
the  al)ove  conditions.  This  fact  and  lack  of  exjHTience  in  blood  fxaniina- 
tions  make  it  necessary  for  a  Iargi>  |mrt  of  tbe  profe.<<it»n  to  mak«*  tin* 
diagnosis  by  the  other  symptoms.  These,  in  onler  of  their  im|Kirtanee, 
I  would  place  as  follows:  Prompt  curability  (esjH*eially  in  eases  of  frvrr) 
by  quinine;  distinct  iHTi<Hlieity  in  the  symptoms;  enlargement  of  the 
spleen;  and  a  history  of  an  ('X|M>sure  in  a  district  known  to  W  malarial. 
Particular  imi>ortance  is  to  Ix*  attached  to  the  thera|H»utic  test.  Ktvint 
experience  enii)hasizes  more  and  more  strongly  the  fact  that  ipiinine  ha> 
very  little  influence  ui>on  fevers  which  are  not  malarial,  and.  convtTsely. 
that  a  fever  inunediately  and  permanently  controlUil  l»y  quinine  is  pretty 
certain  to  be  niahirial.    The  combination  of  all  the  aUive  sympiom>.  evin 


Ml  hour,  then  |kas!«o<l  away  frnwluallT.  ami  at  the  eml  of  two  an<l  a  half  hoiin  ther 
had  cftinpli*t(>ly  dirgiiiiN'ansl,  and  thf  chilii  wan  in  a  quift  olt<fp  which  it>ntinur<l  until 
morning.  Malaria  whs  now  jnii^iKvtitl.  and  the  diapii*>iH  fsttaMijihiNl  hr  thr  dt^iiiTrrr 
of  tbe  plasmi^liuni  in  the  hliKMl.  The  spleen  wa.*  at  this  time  inurh  eidargvd;  the 
•ign<i  in  the  che«*t  were  thi>v»  onlr  of  bronehiti^  <»f  the  larpe  tiil^n.  Quinine  wa»  now 
begiin  in  full  duik-s.  and  immwiiaudjr  vontrolletl  the  tem|ierature  and  the  pulmonary 
•jmptoma. 
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in  the  absence  of  an  examination  of  the  blood,  may  be  regarded  as  suffi- 
cient to  establish  the  diagnosis  of  malaria. 

The  cachexia  and  course  of  the  temperature  in  septicaemia,  pyaemia, 
broncho-pneumonia,  tuberculosis,  and  empyema,  may  easily  cause  them 
to  be  mistaken  for  malaria.  The  fever  and  recurring  chills  of  pyelitis 
are  often  attributed  to  malaria;  as  are  also  the  heaviness,  lethargy,  head- 
ache, coated  tongue,  and  slight  fever  of  chronic  intestinal  indigestion. 
Many  conditions  accompanied  by  an  enlarged  spleen  may  be  confounded 
with  malaria,  especially  simple  anaemia,  leukaemia,  rickets,  and  syphilis. 
While  malaria  may  be  multiform  in  its  manifestations,  the  physician  can 
fall  into  no  more  serious  error  than  to  regard  all  ailments  with  obscure 
or  indefinite  symptoms  as  malarial,  neglecting  careful  physical  and  blood 
examinations,  by  which  means  alone  an  accurate  diagnosis  is  reached. 

Prognosis. — ^Although  it  is  seldom  fatal  in  itself,  an  attack  of  malaria 
in  an  infant  may  so  undermine  the  constitution  that  the  child  may  suc- 
cumb to  some  other  acute  disease,  usually  of  the  lungs  or  intestines. 
Cases  are  often  difficult  to  cure  while  the  patient  remains  in  the  malarial 
districts,  and  while  a  constant  absorption  of  the  poison  continues.  Under 
other  circumstances  the  prognosis  of  malaria  is  good. 

Treatment. — Prophylaxis. — More  exact  knowledge  regarding  the  eti- 
ology of  malaria  makes  it  possible  for  much  to  be  done  in  the  way  of 
prevention.  Besides  the  general  measures  proposed  for  the  extermination 
of  the  mosquitoes  concerned,  emphasis  should  be  laid  upon  the  necessity, 
in  the  case  of  young  children,  of  protecting  them  against  the  bites  of 
mosquitoes  in  localities  which  are  or  which  may  possibly  be  malarial. 
This  can  be  done  by  a  more  thorough  use  of  mosquito  netting  and  by  using 
upon  exposed  parts  of  the  body  lotions  or  ointments  containing  menthol, 
pennyroyal,  turpentine,  or  other  substances  which  keep  these  pests  away. 
The  general  treatment  is  symptomatic,  and  is  to  be  conducted  as  in  adl 
acute  febrile  diseases.  In  the  cold  stage,  stimulants  or  a  hot  bath  may 
be  required;  in  the  hot  stage,  ice  to  the  head  and  frequent  sponging. 
The  bowels  in  all  cases  should  be  freely  opened,  preferably  by  calomel. 

Methods  of  administration  of  quinine. — For  infants  my  own  prefer- 
ence is  to  give  the  bisulphate  in  an  aqueous  solution,  one  or  two  grains 
to  the  teaspoonful,  according  to  the  age  of  the  patient.  Most  infants 
take  such  a  solution  with  less  difficulty  and  vomit  it  less  frequently  than 
the  combinations  with  the  various  vehicles  supposed  to  cover  its  taste. 
In  the  event  of  failure  by  this  method, the  same  solution  may  be  given  per 
rectum  through  a  catheter.  It  should  then  be  more  largely  diluted  with 
some  bland  fluid  such  as  gruel,  and  in  double  the  dose.  This  is  necessary, 
not  only  because  absorption  is  less  certain  and  complete,  but  also  be- 
cause a  rectal  dose  can  seldom  be  repeated  oftener  than  every  five  or 
six  hours.  There  is  sometimes  an  advantage  in  giving  part  of  the  quinine 
by  the  mouth  and  part  of  it  by  the  rectum;  should  both  fail  it  may  be 
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given  hypodermically.  For  this  purpose  the  bimuriate  of  quinine  and 
urea,  the  hydroehlorosulphate,  the  hydrobromate,  or  the  bisulphate  may 
be  used.  The  salts  first  mentioned  have  the  advantage  of  greater  solu- 
bility. But  all  are  more  or  less  irritating  and  there  usually  follows  some 
induration  at  the  site  of  the  injection^  which  may  last  a  long  time.  While 
the  hypodermic  use  of  quinine  is  sometimes  invaluable  it  should  not  be 
employed  in  infants  except  in  serious  attacks  and  when  we  are  tolerably 
certain  of  our  diagnosis.  In  a  number  of  instances  both  in  hospitals  and 
private  practice  I  have  seen  ugly  sloughing  follow  the  use  of  nearly  all 
the  preparations  generally  employed.  The  occurrence  of  abscess  points 
to  infection  at  the  time  of  injection;  but  necrosis  I  believe  may  be  due 
simply  to  the  irritation  of  the  quinine  upon  tissues  having  a  lowered 
vitality,  as  in  the  case  of  young  or  delicate  infants.  I  have  seen  this 
happen  when  the  strictest  precautions  against  infection  were  observed. 
The  frequent  repetition  of  the  hypodermic  injections  should  be  avoided; 
in  most  cases,  one  or  two  good  doses  are  sufficient,  the  effect  being  con- 
tinued by  quinine  given  by  other  methods. 

For  children  from  two  to  seven  years  old  the  taste  of  quinine  must 
be  concealed.  An  aqueous  solution  of  the  bisulphate  may  be  mixed  with 
the  syrup  of  sarsaparilla,  orange,  or  yerba  santa;  or  the  sulphate  may  be 
given  in  suspension  in  the  same  vehicle,  the  mixture  being  made  just 
before  the  dose  is  taken;  otherwise  the  partial  solution  of  the  drug  will 
render  the  whole  dose  exceedingly  bitter.  When  the  dose  required  is  not 
large,  as  in  the  milder  cases,  the  lozenges  of  the  tannate  of  quinine  com- 
bined with  chocolate  answer  the  purpose  admirably,  for  these  are  so 
nearly  tasteless  that  children  will  take  them  without  difficulty.  Each 
lozenge  usually  contains  one  grain  of  the  tannate,  which  is  equivalent  to 
about  one  third  of  a  grain  of  the  sulphate  of  quinine.  A  similar  lozenge 
containing  one  grain  of  the  sulphate  may  be  made,  which  is  often  taken 
by  children  without  the  slightest  objection.  The  bisulphate  may  be  given 
in  solution  by  the  rectum,  or,  better,  at  this  age,  in  the  form  of  supposi- 
tories; but,  as  in  infancy,  with  very  urgent  symptoms,  it  is  better  to  resort 
at  once  to  the  hypodermic  method  in  case  of  failure  by  the  stomach. 

For  children  over  seven  years  old,  the  same  methods  of  administra- 
tion may  usually  be  employed  as  in  adults.  It  is  always  preferable  to 
give  quinine  in  solution,  or  if  not  so,  in  capsule,  but  never  in  pill  form. 

In  a  case  with  well-marked  paroxysms  the  quinine  should  if  possible 
be  given  in  the  interval,  with  the  largest  dose  about  four  hours  before 
the  expected  paroxysm.  With  infants  this  plan  is  sometimes  imprac- 
ticable, as  frequent  small  doses  are  usually  better  borne  by  the  stom- 
ach than  a  few  large  ones.  In  them  also  vomiting  seems  less  likely 
to  occur  when  it  is  given  on  an  empty  stomach.  For  this  reason  it 
is  advantageous  to  give  the  drug  at  regular  two-  or  three-hour  intervals 
during  the  night,  and  omit  all  medication  during  the  day.    I  have  never 
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succeeded  in  getting  the  physiological  effects  of  quinine  by  inunction, 
though  there  are  good  observers  who  claim  this  result.  It  is  certainly  a 
very  uncertain  way  of  introducing  quinine  into  the  system. 

Dosage. — Relatively  much  larger  doses  of  quinine  are  required  for 
young  children  than  for  adults.  Except  for  its  tendency  to  disturb  the 
stomach,  quinine  is  borne  remarkably  well  by  little  patients.  Generally 
too  small  doses  are  given.  An  infant  of  a  year  with  a  sharp  attack  of 
malarial  fever  will  usually  require  from  eight  to  twelve  grains  of  the 
sulphate  (ten  to  fourteen  grains  of  the  bisulphate)  daily.  Occasionally 
I  have  found  it  necessary  to  give  double  the  quantity  referred  to,  and  I 
have  seen  no  unpleasant  cerebral  symptoms.  It  is  useless  to  expect  to 
control  an  acute  attack  of  malaria  by  such  doses  as  one  grain  three  or 
four  times  a  day.  Children  from  five  to  ten  years  old  require  almost  as 
large  doses  as  do  adults.  None  of  the  substitutes  for  quinine  are  to  be 
relied  upon  in  acute  cases. 

In  chronic  cases,  arsenic  and  iron  are  usually  required  in  combination 
with  smaller  doses  of  the  quinine  than  those  mentioned.  For  children 
over  seven  years  old,  ^r^"^cf°  ti^r^tiirft.  may  be  employed.  In  most 
chronic  cases  a  cure  can  be  effected  only  by  a  change  of  climate. 

The  marked  and  irregular  manifestations  of  malaria  are  to  be  treated 
in  the  same  manner  as  cases  of  malarial  fever. 
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CHAPTEIi   L 
HRMVMA  TISM. 

Tee  rheamatio  d!tihe«U  munifvmto  itvolf  in  childirn  by  quits  m  differ- 
ent group  of  symptoms  from  those  seeo  in  adults ;  for  this  reason  tlie 
disease  wis  fonnerlj  supposed  to  be  a  rare  one  in  early  life.  It  it  onlj 
within  recent  years  that  its  frequency  and  its  peculiarities  have  eome  to 
be  appreciated.  For  our  prt^sent  understanding  of  the  subjc^ct  ve  are  in- 
debted largely  to  the  work  of  Kngliah  physicians,  sapeciaUy  Gbeadle,^ 
who  has  brought  out  more  fully  tlian  any  one  else  the  dose  oonneotioii  ai« 
isting  between  many  conditions  formorly  not  regarded  as  rlieitiiiali&  Out 
who  has  in  mind  only  the  adult  types  of  articular  rheumatism,  and  r^aida 
arthritis  as  a  neoesaary  symptom  for  a  diagnoais^  will  oferlook  in  early  life 
many  manifestations  which  are  clearly  the  resnlt  of  the  rhenmatio  poi- 
son.  There  is  seen  at  this  period  a  group  of  clinical  phanomoiai  wtiioli 
often  occur  in  combination  or  in  sncoeanon,  whose 
understood  until  they  were  all  diacoTered  to  be  related  to 
Sometimes  one  member  of  the  gronp  and  aometimfli  aootbir  la  flnt  aeoii 
but  when  one  has  appeared  others  are  likely  aoon  to  foHow. 

Rheumatism  in  childhood,  then,  is  manifested  not  alone  by  arthritis 
with  scute  or  subacute  symptoms*  but  by  a  larfo  aitnber  of  0tber  ooodi- 
tions  which  are  not  to  be  regarded  in  the  It|rht  of  compHoalioEia,  bol  falher 
as  forms  of  the  diseasa 

Etiology. — It  is  not  in  the  pronnce  of  this  work  lo  aiscnss  the  ▼ariooi 
thi*iirit*ii  regarding  the  nature  of  rheumatiam  and  its  eiritim  caase.  Tba 
drift  of  medical  opinion  to-day  is  strongly  toward  the  new  that  acute 
rheumatiam  is  an  infectious  disMae,  probably  of  micrf  t  ^  'n.  Al* 
tboQgfa  the  eharactitr  of  the  micro-off^ganlcm  b  not  yet  i^n],  the 

latest  ohsf^rvationn  of  Poynton  and  Faine  \  point  to  a  diptoffcciia.  The 
ezcessiTe  formation  of  acids  in  the  system  may  be  regarded  as  a  rraalt 
of  the  infection,  or  possibly  aa  a  condition  nerrsssry  for  the  actirity  nf 
the  specific  poison.  Under  fits  yean  vf  age  articnlar  rfaoumatism  is  nol 
common^  and  in  infanc7  it  is  estremdy  rare,  I  imce  saw,  >««iv^r«*r,  ta 
a  nursing  infant^  a  typical  attack  of  rbemiiaiic  fever  with  m  int 
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leBionfi;  and  undoubted  cases  haTe  been  repoT 
two  months.  Id  189*J  Miller  (Philadelphia)  could 
ture  but  nineteen  caees  under  one  year.  The  oo 
exceptional  that  one  should  be  eautious  in  naakinj 
matism  in  iitfaney.  Most  of  the  eases  so  regarded 
After  the  fifth  year  both  the  articular  and  the  c 
rheumatism  become  very  common,  and  occur 
up  to  the  time  of  puberty. 

Heredity  is  a  very  important  etiological 
jthirds  of  the  cases  that  have  come  under  my  ca: 
history  was  obtained.  Of  the  other  important  cai 
are  living  in  damp  dwellings,  direct  exposure  ' 
hygienic  surroundings^  and  insuflScient  food, 
claases,  rheumatism  is  more  common  among  those 
Attacks  of  rheumatism  occur  at  all  seasons,  but  a; 
in  the  spring  months.  One  attack  strongly  predi 
in  most  cases  there  is  a  history  of  a  large  numbe 
or  less  severity.  Among  my  own  patients,  girls  I 
greater  frequency  than  boys, 

SymptoniB. —  The  general  and  articular  mani/i 
types  of  rheumatism  in  children  present  very  n€ 
seen  in  ad  tilts.  A  typical  attack  of  acute  articulai 
seen  in  adult  life,  with  a  sudden  onset,  high  tem 
mation  of  several  joints,  profuse  acid  perspiratio 
ium,  ia  rarely  seen  in  a  child  under  eight  or  ten 
the  attacks  in  childhood  the  onset  is  not  very  a( 
but  slightly  elevated— only  100*"  or  101'5^  F.->'the 
moderate,  and  the  redness  is  often  absent.  The  m 
is  generally  small,  those  most  frequently  affected 
knees,  the  small  joints  of  the  foot,  the  wrists,  or  th 
toms  are  often  not  severe  enough  to  keep  the  pati« 
pain  in  the  joints  of  the  lower  extremities  prev< 
The  duration  of  these  attacks  is  from  one  to  tl 
course  of  a  month  most  of  them  recover  even  with 

Not  infrequently  the  symptoms  are  limited  to  a 
hip,  knee,  or  ankle.  Possibly  the  joints  of  the  upp 
oftener  than  would  appear,  but  disease  here  is  i 
overlooked  than  when  lameness  is  present  The  s 
may  not  be  evident  except  on  a  close  examination  ; 
none.  There  is  stiffness  of  the  Joint,  as  shown  by  1 
be  so  much  pain  and  soreness  that  the  child  ref 
Muscular  spasm  about  the  affected  joint  ia  often  i 
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saspicim)  of  incipietit  toberculout  dlieaie  ot  ibir  jomu  Bbtttmslim  ii 
disLingumhcd  by  iu  morti  acute  onset  snd  nsmllj  bj  Ihe  praenoe  of 
Blight  fever;  some  eknation  of  icmpctnitiire  bptDg  the  role,  thoagb  it  it 
Dot  often  JDuch  oTer  100^  F.  A  family  history  of  rbeumatititi,  or  a  hii- 
tory  of  previous  similar  attacks  in  the  patient  affeoting  the  same  or  oihtf 
joiats,  or  other  manifestjitiouii  of  rhinimattjtm^  are  also  of  assiilaaoa  in  Um 
diagDost&  Occaaionally  all  doubt  is  removed  by  the  diseMi  ^tending  to 
other  joints,  or  by  the  development  of  endoovditia.  In  tome  cum  ^im 
symptoms  are  less  in  the  articolatiou  than  in  the  musclea,  and  Uitj  ait 
dismissed  as  simply!^  growing  painsj^  having  nothing  oharacterktio  aboil 
them  except  their  o&urrenoe  in  damp  weather. 

Cardiac  mani/eiiaiwns. — Theaa  may  oocur  where  the  articalar  synip> 
toms  lire  very  mild,  and  in  some  Oiiei  where  they  are  entirely  absent. 
The  moat  frequent  is  endocarditis.  This  is  much  more  often  seen  in  Ibo 
acute  rheumatism  of  children  than  of  adults,  and  probably  ooouim  in  tlio 
majority  of  ail  severe  casea ;  if  it  does  not  come  in  the  first  attack,  it  it 
Iilely  to  be  seen  in  the  later  ones.  It  freqnently  oocnrs  with  a  inUd  rbeit- 
matic  arthritis,  often  being  unnoticed  until  ralvnlar  diaoMSof  oooiidormhla 
severity  has  developed.  Sometimes  there  it  only  bigh  fevar  wtHi  sows 
oonstitutional  symptoms  of  an  indefinite  character,  bot  no  aiihritk,  and 
no  suspicion  that  the  attack  is  rheumatic  until  endocarditis  Ii  di 
Such  cSiSes  are  not  iufrt>quenL  If  the  patients  are  kept  nodtri 
articular  symptoms  are  lUmott  certain  to  devdop  lal«r,  and  ofloD  there  are 
other  manifestations  of  rheumatism,  especially  chorea. 

Pericarditis  is  less  frequent  than  endocarditis,  and  nsaally  ooctiri  ia 
children  over  seven  years  old.  It  is  often  aasnciated  with  endooarditia. 
The  most  chamcteristic  form  of  inflammation  in  sar^  ttfo  b  a  snbacnta, 
dry,  fibrous  form,  often  resulting  in  great  tbiekioinc  wllb  ottaoiife  adho- 
sions,  and  frequently  in  obliteration  of  Ibo  {lorkanlial  mo.  Whm  nmm 
started  it  shows  a  strong  tendency  to  reeiifiwpot  and  piiwiloiioiu 

The  heart  is  so  frequently  affocled  in  the  rbenmatisni  of  obildbood 
that  it  should  be  cloeely  watched  wfaenofor  artieQlarqrBF*Mfes  artprMtnt, 
no  matter  how  mild  they  may  be ;  and  not  only  in  Ibsni  enses»  bet  in  all 
the  conditions  hereafter  ennoMniled  with  wUdi  fbimiaHam  is  Ukaly  to  be 


In/lammaiwHS  a/  aih§r  ssrenf 
and  pia  mater — were  moch  more  frequontiy  ascribed  to  rheomalisai  in  tlia 
pail  Iban  now.  There  Is  little  doobi  that  on  mm  oooaaiotta  any  one  of 
Uiaai  may  be  due  to  rhenaiiliHn.  The  plonni  is  OMail  often  intolfed,  bnl 
•fen  this  is  rare  in  yoonf  ehOdren. 

( ^  ToriitalliM  when  it  oofsnra  acntely  is  ffwqoantlj  thtninalie  This  lom 
Ii  chanirterized  by  its  sndden  developmiDli  oenlmonaBJpeHn,  llie  gmal 
■■Mrant  of  muscular  sorsness,  the  nuidmti  pain«  and  the  fiKt  that  it  nsK 
aDy  diaappears  sponlaneondy  after  a  few  days.    It  ia  often  »en  in  oen» 
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lesions;  and  undoubted  cases  have  been  reported  at  as  early  an  age  as 
two  months.  In  1899  Miller  (Philadelphia)  could  find  in  medical  litera- 
ture but  nineteen  cases  under  one  year.  The  condition  is  therefore  so 
exceptional  that  one  should  be  cautious  in  making  the  diagnosis  of  rheu- 
matism in  infancy.  Most  of  the  cases  so  regarded  are  examples  of  scurvy. 
After  the  fifth  year  both  the  articular  and  the  other  manifestations  of 
rheumatism  become  very  common,  and  occur  with  increasing  frequency 
up  to  the  time  of  puberty. 

Heredity  is  a  very  important  etiological  factor,  and  in  fully  two^ 
thirds  of  the  cases  that  have  come  under  my  care,  a  rheumatic  family 
history  was  obtained.  Of  the  other  important  causes,  the  most  frequent 
are  living  in  damp  dwellings,  direct  exposure  to  cold  and  wet,  poor 
hygienic  surroundings,  and  insufficient  food.  While  seen  among  all 
classes,  rheumatism  is  more  common  among  those  who  are  badly  housed. 
Attacks  of  rheumatism  occur  at  all  seasons,  but  are  much  more  frequent 
in  the  spring  months.  One  attack  strongly  predisposes  to  a  second^  and 
in  most  cases  there  is  a  history  of  a  large  number  of  attacks  of  greater 
or  less  severity.  Among  my  own  patients,  girls  have  been  affected  with 
greater  frequency  than  boys. 

Symptoms. — T%e  general  and  articular  manifestations. — The  clinical 
types  of  rheumatism  in  children  present  very  notable  contrasts  to  those 
seen  in  adults.  A  typical  attack  of  acute  articular  rheumatism  such  as  is 
seen  in  adult  life,  with  a  sudden  onset,  high  temperature,  severe  inflam- 
mation of  several  joints,  profuse  acid  perspiration,  and  occasional  delir- 
ium, is  rarely  seen  in  a  child  under  eight  or  ten  years  old.  In  most  of 
the  attacks  in  childhood  the  onset  is  not  very  acute,  the  temperature  is 
but  slightly  elevated — only  100°  or  101-5°  F. — the  swelling  and  pain  are 
moderate,  and  the  redness  is  often  absent.  The  number  of  joints  involved 
is  generally  small,  those  most  frequently  affected  being  the  ankles,  the 
knees,  the  small  joints  of  the  foot,  the  wrists,  or  the  elbows.  These  -symp- 
toms are  often  not  severe  enough  to  keep  the  patjent  in  bed,  and  only  the 
pain  in  the  joints  of  the  lower  extremities  prevents  him  from  walking. 
The  duration  of  these  attacks  is  from  one  to  three  weeks,  and  in  the 
course  of  a  month  most  of  them  recover  even  without  treatment 

Not  infrequently  the  symptoms  are  limited  to  a  single  joint,  usually  the 
hip,  knee,  or  ankle.  Possibly  the  joints  of  the  upper  extremity  are  affected 
oftener  than  would  appear,  but  disease  here  is  much  more  likely  to  be 
overlooked  than  when  lameness  is  present  The  swelling  is  moderate  and 
may  not  be  evident  except  on  a  close  examination ;  in  some  cases  there  is 
none.  There  is  stiffness  of  the  joint,  as  shown  by  lameness,  and  there  may 
be  so  much  pain  and  soreness  that  the  child  refuses  to  walk  altogether. 
Muscular  spasm  about  the  affected  joint  is  often  marked,  and  may  be  the 
most  striking  objective  symptom.  The  tenderness  is  sometimes  local- 
ized, but  it  may  affect  the  ligaments,  tendons,  and  even  the  muscles. 
These  symptoms  may  persist  for  two  or  three  weeks  and  lead  to  the 
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suepicion  of  incipient  tuberculous  diseasi>  of  the  joint  Bheumatiam  k 
distinguished  by  its  more  acute  onset  and  nsimlly  by  the  presence  of 
slight  fever;  some  elevation  of  t(*m}>eratiire  being  the  rule,  though  it  is 
not  often  much  over  100°  F.  A  famiiy  history  of  rheunmtism,  or  a  his- 
tory of  previous  similar  attacks  in  the  patient  affecting  the  same  or  other 
joints,  or  other  manifostations  of  rheumatism,  are  also  of  aesistance  in  the 
diagnosis.  Occasionally  all  doubt  is  removed  by  the  disease  extending  to 
other  joints,  or  by  the  development  of  endoc^irditis.  In  some  cases  the 
symptoms  are  less  in  the  articulation  than  in  the  muscles,  and  they  are 
disraissed  as  sim pi ylf^,  growing  pamBj_"  having  nothing  characteristic  about 
them  except  their  oAuiTonce  in  damp  weather. 

Cardiac  manifesiations, — These  may  occur  where  the  articular  symp- 
toms are  very  mild,  and  in  some  cases  where  they  are  entirely  absent. 
The  most  frequent  is  endocarditis.  This  is  much  more  often  seen  in  the 
acute  rheumatism  of  children  than  of  adults,  and  probably  occurs  in  the 
majority  of  all  severe  cases ;  if  it  does  not  come  in  the  first  attack,  it  is 
titely  to  be  seen  in  the  later  ones.  It  frequently  occurs  with  a  mild  rheu- 
matic arthritis,  often  being  unnoticed  until  valvular  disease  of  considerable 
severity  has  developed.  Sometimes  there  is  only  high  fever  with  severe 
constitutional  symptoms  of  an  indefinite  character,  but  no  arthritis,  and 
no  suspicion  that  the  attack  is  rheumatic  until  endocarditis  is  discovered. 
Such  cases  are  not  infrequent  If  the  patients  are  kept  under  observationi 
articular  symptoms  are  almost  certain  to  develop  later,  and  often  there  are 
other  manifestations  of  rheumatism,  especially  chorea. 

Pericarditis  is  less  frequent  than  endocarditis,  and  usually  occurs  in 
children  over  seven  years  old.  It  is  often  associated  with  endocarditis. 
The  most  characteristic  form  of  inflammation  in  early  life  is  a  8ubacate» 
dry,  fibrous  form,  often  resulting  in  great  thickening  with  extensive  adhe- 
sions, and  frequently  in  obliteration  of  the  pericardial  sac.  When  once 
started  it  shows  a  strong  tendency  to  recurrence  and  persistence* 

The  heart  is  so  frequently  affected  in  the  rheumatism  of  childhood 
that  it  should  be  closely  watched  whenever  articular  symptoms  are  present, 
no  matter  how  mild  they  may  be;  and  not  only  in  these  cases,  but  in  all 
the  conditions  hereafter  enumerated  with  which  rheumatism  is  likely  to  be 
associated. 

Inflammations  of  other  serous  m&mbranss — the  pleura,  pentonsBun^ 
and  pia  mater — were  much  more  frequently  ascribed  to  rheumatism  in  the 
past  than  now.  There  is  little  doubt  that  on  rare  occasions  any  one  of 
these  may  be  due  to  rheumatism.  The  pleura  is  most  often  involved,  but 
even  this  is  rare  in  young  children. 

{yiToriicolIis  when  it  occurs  acutely  is  frequently  rhenmatic-  This  form 
is  characterized  by  its  sudden  development,  continuous  spasm,  the  great 
amount  of  muscular  soreness,  the  moderate  pain,  and  the  fact  that  it  usu* 
ally  disappears  spontaneously  after  a  few  days.    It  is  often  seen  in  con- 
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nection  with  a  rheumatic  sore  throat.  Other  manifestations  of  muscular 
rheumatism  are  less  characteristic  and  usually  affect  the  muscles  of  the 
extremities. 

Ancemia  is  almost  invariably  seen  in  rheumatic  patients^  both  during 
and  between  the  attacks.  The  effect  of  the  rheumatic  poison  upon  the 
blood  resembles  that  of  malaria.  The  presence  of  anaemia  is  so  evident 
and  its  degree  often  so  marked^  that  one  may  have  great  difficulty  in  dis- 
tinguishing cardiac  murmurs  which  are  haemic  from  those  due  to  endo- 
carditis. 

(^  Chorea. — In  the  article  upon  Chorea  I  have  already  discussed  the  asso- 
ciation of  that  disease  with  rheumatism  and  expressed  my  own  belief  in 
a  very  close  relationship  existing  between  them.  Not  very  infrequently 
chorea  is  the  first  manifestation  of  the  rheumatic  diathesis,  to  be  followed 
soon  by  articular  symptoms  or  by  endocarditis  without  such  symptoms. 
In  other  cases  chorea  and  acute  endocarditis  occur  together  without 
articular  symptoms,  or  all  three  may  be  associated.  Whichever  of  the 
three  conditions  is  first  seen,  the  physician  should  always  be  on  the  look- 
out for  the  others.  The  frequency  of  rheumatism  in  choreic  patients  has 
been  variously  estimated  by  different  observers;  in  my  own  cases  over 
fifty-six  per  cent  gave  unmistakable  evidence  of  the  rheumatic  diathesis. 

U-j]  Tonsillitis. — The  association  of  tonsillitis  and  pharynyitif^  with  rheu- 
matism appears  in  many  cases  to  be  a  close  one.  Children  who  are  the 
subjects  of  frequent  attacks  should  be  regarded  as  possibly  rheumatic, 
and  closely  watched  for  other  signs  of  that  disease.  Acute  tonsillitis 
often  ushers  in  an  attack  of  rheumatic  arthritis,  and  occasionally  acute 
endocarditis  without  articular  symptoms.  Rheumatism  may  be  associated 
with  any  form  of  tonsillitis,  but  its  connection  with  jjiinfij:  seems  closest 
The  nature  of  the  relationship  is  not  yet  fully  explained;  by  many  the 
tonsils  are  regarded  as  the  structures  through  which  the  rheumatic 
poison  is  absorbed.  Packard  (Philadelphia),  however,  regards  the  ton- 
sillitis as  non-rheumatic,  and  the  endocarditis  as  of  septic  origin. 

Subcutaneous  tendinous  nodules, — General  attention  was  first  drawn 
to  these  as  a  manifestation  of  rheumatism  by  Barlow  and  Warner,  in 
1881,  who  described  them  as  "  oval,  semi-transparent,  fibrous  bodies  like 
boiled  sago  grains."  They  are  most  frequently  found  at  the  back  of  the 
elbow,  over  the  malleoli,  at  the  margin  of  the  patella;  occasionally  on 
the  extensor  tendons  of  the  hands,  fingers,  or  toes,  or  over  the  spinous 
processes  of  the  vertebrae  or  the  scapulae.  They  are  composed  of  fibrin, 
cells,  and  fibrous  tissue,  and  vary  in  size  from  a  large  pin's  head  to  a 
small  bean,  sometimes  being  as  large  as  an  almond.  The  nodules  may 
come  in  crops,  lasting  for  a  few  weeks  and  then  disappearing,  or  they 
may  last  for  months.  An  eruption  of  nodules  is  usually  coincident  with 
other  rheumatic  manifestations.  These  nodules  are  better  felt  than  seen, 
although,  as  Cheadle  observes,  they  are  visible  if  the  skin  is  tightly 
drawn.    They  are  certainly  not  common  in  this  coimtry;  and  although  I 
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have  made  it  a  rule  to  examine  rheumatic  patients  for  them,  I  have  seen 
them  but  seldomt  aod  they  have  been  prominent  in  only  two  or  three 
cases.  This,  I  think,  has  also  been  the  experience  of  most  obfterverg  in 
New  York,  From  publisht^d  reportft,  however,  they  appear  to  be  much 
more  frequent  in  England,  There  can  be  no  doubt  regarding  the  con- 
nection of  these  nodules  with  rheumatism. 

Er  If  the  ma,— The  connection  between  rheumatism  and  the  various 
forms  of  erythema — marginatum,  papulatum,  and  nodosum — has  been 
very  clearly  shown  by  Cheadle.  None  of  these  are  frequent  conditions  in 
childhood,  bnt  when  seen  they  should  always  suggest  rheumatism. 

Purpura, — ^The  association  of  purpura  with  rheumatism  is  so  often 
seen  that  there  can  be  little  doubt  of  the  close  connection  between  the 
two  conditions.  Rheumatic  purpura,  however,  is  quite  distinct  from  the 
other  forms  ol  purpura,  and  is  a  much  less  frequent  disease. 

Diagiiosia« — In  order  to  recognise  rheumatism  in  a  child,  one  must 
free  his  mind  from  preconceived  notions  of  the  disease  drawn  from  its 
manifestations  in  adults,  as  very  few  cases  correspond  to  the  adult  type  of 
acute  rheumatism.  In  early  life  the  disease  is  recognised  not  by  any  one 
or  two  special  symptoms,  but  by  the  association  or  combination  of  a  num- 
ber of  conditions  which  may  appear  unrelated.  In  determining  whether 
or  not  any  given  set  of  symptoms  is  due  to  rheumatism,  one  should  con- 
sider: (1)  The  family  history,  since  in  early  life  heredity  is  so  important 
an  etiological  factor;  {2)  the  previous  history  of  the  patient^  not  only  as 
regards  articular  pains  and  swelling,  the  slight  joint-stiffoesa  without 
swelling,  the  indefinite  wandering  pains  of  damp  weather,  and  the  so-caOed 
growing  pfiius^  but  also  the  previous  existence  of  chfireaj^  frequent  attacks 
of  tonsillitis,  torticollis,  or  erythema;  (3)  the  examination  of  the  patient, 
which  should  include  a  careful  search  for  tendinous  nodules,  as  well  as  a 
thorough  examination  of  the  heart  for  signs  of  endocarditis  or  pericar- 
ditis, and,  in  cases  which  are  at  all  acute,  the  temperature.  In  doubtful 
cases  with  monoarticular  symptoms  much  importance  is  to  be  attached 
to  the  presence  of  slight  fever,  the  abrupt  onset,  and  tenderness  of  the 
neighbouring  muscles  and  tendons, — all  occurring  without  a  history  of 
traumatism.  Rheumatism  is  more  often  overlooked  than  confounded 
with  other  diseases;  although  in  childhood  multiple  neuritis  and  tubercu- 
lous and  syphilitic  bone  disease  are  often  mistaken  for  it,  and  in  infancy 
the  same  is  true  of  scurvy.  The  extreme  infreqnencv  of  rheumatism 
during  the  grat  two  yeara  of  life  should  always  make  one  skeptical  regard- 
ing it.  In  an  infant,  when  the  symptoms  are  confined  to  the  legs  and 
are  not  accompanied  by  fever,  they  are  almost  certain  to  be  due  to  scurvy 
oven  though  the  giinus  are  normal  and  cechymoses  have  not  yet  appeared. 
Multiple  p>nocoecu^  arthritis  has  often  bwn  diagnosticated  rhmnnatisriL 

Prognosis. — Hljcumatism  in  a  child  is  in  itself  seldom  if  ever  danger- 
ous to  life.    In  the  great  majority  of  cases  the  articular  symptoms  soon 
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companied  by  aoffimia.    The  appetite  may  be  poor? 
IB  voracious.    Other  symptoms  of  less  importance 
perspiration,  irregular  sleep,  occasioaal  epistaxis,  fa 
decayed  teeth,  aod  genital  irritation. 

The  course  of  the  disease  is  much  more  rapid  1 
adults,  and,  as  a  rule,  the  younger  the  child  the  mors 
The  majority  of  cases  prove  fatal  in  from  two  to  for 
time  the  symptoms  are  sufficiently  marked  to  make  tb 
Very  few  last  more  than  six  months;  occasionallfj 
milder  type  may  be  prolonged  from  one  to  two  ye 

The  progress  of  the  disease  is  marked  by  cont 
may  result  in  a  marked  degree  of  marasmus,  and 
carried  off  by  intercurrent  pneumonia  or  tuberculo 
die  comatose.     When  coma  develops,  the  case  may 
and  death  is  likely  to  be  postponed  but  a  few  days, 
coma  has  not  yet  been  satisfactorily  explained^  but  il 
be  due  to  acetonaemia. 

Diagnosii. — Diabetes  is  apt  to  be  overlookedfl 
neglect  of  urinary  eiaminationa  in  children.  The  |H 
thirst,  polyuria,  and  wasting — when  associated,  sh0f| 
tention.  Incontinence  of  urine,  accompanied  by  ma^ 
suspicious.  In  some  anses  genital  irritation  may  bi 
early  symptom,  A  positive  diagnosis  is  made  only  ^ 
the  urine. 

Prognosis. — ^In  few  diseases  is  the  prognosis  eoj 
children-  So  high  an  authority  as  Senator  declares 
dren  is  hopeless  and  all  treatment  is  useless,  Froi 
seven  cases,  Stern  reaches  the  same  conclusion, 
cases  on  record  in  which  recovery  is  believed  to  ha 
cases  which  I  have  seen  have  all  terminated  unfa^ 
case  the  prognosis,  as  to  the  duration  of  the  diset 
worse  by  the  presence  in  the  urine  of  dia££itiii.i 
This  condition  is  even  more  serious  than  is  a  high 
that  the  patient  will  then  live  more  than  three 
probable. 

Treatment, — The  indications  for  treatment  ar( 
as  in  adults:  first,  diet;  secondly,  general  hygienic 
the  use  of  drugs,  of  which  at  the  present  time  the  : 
salicylate  of  soda,  and  the  bromide  of  arsenic. 
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should  be  given  in  all  cases,  but  particularly  in  those  in  which  there  is 
hyperacidity  of  the  urine.  Either  the  acetate  or  citrate  of  potassium  or 
the  bicarbonate  of  sodium  may  be  used,  a  sufficient  quantity  being  admin- 
istered to  render  the  urine  alkaline. 

Quite  as  important  as  these  drugs  is  the  use  of  general  tonics,  particu- 
larly iron  and  cod-liver  oil.  These  should  be  given  not  only  between 
attacks  to  fortify  patients  against  their  recurrence,  but  also  in  subacute 
cases  which  are  sometimes  influenced  very  little  or  not  at  all  either  by 
salicylates  or  alkalies. 


CHAPTER  11. 
DIABETES  MELLITU& 

In  this  chapter  will  be  attempted  only  a  description  of  the  peculiar 
features  which  diabetes  presents  when  affecting  young  patients.  It  is  a 
very  infrequent  disease  in  children.  Of  1,360  cases  of  diabetes  collected 
by  Pavy,  only  eight  were  under  ten  years  t>f  age.  In  a  series  of  700  oases 
collected  by  Prout,  only  one  case  was  under  ten  years.  In  a  series  of  380 
oases  collected  by  Meyer,  only  one  case  was  under  ten  years  of  age. 

Etiology. — Stem,  in  a  series  of  117  collected  cases  of  diabetes  in  chil- 
dren, states  that  47  were  females  and  31  males,  the  sex  in  the  other  cases 
not  being  given.  Although  extremely  rare,  cases  have  been  observed 
during  the  first  two  years,  and  even  during  the  first  year  of  life.  Sta- 
tistics on  this  point  are  not  altogether  trustworthy,  since  some  cases  of 
temporary  glycosuria  have  certainly  been  included. 

Among  the  etiological  factors,  heredity  is  one  of  the  most  important. 
Pavy  reports  the  case  of  a  child  dying  of  diabetes  at  two  years  in  whose 
family  the  disease  liad  existi^l  for  three  generations.  Inherited  gout, 
insanity,  and  nen^ous  diseases  ^renerally,  may  \ye  looked  upon  as  factors 
in  the  production  of  diabetes.  Si'veral  of  the  cases  reported  in  children 
have  been  preceded  by  injuries  received  upon  the  head.  In  a  number 
of  my  own  cases  the  disease  has  followcnl  the  consumption  of  large  quan- 
tities of  su^rar  for  a  long  time.    Often  no  adecjuate  cause  can  be  found. 

Symptoms. — Tbe  most  iini>ortant  early  symptoms  are  thirst,  polyuria, 
and  wastin^r;  their  (Icvelopment  is  often  quite  rapid.  The  thirst  is  in- 
tense, often  leadinir  children  to  drink  four  or  fwQ  pints  of  fluid  a  day.  The 
amount  of  urine  passed  varies  from  one  to  eight  quarts  daily.  The  sj)ecific 
gravity  is  from  \Syii\  to  1,010,  and  the  usual  amount  of  sugar  is  from 
threi*  to  five  per  cnit,  rarely  more.  Albumin  is  not  infre<iuently  present. 
IncontineiK^e  of  urine  is  an  im]>ortant  symptom,  and  often  one  of  the 
earliest  to  Ih»  noticed.  The  wasting  is  usually  quite  rapid,  so  that  a  child 
may  lose  as  much  as  six  or  eight  pounds  in  a  month.    It  is  generally  ao- 
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companied  by  ansBmia.  The  appetite  may  be  poor;  at  timeSy  howeyer,  it 
is  Yoracious.  Other  symptoms  of  less  importance  are  a  dry  mouth,  scanty 
perspiration,  irregular  sleep,  occasional  epistazis,  furuncles  and  abscessesy 
decayed  teeth,  and  genital  irritation. 

The  course  of  the  disease  is  much  more  ptpid  in  children  than  in 
adults,  and,  as  a  rule,  the  younger  the  child  the  more  rapid  its  progress. 
The  majority  of  cases  prove  fatal  in  from  two  to  four  months  from  the 
time  the  symptoms  are  sufficiently  marked  to  make  the  diagnosis  possible. 
Very  few  last  more  than  six  months ;  occasionally,  however,  one  of  the 
milder  type  may  be  prolonged  from  one  to  two  years. 

The  progress  of  the  disease  is  marked  by  continuous  wasting,  which 
may  result  in  a  marked  degree  of  marasmus,  and  prove  fatal  Some  are 
carried  off  by  intercurrent  pneumonia  or  tuberculosis,  but  the  majority 
die  comatose.  When  coma  develops,  the  case  may  be  considered  hopeless, 
and  death  is  likely  to  be  postponed  but  a  few  days.  The  cause  of  diabetic 
coma  has  not  yet  been  satisfactorily  explained,  but  it  is  usually  believed  to 
be  due  to  acetonsBmia. 

Diagnosis. — Diabetes  is  apt  to  be  overlooked,  because  of  the  common 
neglect  of  urinary  examinations  in  children.  The  prominent  symptoms- 
thirst,  polyuria,  and  wasting — when  associated,  should  alwajrs  attract  at- 
tention. Incontinence  of  urine,  accompanied  by  marked  wasting,  is  always 
suspicious.  In  some  cases  genital  irritation  may  be  the  most  prominent 
early  symptom.  A  positive  diagnosis  is  made  only  by  an  examination  of 
the  urine. 

Frog^osis. — In  few  diseases  is  the  prognosis  so  bad  as  in  diabetes  in 
children.  So  high  an  authority  as  Senator  declares  that  diabetes  in  chil- 
dren is  hopeless  and  all  treatment  is  useless.  Prom  a. study  of  seventy- 
seven  eases,  Stern  reaches  the  same  conclusion.  There  are,  however 
cases  on  record  in  which  recovery  is  believed  to  have  taken  place.  The 
cases  which  I  have  seen  have  all  terminated  unfavourably.  In  a  given 
case  the  prognosis,  as  to  the  duration  of  the  disease,  is  rendered  much 
worse  by  the  presence  in  the  urine  of  ^iaceti(i.and  oxybutyric  acids. 
This  condition  is  even  more  serious  than  is  a  high  percentage  of  sugar* 
that  the  patient  will  then  live  more  than  three  months  is  highly  im- 
probable. 

Treatment. — The  indications  for  treatment  are  the  same  in  children 
as  in  adults:  first,  diet;  secondly,  general  hygienic  measures;  and,  finally, 
the  use  of  drugs,  of  which  at  the  present  time  the  favourites  are  codeine, 
salicylate  of  soda,  and  the  bromide  of  arsenic. 
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Ankle,  enlarged  epiphyses  in  rickets,  264. 

Anodynes,  53. 

Anorexia,  hysterical,  736. 

Antipyretic  drugs,  50. 

Antipyretics,  48;  in  acute  broncho-pneu- 
monia, 559. 

Antipyrine,  in  chorea,  727 ;  in  catarrhal 
croup,  491 ;  in  pertussis,  1014 ;  scarla- 
tiniform  rash  from,  971. 

Antitoxin,  in  the  treatment  of  tetanus,  92 ; 
eliminated  by  human  milk,  139 ;  results 
without,  in  membranous  laryngitis,  497  ; 
with,  1058  (see  Diphthbbia  Anti- 
toxin) ;  streptococcus,  1062. 

Anuria,  652. 

Anus,  fls^re  of  the,  454;  imperforate, 
117. 

Aorta,  abnormal  origin  of,  612 ;  aneurism 
of,  639 :  atheroma  of,  639 ;  congenital 
narrowing  of,  in  chlorosis,  862 ;  hypo- 
plasia of,  639 ;  thrombosis  of,  640. 

Aortic  insufficiency,  633 ;  stenosis,  632. 

Aphasia,  functional,  740 ;  in  acquired 
cerebral  paralysis,  802 ;  after  typhoid 
fever,  1077 ;  motor,  in  cerebral  tumour, 
786,  786. 

Aphonia,  hysterical,  735 ;  in  diphtheritic 
paralysis.  852. 

Appendicitis,  438;  etiology,  438;  lesions, 
438 ;  catarrhal  form,  439 ;  suppurative 
form,  439 ;  gangrenous  form,  439 ; 
symptoms,  440 ;  catarrhal  form,  440 ; 
suppurative  form,  440 ;  gangrenous 
form,  441 ;  course  and  termination,  442 ; 
prognosis,  443 ;  diagnosis,  443 ;  from 
-  colic,  443  ;  from  acute  indigestion,  443 ; 
from  intussusception,  444 ;  leucocyte 
count  an  aid,  444 ;  treatment,  444. 

Arm,  paralysis  of,  at  birth.  111. 

Arnold  sterilizer,  154. 

Arsenic,  as  a  tonic,  52  ;  dosage  In  chorea, 
727. 

Arteries,  hypogastric,  in  foBtal  circulation, 
606 ;  hypoplasia  of,  639  ;  umbilical,  in 
foetal  circulation,  606. 

Arthritis,  acute,  of  infants,  899 ;  etiology, 
809 ;  symptoms.  899 ;  diagnosis,  916 ; 
treatment,  900 ;  acute  suppurative, 
syphilitic,  916;  gonococcus,  686,  691, 
899  ;  rheumatic,  664. 

Arthrogryposis  (see  Tetany),  716. 

Artificial  feeding,  179 ;  versus  wet-nurs- 
ing. 168. 

Ascarls  lumbrlcoldes  (see  Wobhs,  Intes- 
tinal), 448. 

Ascites,  476  ;  causes.  .  476  ;  detection  of, 
476 ;  chylous,  470 ;  in  acute  diffuse 
nephritis,  664 ;  in  cirrhosis  of  liver, 
462  ;  rare  with  amyloid  liver,  463 ;  with 
obronlc  peritonitis,  469 ;  with  tubercu- 
losis of  the  peritoneum,  471. 

Asphyxia,  death  from,  in  young  children, 
46 ;  from  overlying,  44  ;  from  aspiration 


of  food,  45 ;  from  enlarged  thymos,  45 ; 
in  convulaiona,  706 ;  in  retro-pharyngeal 
absceaa,  297  ;  in  the  newly  bom,  69  ;  eti- 
ology, 70;  leaiona,  70;  symptoms,  71; 
diagnosis,  71 ;  prognosis,  72  ;  treatment, 
72;  from  tuberculous  bronchial  lymph 
nodes,  1102;  methods  of  resuscitation, 
72;  sudden,  from  tongne-swallowing, 
278;  sudden,  in  retro-<B8opha«eal  ab- 
scess, 317. 

Aspiration  of  chest  In  empyema,  602. 

Asthma,  523 ;  etiology,  524 ;  symptoms, 
524 ;  symptoms  of  attacks  resembling 
capillary  bronchitis,  524 ;  symptoms 
following  attacks  of  bronchitis,  525; 
symptoms  of  hay  fever,  525 ;  symptoms 
of  adult  type,  526;  dla^mosls,  526: 
prognosis,  526 ;  treatment,  526 ;  ca- 
tarrhal, 525 ;  with  adenoids,  302 ;  long 
uvula,  cause  of,  295 ;  simulated  by 
tuberculous  bronchial  glands,  1101. 

Astigmatism,  stigma  of  degeneration, 
819. 

Ataxia,  Friedreich's,  841 ;  in  multiple  neu- 
riUs,  849. 

Atelectasis,  acquired,  588;  from  compres- 
sion, 588 ;  from  obstruction,  688 :  in 
delicate  infants,  589;  causing  sndden 
death,  45 ;  congenital,  74 ;  lesions,  74 ; 
symptoms,  75  ;  diagnosis,  76 ;  treatment, 
77 ;  in  marasmus,  239. 

Atheroma,  639. 

Athetold  movements,  728 ;  In  acquired 
cerebral  paralysis,  802 ;  in  birth  paral- 
ysis, 799. 

Athetosis,  728. 

Athrepsia   (see  Mabasmus),  288. 

Atomiser,  57,  61. 

Atresia  ani,  352. 

Atrophy,  infantile  (see  Masasmus),  238; 
muscular,  facial  type,  846;  in  multiple 
neuritis,  849 ;  juvenile  form,  846 ;  pro- 
gressive muscular,  hand  type,  843; 
peroneal  type,  844. 

Atropine,  hypodermically  in  cholera  in- 
fantum, 384. 

Aura  of  epilepsy,  710. 

Autopsies,  principal  lesions  found  in,  41. 

Babcock's  centrifugal  machine,  146. 

Bacillus  of  diphtheria,  1020,  1041 ;  dis- 
tribution in  the  body,  1023 ;  in  milk, 
141 ;  in  healthy  throats,  1042 ;  in  laryn- 
geal diphtheria,  495;  non-virulent, 
1042;  of  dysentery  (Shiga)  in  Ileo- 
colitis, acute,  385 ;  in  gastro-intestinal 
intoxication,  acute,  365 ;  of  Eberth.  In 
typhoid  fever,  1062;  of  Friedl&nder,  in 
acute  broncho-pneumonia,  532 ;  Klebs- 
Loef&er  (see  B.  Diphtheria),  1020; 
lactis  aerogenes,  322 ;  of  Pfelflfer,  in  in- 
fluenza, 1123;  pRendo-dlphtheria,  1042; 
of  tuberculosis,  lOvu ;  in  acute  broncho- 
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pneiimonln.  533 ;  In  cmiiyema^  51*7 ; 
paths  f.\I  Infection,  1074. 

Backwardtieas,  EOS. 

Bacteria,  etiology  of  dlarrbceA,  966 ;  In 
human  milk,  138  ;  In  eow*i}  milk,  140- 
144,  ir*'J,  ir»U  ;  mpaos  of  i^JErlufllng  from 
eow'a  mtik,  144;  lnt**8tlnal,  Sii:;. 

Bacterlumi  coll  commune,  222  ;  In  appen- 
dicitis, 438  ;  In  f^airtro -enteric  iDtoxIca- 
lion*  368 ;  In  perltoDltls,  4G3. 

Bactt^rlutn  latilfl  aerogeoes»  322. 

Balanitis,  08*1. 

Banc),  atxlomtnal,  1,  3, 

Barley  water^  dlroctlona  for  making,  103  ; 
uae  during  flr«t  year,  204. 

Barlow's  dlaeane  (see  ScoBiiirTua),  244. 

Batb.  at  l>lrtti.  l.  2 ;  ooR  liO ;  In  acute 
liroDcbO'imeumonla,  5&f> ;  In  aei»hyilA  of 
newly  bora,  72 ;  evaporation,  BO :  hot, 
511 ;  hot  air,  50 :  vapour,  50 ;  ciuiitard, 
56  ;  bran,  57  ;  tepid,  57  ;  ahower^  67  ; 
cnlil  uponge,  57  ;  hot,  in  asphyxia,  of 
newly  horn.  72  :  In  typhoid  fever,  1070. 

Bed  wetting,  692, 

Beef,  broth,  ltJ3  :  eitractn.  102;  Juice,  ei- 
pres»ed.  101  ;  juice,  without  cooking. 
102  ;  preparations  of,  101  ;  raw  scraped, 
103. 

Belladonna,  53 ;  cllmlQatlon  of.  In  mtlk. 
138  ;  iicarlatlnlform  rash,  971. 

Bile,  phyiilologtenl  action  of.  321. 

Blle-ductB,  congenital  malformatlona  of, 
77. 

Birth  paralyses,  107  ;  cerebral,  107 ;  aplfial, 
1(17  ;  peripheral,  107. 

Bladfler,  contraction  of«  causing  enuretis. 
003  ;  control  acquired.  603  ;  exMlropby 
of,  085 ;  haemorrhage  from.  In  newly 
born,  105 ;  atone  In,  698 ;  tralnltig  to 
control,  4. 

Bleeders,  870. 

BllDdDeaa.  hycrterlcal,  734  ;  atlgma  of  de- 
generation, 619 ;  transient.  Id  pertussis^ 
1010. 

B listers,  64. 

Blood,  circulation  of,  In  early  life.  606  ; 
corpnsclefl,  red,  856 ;  corpuscles,  white, 
857 ;  diseases  of,  856 ;  hiamoglobln, 
856;  In  chlorostii,  803;  In  diphtheria, 
1020 :  Id  leukiemla,  §60  ;  In  pernicious 
anipmla,  860 ;  in  pseudo-leukvmic  ante- 
mla,  864  ;  in  simple  aniemla.  801  :  leu- 
cocytes of,  varieties  of,  857 ;  leucory- 
tosls,  858 ;  Plasmodium  malarlA  In, 
1187;  specific  gravity,  858;  blood  let- 
tlnft  local,  55. 

BloiHlvesseU,  diseases  of.  630;  aneurlam, 
6:0)  ;  arterial  hypoplasia,  639 ;  atli«- 
rtima,  630  ;  emboilsm,  640 ;  thrombcNila, 
640. 

lUrtit -belly   In  ttiN*rculous  menlngltlB,  778, 

Boil   <»fH^  FraiTKcrijftBis).  035. 

Bone-marrow  In  leukjcmla.  868, 


Bones,  diseases  of.  800 ;  fn  her«^ltAry 
syphilid,  1100;  In  late  syphilis,  1117; 
lesions  of,  in  rickets,  254  ;  microscopical 
changes  of.  In  rickets,  255;  syphilitic 
discuses  of.  015  ;  tubercutotis  diseases 
of,  000;  etiology,  901  :  leslona,  901, 

Bothrlocepbalus  latua,  447, 

Botiies.  nu ruing,  choice  and  car«  of,  201, 

Bowels,  haemorrhages  from  (see  ll^iioii- 
aoAuH,  iNTKSTtNAL)  ;  movements  of. 
Irregularity  In  times  for,  424  :  tralnlnff 
to  control  movemeota,  4, 

Bow-legs  In  rickets,  268, 

Bradycardia,  638. 

Brain,  diseases  of,  747 ;  abscess  of,  780 ; 
atrophy  and  sclerosis  of,  707  :  atrophy 
and  sclerosis  of.  In  act]fiired  cerebral 
paralysis,  800;  cysts  of.  In  Infantile 
cerebral  paralysis,  707 ;  malformatloDs 
of,  747  ;  tuberculosis  of,  1085 ;  tumour 
of.  783 :  water  on  the,  770 ;  weight  of, 
690. 

Bran  bath.  57. 

Breast,  abscess  of.  In  newly  twm,  116^ 

Breast- feed  log.  160;  schedule  for,  171. 

Br«aat  milk  (see  MtLK,  Wouan's), 

Breath,  offensive.  In  ulcerative  stomatitis, 
284, 

Brealhlng,  noisy,  with  adenoids,  801  ; 
atrldulous,  in  diseases  of  the  larynx, 
400,  403.  496;  in  retro-ccso  phages  I  ab- 
scess. 317. 

Bright's  disease  (see  Naphbitib},  660. 

Bromides,  etirofnatfon  of.  In  milk,  ISA. 

Bronchi,  catarrhal  spasm  of,  525 ;  dlph^ 
theria  of.  1025  ;  foreign  bodies  In,  508 ; 
lesions  of,  in  acute  broncho-pneumonia, 
633;  lymph  nodes  of.  In  tuberculosis, 
1074,   1082;  tube  cants  of,  521. 

Bronchial  glands  <see  also  Ltmpij  NoDiea, 
BBDNCHiALy,  enlarged,  cause  of  asthma, 
524  ;  In  acute  broncho-pneumonia,  540 ; 
reflex  cough  from,  523. 

Brvinchltlii.  acute  catarrhal,  512 ;  etiology, 
512;  lesions,  513;  symptoms  In  Infanta, 
513;  symptoms  In  older  children.  515; 
diagnosis  from  broncho-pneumonIa,  515; 
treatment,  516;  abortive  meaanrea,  51 T  ; 
attaeka  of  suffocation.  510;  cardlae 
stimulants,  518  ;  counter-Irritation,  517  ; 
emetics.  518;  eirpeetoranta.  518;  gen- 
eral management,  517  ;  Inhalations,  518  ; 
In  tnfanta,  mJld  cases,  518;  In  Infants, 
severe  cases,  510 ;  In  older  children. 
519;  local  appUc^tlons,  517;  opium, 
518;  prophylaxis.  516;  protracted 
cough  In  convalescence,  520 :  respira- 
tory stimulants,  518  ;  resplratoir  fall* 
tire,  519;  asthma  following.  525;  capll 
lary  (se©  BnnNciio-rJiBrTMoKU,  Acirnel, 
531,  542  :  attacks  of  asthma  resembling, 
524  ;  chrt>nlc,  521  ;  etiology.  521  ;  symp- 
toms,   521  ;   diagnosis,    522  :   treatment. 
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522;  chronic,  bronchiectasis  in,  522; 
chronic,  In  rickets,  258 ;  diphtheritic, 
broncho-pneumonia  in,  552 ;  fibrinous, 
520 ;  treatment,  520  ;  in  pertussis.  1000  ; 
In  typhoid  fever,  1066 ;  spasmodic  (see 
Asthma),  523. 

Bronchiectasis  in  chronic  bronchitis,  522 ; 
In  broncho-pneumonia,  chronic,  582. 

Broncho-pneumonia,  acute,  531 ;  bacteri- 
ology, 532 ;  complications,  553 ;  cya- 
nosis in,  542,  544 ;  complicating  In- 
fluenza, 1126 ;  diphtheria,  1028 ;  mea- 
sles, 985  :  pertussis,  1009  ;  pseudo-diph- 
theria, 1060 ;  rickets,  258 ;  diagnosis, 
554 ;  from  congenital  atelectasis,  554 ; 
from  severe  bronchitis,  554  ;  from  lobar 
pneumonia,  555 ;  from  malarial  fever, 
555  ;  etiology,  531 ;  age,  531 ;  previous 
condition,  531 ;  previous  disease,  531 ; 
season,  531 ;  sex,  531 ;  duration  of,  547  ; 
lesions,  533  ;  in  acute  congestive  form 
(acute  red  pneumonia),  535;  in  mot- 
tled red  and  gray  pneumonia,  537  ;  in 
gray  pneumonia  (persistent  broncho- 
pneumonia), 539  ;  associated  in  the  lung, 
540 ;  abscesses  of  lung,  541  ;  bron- 
chial glands,  540  ;  emphysema,  541 ;  gan- 
grene, 541  ;  pleurisy,  540  ;  intra-alveolar 
hemorrhage,  536 ;  pulmonary  collapse, 
534  :  seat  of  the  disease,  535  ;  physical 
signs,  chart  of,  548 ;  without  consolida- 
tion, 547 ;  with  areas  of  partial  con- 
solidation, 547  ;  with  areas  of  consoli- 
dation more  or  less  complete,  549  ;  day 
of  appearance,  550 ;  protracted  or  per- 
sistent form,  550 ;  secondary  pneu- 
monia with  measles,  552 ;  lleo-colltis, 
553 ;  influenza,  553 ;  pertussis,  551 ; 
diphtheria,  552 ;  prognosis,  555 ;  mor- 
tality tables,  556 ;  protracted  cases, 
550 ;  pathological  differentiation  from 
lobar  form,  527  ;  relative  frequency  of, 
530 ;  respiration  in,  542,  544 ;  symp- 
toms, 541  :  acute  congestive  type,  541 ; 
acute  disseminated  type,  542 ;  common 
type,  543 ;  temperature  charts  of,  545  ; 
temperature  in,  542,  543,  544 ;  termina- 
tions, 539 ;  treatment,  557 ;  by  anti- 
pyretics, 559  ;  cold,  559  ;  emetics,  558  ; 
hygiene,  558 ;  inhalations,  560 ;  stimu- 
lants, 558  ;  of  attacks  of  collapse.  560 ; 
of  nervous  symptoms,  560 ;  of  protracted 
cases,  560 ;  prophylaxis,  557 ;  summary 
of,  561. 

Broncho-pneumonia,  chronic.  582 :  etiol- 
ogy, 582  ;  lesions.  583  ;  symptoms,  583  ; 
physical  signs,  584  ;  course,  584  ;  prog- 
nosis. 584  ;  diagnosis,  584  :  from  tuber- 
culosis,  584  ;  treatment,   585. 

Broncho  -  pneumonia,  tuberculous,  1077, 
1090 ;  rapid  cases,  1091 ;  protracted 
cases,  1102  (see  also  Tubbbculous 
Pneumonia)  . 


Broths,  directions  for  making,  163. 
Bubo,  with  gonorrhoeal  urethritis,  686. 
Buhl's  disease,  93. 
Buttermilk,  160. 

Calamine  lotion,  033. 

Calculi,  biliary,  464  ;  renal,  677  ;  pyelitis 
with,  678;  vesical,  698. 

Calomel  fumigations,  497. 

Calomel,  how  best  given,  48. 

Cancrum  oris  (see  Stomatitis,  Gan- 
grenous), 290. 

Carbohydrates,  function  of,  in  diet,  127. 

Carcinoma  of  brain,  783 ;  of  kidney,  671 ; 
of  stomach,  350. 

Cardiac  cough,  523. 

Carnrick's  soluble  food,  165. 

Casein,  148,  152,  183  ;  in  the  faeces,  323 ; 
stools  in  dlflicult  digestion  of,  415. 

Caseinogen,  148. 

Casts  in  urine  of  chronic  nephritis,  668. 

Catarrh,  Eustachian,  in  hypertrophy  of 
tonsils,  312 ;  fcetid  (see  Rhinitis, 
Atrophic),  485;  gastric,  340;  nasal 
acute,  478 ;  etiology,  478 ;  symptoms, 
479 ;  diagnosis,  479 ;  treatment,  479 ; 
prophylaxis,  480 ;  chronic,  481 ;  with 
adenoid  growths,  301 ;  foreign  bodies  in 
nose,  481 ;  nasal  polypi,  482 ;  rhinitis, 
simple  chronic,  482 ;  hypertrophic,  484 ; 
atrophic,  485 ;  syphilitic,  485 ;  rhino- 
pharyngeal,  with  adenoids,  301. 

Catheters,  sizes  required  for  infants,  642. 

Cellulitis  of  abdominal  wall  with  perito- 
nitis, 466 ;  of  neck,  in  scarlet  fever,  965. 

Centrifugal  machine,  135,  146. 

Cephalheematoma,  external,  97 ;  internal, 
97  ;  symptoms,  98 ;  diagnosis,  98  ;  treat- 
ment, 99. 

Cereals,  163 ;  allowed  from  third  to  sixth 
year,  222. 

Cerebellum,  abscess  of,  780  ;  tumours,  783. 

Cerebral  paralysis,  795 ;  from  hemor- 
rhage, 107  ;  etiology,  107  ;  lesions,  108 : 
symptoms,  109 ;  prognosis,  110 ;  treat- 
ment, 110. 

Cerebro-spinal  meningitis  (see  Menin- 
gitis, Acute  Cerebro-spinal)  ,  754. 

Cerebrum,  abscess  of,  780 ;  tumour,  783. 

Chest,  circumference  of,  20 ;  development 
of,  24 ;  *•  funnel  '*  chest,  24  ;  In  rickets, 
261 ;  lateral  depressions  of,  in  adenoids, 
301 ;  lateral  furrowing  of.  in  rickets, 
258. 

Cheyne-Stokes  respiration  in  cerebro-spinal 
meningitis,  762 ;  in  tuberculous  menin- 
gitis, 773. 

Chicken-pox   (see  Vabicell.a),  996. 

Chloral,  dosage  and  administration,  53. 

Chlorosis,  862 :  etiology,  862 ;  lesions, 
862 ;  symptoms,  863 ;  blood  in,  863 ; 
prognosis.  863 ;  diagnosis,  863 ;  treat- 
ment, 867. 
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Cholera  Infantam.  364  (see  also  Intoxi- 
cation,   ACUTB    G ASTRO-ENTERIC),    381. 

Chondro-dystrophy,  810. 

Chorea,  721  ;  acute  endocarditis  In,  024  ; 
course  and  duration,  725 ;  diagnosis, 
725 ;  endocarditis  in,  725 ;  etiology, 
721  :  following  birth  paralysis,  709 ; 
typhoid  fever,  1067  ;  habit,  727  ;  heart 
murmurs  in,  725 ;  prognosis  of,  726 ; 
hysterical,  735 ;  with  adenoids.  302 :  in 
rheumatism,  1144;  pathology,  723; 
post-hemiplegic,  729 ;  in  cerebral  palsy, 
799  ;  prognosis,  720  :  relation  to  rheuma- 
tism, 722 ;  speech  In,  725.  740 ;  symp- 
toms. 724  ;  treatment,  720  ;  urine  in,  725. 

Circulation,  changes  in.  at  birth,  600; 
fcBtal.  606 ;  in  early  life,  606. 

Circulatory  system,  diseases  of  the,  606. 

Claw-hand,  843. 

Cleft  palate,  274. 

Clothing  at  birth,  2;  in  summer,  3;  at 
night,  3 ;  in  summer  diarrhcpa,  375. 

Club-foot  with  spina  bifida,  822. 

Codeine,  doses  of.  53. 

Cod-liver  oil  as  tonic.  52. 

Cold,  as  an  antipyretic,  49 ;  ice  cap,  49 ; 
sponging.  49 ;  pack.  49  :  bath.  50 ;  Irri- 
gation of  the  colon.  50 ;  in  the  head, 
with  adenoids.  301  ;  therapeutics  of,  55. 

Cold  sores,  275. 

Colic,  habitual,  from  excessive  protelds, 
200:  intestinal.  420;  renal.  678. 

Colitis,  acute  (see  Ileo-colitls,  Act'TE), 
385  :  amtpblc,  409  ;  membranous,  398  ; 
membranous  gastritis  with.  3.39. 

Collapse,  in  acute  broncho-pneumonia, 
treatment  of,  560 :  in  acute  peritonitis. 
467  :  in  appendicitis.  442  :  In  corrosive 
gastritis.  341  ;  in  ulcer  of  stomarh,  3.'>n. 

Collap«e.  pulmonary  (see  Atelecta.sis, 
Acquired),  588. 

CoIIess  law.  1108. 

Colon,  abnormal  position  of,  353 ;  con- 
genital atresia  of,  117  :  cysts  of  mucosa, 
405  :  dilatation  of.  42M  ;  In  ri<  kets.  265  ; 
follicular  ulcers  of,  389 :  hypertrophy 
of,  428  :  irrigation  of.  ."iO.  ♦;,-* :  In  gastro- 
enteric intoxiratlon.  378 :  In  Intestinal 
lndigesti«»n.  419:  membranitus  intlam- 
matlon  of,  391  :  transverse,  dilatation 
of.  In   chronic  ileii-colltls.   4h7. 

Colostrum,  129:  con>us«les  of.  129:  <i»m- 
pr»sitlon  of.   130. 

Coma,  in  tubenulous  m*»ningiti«,  77.'5  :  in 
diabetes  mellltus,  1148. 

Compression -myelitis  fse»>  Myf.mti.'O.  829. 

Condensed  milk,  cause  of  rlrkets.  2.'1  : 
com[K>sition  of.  l.'v  :  dilution  of.  f.^r  In- 
fants.  15H  :   fresh.   I.'h. 

Congenital.  Ichthyosis.  923 :  myot«^nla, 
7.30:  rickets.  25S  :  syphilid.  1112  :  tuber- 
culosis. 1M72. 

Conjunctivm,    caurrhal     inflammation     In 


measles,  982 ;  hemorrhage  from.  In 
newly  bom,  106. 

Constipation,  a  cause  of  chlorosis,  862 ; 
causes  of.  In  rickets,  265 ;  chronic,  422 ; 
etiology,  422 ;  symptoms,  423 ;  diag- 
nosis, 424  ;  treatment,  424  ;  food,  424  ; 
massage,  425 ;  suppositories,  426 :  ene- 
mata,  426 ;  medical.  427  ;  dilautlon  of 
colon  In.  428  ;  anal  fissure  from,  454 ; 
early  symptom  of  rickets,  259 ;  from  de- 
ficient fat  In  food,  200 ;  In  appendicitis, 
440;  In  Intestinal  indigestion,  chronic, 
414,  416;  In  Intussusception,  434. 

Contractures,  hysterical,  734. 

Convulsions,  701 ;  etiology,  701 ;  pathol- 
ogy, 703 ;  symptoms,  703 ;  diagnosia, 
704  ;  In  acute  diseases,  705 ;  In  brain 
disease,  705  ;  In  epilepsy,  705  ;  In  gas- 
tro- Intestinal  disease,  705 ;  prognosis, 
706;  treatment,  706;  attributed  to 
dentition,  280;  causing  death  without 
other  symptoms.  46 ;  chloral  In,  707 ; 
epileptic,  710 ;  hysterical,  735 ;  in  ac- 
quired cerebral  paralysis,  801  ;  In  cere- 
bral hemorrhages,  100 ;  In  congenital 
atelectasis,  75 ;  In  pertuasia,  1010 ;  In 
rickets,  267:  morphine  In,  707;  In 
status  lymphatlcus,  881. 

Cooley  creamer.   151. 

Cord,  spinal,  diseases  of,  820;  malfonna- 
tions  of.  820 :  position  of,  826 ;  menin- 
gitis. 826;  myelitis,  827;  pressure- 
paralysis  of.  829 ;  tumours  of,  839 ; 
weight  of,  699. 

Cord,  umbilical,  care  of,  1 ;  aeparatlon 
of,  2. 

Cornea,  ulcers  of,  in  chronic  ileo-colltla, 
407. 

<'orp!i.scle«  of  blood,  856. 

Coryza,  478:  early  symptom  of  meaalea, 
9H0;  syphilitic.  485.  1113. 

Coufsih.  hysterical.  735 ;  reflex,  522 ;  from 
pharyngeal  Irritation.  522 ;  elongated 
uvula,  522 :  from  pharyngeal  mums, 
.'22  :  from  aural  Irritation,  522 ;  from 
cardiac  disease.  523 ;  of  puberty.  523 ; 
p»'rlodical.  at  night,  523 ;  from  Pott*s 
di>*ease.  523 :  symptoms.  523 ;  diag- 
nosl.s,  523  :  treatment.  523  :  spasmodic, 
in  retrf>-rrsophageaI  abscess,  317 ;  In 
tuberculous  bronchial  glands.  1111  ; 
wh<M»ping  (see  I*EBTUKafa),  1004. 

rounter-lrritants,  54. 

fow's  milk  (see  Milk). 

Cranio-tabes.  early  symptoms  Id  rlckcta, 
259. 

Cranium,  syphilitic  nodes  oo,  920. 

Cream.  149:  to  secure  different  percent- 
ages  of,  150.  151. 

Cream -gauge.   134.  147. 

Crede's  method  of  preventing  opbthalmla 
ne«>natorum,  1 ;  treatment  of  opbthal- 
mla,  88. 
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625 ;  acute  simple,  in  chorea,  624 ; 
chronic  (see  also  Hbabt,  Valyttlab 
Disease),  627;  total,  610;  in  chorea, 
725;  in  rheumatism,  1143;  malignant, 
626;  etiology,  626;  lesions,  626;  symp- 
toms, 626;  diagnosis,  627;  treatment, 
627. 

Enemata,  67  ;  nutrient,  67  ;  drugs  by,  67 ; 
astringent,  in  chronic  ileo-colitis,  408 ; 
in  chronic  constipation,  426 ;  in  colic, 
422 ;  ice-water  in  cholera  infantum, 
384  ;  injuries  to  rectum  from,  454. 

Enteritis  follicularls  (see  Ilbchcolitis, 
Acute),  385. 

Enterocolitis,  in  diphtheria,  1038  (see 
Ileo-colitis,  Acute),  385. 

Enuresis,  6S(2 ;  etiology,  693 ;  symptoms, 
694  ;  prognosis,  694  ;  treatment,  694  ; 
stigma  of  degeneration,  810. 

Ependymltis,  acute,  in  hydrocephalus, 
701  ;  following  spina  bifida,  825. 

Epidemic,  hsemoglobinuria,  92 ;  meningitis 
(see  Meningitis,  Acute). 

Epidermis,  exfoliation  of,  in  congenital 
Ichthyosis,  924 ;  exfoliation  of,  in 
newly  bom,  922. 

Epilepsy,  708  ;  aura  in,  710 ;  course,  712 ; 
diagnosis,  713 ;  etiology  of,  708 ; 
hysterical,  735  ;  idiopathic,  708 ;  in  ac- 
quired cerebral  paralysis,  802 ;  in  birth 
paralysis,  798  ;  insanity  following,  806 ; 
intestinal  putrefaction  in,  709 ;  Jack- 
sonlan,  in  cerebral  tumour,  784 ;  mental 
condition  in,  712 ;  pathology,  709 ; 
prognosis,  713  ;  status  epilepticus,  713 ; 
stigma  of  degeneration,  819 ;  sympto- 
matic, 712;  symptoms,  710;  grand  mai, 
710 ;  petit  mal,  711 ;  treatment,  gen- 
eral, 714 ;  during  an  attack,  716. 

Epiphyseal  separation  in  acute  arthritis, 
899  ;  in  scurvy,  248 ;  in  syphilis,  915. 

Epiphyses,  enlargement  of,  in  rickets,  263 ; 
in  syphilis,  917,  921. 

Epiphysitis,  acute  (see  Abthbitis, 
Acute),  899;  syphilitic,  905.  1115. 

Epispadias,  684. 

Eplstaxis,  487  ;  in  aniemia,  861 ;  in  per- 
tussis, 1008 ;  in  purpura,  874 ;  in 
scurvy,   248. 

Epitrochlear  lymph  nodes  in  syphilis, 
1117. 

Erb's  paralysis,  112. 

Erysipelas  In  newly  born,  86. 

Erythema,  following  diphtheria  antitoxin, 
1052;  in  influenza,  1128;  intertrigo, 
929 ;  in  intestinal  indigestion,  417 ;  in 
rheumatism,  1145;  of  the  buttocks  in 
marasmus,  241 ;  scarlatinlform,  causes, 
971. 

Erythroblasts,  863. 

Estlander's  operation,  605. 

Eustachian  tube  in  acute  otitis,  943 ;  in- 
flammation  of,   in   influenza,   1126 ;  ob- 


atmction  of,  In  hypertrophy  of  tonsils, 
812. 

Examination  of  aick  child,  33  ;  inspection. 
34 ;  measurements,  35  ;  vital  al^na,  35 ; 
respiration,  36;  temperature,  36;  local 
examinations,  37-40. 

Exercise,  importance  of,  7 ;  caution  re- 
garding, in  heart  disease,  635 ;  In  ane- 
mia, 868. 

Expectorants  In  bronchitis,  518. 

Exstrophy  of  bladder,  685. 

Extubation,  503. 

Eye,  anomalies  of,  as  stigmata  of  degen- 
eration, 818;  keraUtis,  Interstitial,  in 
syphilis,  1117 ;  care  of,  at  birth,  1,  3 ; 
diphtheritic  paralysis  of,  852 ;  early 
use,  25 ;  ectropion  of.  In  congenital 
ichthyosis,  923 ;  inflammation  of,  in 
newly  born,  87 ;  In  measles,  988 ; 
nystagmus,  729. 

Face,  asymmetry  of,  as  stigma  of  degen- 
eration, 818 ;  expression  of,  in  disease, 
34 ;  cyanosis  and  oedema  of,  from  pres- 
sure at  root  of  lung,  1102. 

Facial  paralysis,  at  birth,  110 ;  acquired, 
peripheral,  853 ;  in  otitis,  948. 

Feces,  323 ;  of  milk  diet,  323  ;  of  mixed 
diet,  324;  incontinence  of,   457. 

Fat,  determination  of,  in  milk,  135 ;  in 
the  fieces,  324 ;  test  for,  362 ;  lack  of, 
a  cause  of  rickets,  251 ;  lack  of,  caus- 
ing constipation,  423 ;  in  woman's  millE. 
133 ;  percentages  of.  In  modification  of 
cow's  milk,  184,  189 ;  symptoms  from 
deficiency  of,  in  food,  200 ;  symptoms 
from  excess  In  food,  199,  201 ;  function 
of,  in  diet,  126. 

Fatty  degeneration  of  the  newly  bom,  93. 

Fauces,  syphilitic,  ulceration  of,  1111. 

Feeding,  artificial,  fundamental  principles 
of,  179 ;  rules  for,  194,  203  ;  schedule 
for  first  year,  204 ;  number  of  feed- 
ings, twenty-four  hours,  204 ;  Inter- 
vals by  day,  204 ;  night  feedings.  204 ; 
of  premature  Infants,  13 ;  quantity 
for  one  feeding,  204 ;  quantity  for 
twenty-four  hours,  204 ;  versus  wet- 
nursing,  168 ;  breast,  schedule  for.  171 : 
other  than  milk,  first  year,  204 ;  diffi- 
cult cases,  first  year,  205 ;  summary  of 
Infant  feeding,  214;  In  Institutions, 
215 ;  on  journeys,  216 ;  dally  dietary  at 
eighteen  months,  220;  for  healthy  in- 
fants, second  year,  218 ;  difillcult  cases, 
second  year,  220;  from  third  to  sixth 
year,  222;  articles  allowed,  222;  arti- 
cles forbidden,  228 ;  dietary,  from  third 
to  sixth  years,  222  ;  during  acute  illness, 
224 ;  in  infants,  224 ;  older  children, 
225;  during  very  hot  days,  373;  by 
gavage,  in  acute  illness,  225 ;  nasaU 
64 ;  In  acnte  gastro-enterlc  Intoxication, 
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375 :  tn  acute  inte^fltliiRl  fiid1g«8tlc»n, 
363  ;  Diethods  of,  lo  etiology  of  dlar- 
rhtpii,  356;  mlxf^d,  Indlcatloas  for,  170: 
almple  rules  ist,  TM, 

Fe^U  AnoQ]iitle«  of,  as  silgmatA  of  degen- 
erfttton,  818. 

Feser's  Inctoscope,  147. 

Fever,  puerperal,  of  the  t-hlld,  81  :  from 
inBUfBeleot  nourlHhmeDt,  172;  Inanltloii, 
120 ;  toxtL\  In  Intestinal  Indlgeittion, 
417  <Bee  alHo  TEAiPtSiUTL^itK). 

Finger  (nee  I>actvlitI8}. 

Fingers,  c'lubblQx  of.  In  chronic  cnrdlne 
4Uea3e,  030 :  In  eongentUil  heart  dla- 
ea»e,  014* 

Plmure  of  the  anim,  4r>4. 

Flatala,  eungenltal,  of  tUe  neck,  314. 

Flatnlence.  cause  of  eolle,  420;  In  lutes- 
tlual  indigestion,  41 T. 

F^lal  c1  roil  I  fit  Ion,  Orm  ;  endocarditis,  610. 

F<»ia«.  evidences  of  sjpbllls  lo.  1112, 

Follicles,  solitary  (8i»e  Ltmph  Noduub!**  ', 
Mil  I  tar  r,  of  inteatlnet  often  enlarged  In 
inaraamfiit,  '23it. 

Folllcnlar  ulceration  of  Inlestlne,  389. 

Fomentations,  liot,  55. 

Fontanel,  bulging,  In  cerebrO'Sploal  men- 
Itigltls,  762 :  bulging  of.  In  meningeal 
huHuurrtiage,  1U{»:  bulging  of,  iu  tiiber> 
cutous  meningitis,  T73 :  In  hydroceph- 
alue,  792  ;  closure  of,  22 ;  In  cretinism, 
8151  In  rickets,  258. 

Food,  constituents,  125:  protelds,  125; 
fats,  126  ;  carbohydrates,  127  ;  mineral 
salts,  128:  water.  128:  farloaeeous^  a 
cause  of  ec«eroa,  i*27 :  In  chronic  Indl- 
geatlon,  346;  set^ud  year,  218:  Im- 
proper In  etiology  of  diarrhoea,  350 ;  re- 
gurgitation of,  causes  and  treatment, 
100. 

Food  '  fistula  between  ceaopbagus  and 
larynx,  316. 

Food -diseases,  244. 

Foods,  Infant,  164;  milk,  164;  malted, 
165;  farinaceous,  165:  predlgested, 
danger  of  long  use,  125;  proprietary, 
dangers  of,  124  :  cause  of  rickets,  251  ; 
cause  of  scurvy,  245  ;  faults  of,  127. 

Foramen  ovale,  closure  of.  607 ;  function 
of.  In  fa»tal  life,  606;  patent.  612. 

Fractures,  green-stick.  In  rickets,  255,  263. 

Franco-Swlss  food,  165. 

Freeman's  pasteuriser,  154. 

FHedli.nder's  hacltlus  In  acute  broncho- 
pnenmonla,  532. 

Friedreich's  ataxia,  841. 

Fruit,  best  time  for  giving.  220;  during 
second  year,  220;  allowed  during  third 
to  sixth  year.  223 ;  forbidden  during 
third  to  sixth  year.  223. 

Fumigations  of  calomel,  407. 

Fumnculosls,    935;    treatment,    035;    In 
diabetea  mellltna,  114S. 
74 


Oangwne,  of  the  face,  21VD :  of  Intestine* 
In  Intussusception.  431:  of  lung.  5M6: 
In  acute  hrunchopueuuionla.  54 1  ;  In 
lobar  pneumonia,  564  ;  in  tfcarlet  fever, 
l*TO;  In  measles.  087. 

^lastralgla,  334;  In  malaria,  1135;  tn 
spinal  cartes.  004. 

Oastrltls,  acute,  337 ;  etiology,  83T ; 
lesions.  33H ;  catarrhal,  338 ;  gaatro- 
malai-la,  338 ;  uln>ratlve,  338 ;  mem- 
brantiiJs,  33t» ;  corrc»8lve,  339  ;  symptoms, 
34(1;  catarrhal.  340;  ulcerative,  340; 
meiubraiiuus,  341  :  corrosive,  341  ;  treat- 
ment, 341  :  chronic.  343;  ulcers  In,  34fl ; 
toxic    I  see  (»AHTftiTts,  Coaaosivis),  339. 

Gastro^uodenltls.  341;  etiology,  342; 
ByminomH.  342  ;  treatment.  342. 

<j astro  enteric  Infection  or  Intoxication 
(see  IKTOXICATIOK.  AcuT8  QABTao- 
R?<TEUtCK   364. 

r.aMtro-enteritls  (see  IXTOXicATiosf,  Acum 
ilAiiTKo-KNTBiiic),  364;  lu  uewly  bom, 
84. 

Oarage,  64  ;  In  acute  Illness,  225 ;  tn  acute 
Inanition,  230 ;  In  diphtheria,  1047  ;  In 
premature  Infants.  14  ;  In  thmeih,  280. 

^Jenltal  Irritation,  007. 

Genital  orgnns,  diseases  of.  683  ;  anomalies 
of.  as  stigmata  of  degeneration,  818; 
care  of.  In  newly  bom,  4  ;  malforma- 
tions of.  683 ;  female,  gangrene  of,  290 : 
female,  dlseaites  of,  688 ;  hemorrhage 
from.  In  newly  born,  106;  males,  dis- 
eases of,  686. 

Olngtvttls,  htemorrhaglc,  In  acurvy,  246, 
247. 

Glands,    bronchial     (see     LritPB:    Nodbb, 

BaONCHtAl/l, 

Glands,  lymphatic  t  see  Lymph  No!>S8»,877* 

Glioma  of  brslo,  7^3;  of  spinal  cord,  840. 

Gllo-aarcoma  of  brain,  783. 

aiossltls.  277. 

(•lottU.  oedema  of  the,  605;  afkum  oC, 
Idlupathlc.  710. 

Glycosuria.  647, 

Gonococcus.  dllTerenttation  of,  6ft0 ;  In 
gonorrhoea  I  stomatlttii,  280 ;  In  siM>clflc 
uretbrftls,  686:  In  vulvovaginitis,  OHO. 

Gout,  ecsema  In  children,  027  ;  urlc-acld 
deposits  In  urine.  650, 

Granuloma  of  umblUcua,  113, 

Grippe  (see  Isfli'Knxa),  1123. 

Growing  pains,  rheumatic.  1143. 

Growth,  condltlonii  Interfering  with,  SO; 
of  body,  15;  eittremltles.  21  ;  trunk.  21. 

Gumma,  syphilitic  (nee  8vj*iiiLia  Ln- 
aioNe),  1100;  tn  syphilitic  bone  dis- 
ease, 919;  of  brain.  783. 

Gums,  abscess  of,  270 ;  bleeding  in  ulcer- 
atlve  stomatitis,  285:  inspection  of,  38; 
lancing.  281  ;  spongy  and  bleeding,  tn 
scurvy,  246,  248 ;  In  alGcmUve  gtommti- 
tts,  285. 
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Habit-chorea,  727. 

Habit-spasm,  727. 

HablU,  Injurious,  743. 

Uiematemesls,  350. 

Hiematoma  of  the  sterno-mastold,  96. 

HsmatocytOKo&D  malarlie,  1131. 

Hiematuria,  646;  In  newly  bom,  107;  in 
purpura,  873 ;  in  pyelitis,  676 ;  in 
scurvy,  248 ;  in  tumours  of  kidney,  672. 

Hiemoglobin,  856. 

Hiemogloblnuria,  647;  epidemic,  92;  par- 
oxysmal, 647. 

Hiemophllla,  870. 

Hsmoptysis  in  tuberculosis,  1005. 

Hemorrhage,  from  stomach,  350;  in 
hemophilia,  871 ;  intra-alveolar,  in 
acute  broncho-pneumonia,  536 ;  internal, 
causing  sudden  death,  44;  intestinal, 
from  tuberculous  ulcer,  412 ;  in  typhoid 
fever,  1066;  meningeal,  causing  birth 
paralysis,  796 ;  in  acquired  cerebral 
paralysis,  800;  in  acute  broncho-pneu- 
monia, 553  ;  in  convulsions,  704  ;  men- 
ingeal, in  pertussis,  1009 ;  meningeal, 
in  purpura,  873;  nasal,  in  diphtheria, 
1037 ;  pulmonary,  in  cardiac  cases, 
630 ;  rectal,  from  ulcer,  456 ;  in  leu- 
kemia, 860 ;  in  measles,  988 ;  in  per- 
tussis, 1008 ;  in  pernicious  anemia, 
866 ;  in  purpura,  874 ;  in  the  newly 
born,  95 ;  hematoma  of  the  stemo- 
mastold,  96 ;  cephalhematoma,  97 ;  vis- 
ceral, 99 ;  in  scurvy,  245,  249 ;  sub- 
periosteal, in  scurvy,  246  ;  in  syphilis, 
1115. 

Hemorrhagic  disease  of  the  newly  born, 
100 ;  etiology,  101 ;  lesions,  103  ;  symp- 
toms, 104  ;  diagnosis,  106  ;  prognosis, 
106;  treatment,  106;  Gaertner's  bacil- 
lus In,  102. 

Hemorrhoids,  457 ;  in  chronic  constipa- 
Uon,  423. 

Hair,  anomalies,  stigmata  of  degenera- 
tion, 818. 

Hand,  progressive  muscular  atrophy  of,  843. 

Hands,  anomalies,  stigmata  of  degenera- 
tion, 818. 

Harelip,  274. 

Hawley's  food,  165. 

Hay  fever,  525. 

Head,  circumference  of,  20 ;  closure  of 
sutures,  22 ;  closure  of  fontanels,  22 ; 
shape  of,  23  ;  in  rickets,  259 ;  examina- 
tion of,  37  ;  hydrocephalic,  characteris- 
tics of,  792  ;  rotary  and  nodding  spasm 
of,  729  ;  sweating  of,  in  rickets,  259. 

Headache,  frequent,  with  adenoids,  302 ; 
varieties,  737 ;  diagnosis,  738 ;  treat- 
ment, 738. 

Hearing,  when  developed,  26. 

Heart,  diseases  of.  606 ;  aneurism  of,  637  ; 
aortic  disease,  congenital,  612 ;  area  of 
absolute  cardiac  dulness,  609 ;  of  rela- 


tive duineas,  608;  auscultation  of,  89; 
dilatation  of,  in  valvular  disease,  628; 
diphtheritic  paralysis  of,  852 ;  examina- 
tion of,  608 ;  hypertrophy  of,  in  con- 
genital diseases,  615;  hypertrophy  of, 
in  valvular  diseases,  628;  in  measles, 
988 ;  in  scarlet  fever,  969 ;  malforma- 
tions of,  610;  peculiarities  of,  In  early 
life,  606;  persistent  foetal  conditions, 
610;  position  of  apex  beat,  608;  In 
infancy,  608 ;  size  and  growth  of,  807 ; 
sounds  of,  reduplication,  610 ;  relative 
intensity,  609 ;  sudden  failure  of.  In 
diphtheria,  1035 ;  thrombus  of,  ante- 
mortem,  640 ;  transposition  of,  613 ; 
congenital  anomalies  of,  etiology,  610 : 
diagnosis,  614 ;  from  acquired  diseases, 
616;  from  anemic  murmurs,  616; 
lesions,  610;  frequency  of,  610;  sec- 
ondary, 613  ;  prognosis,  616  ;  symptoms, 
613 ;  treatment,  617  ;  functional  disor- 
ders of,  638 ;  symptoms,  638 ;  diagnosis, 
639;  prognosis,  639;  treatment,  639; 
murmurs  of,  631 ;  anemic,  637  ;  in  con- 
genital diseases,  614  ;  in  chorea,  725  ;  In 
marasmus,  241 ;  prognosis  of,  634 ; 
valves,  aortic  insufficiency,  633 ;  mur- 
mur of,  633 ;  aortic  stenosis,  632 ;  mur- 
mur of,  632 ;  mitral  insufficiency,  631  ; 
murmur  of,  631 ;  mitral  stenosis,  632 ; 
murmur  of,  632 ;  congenital  absence  of 
valves,  613  ;  tricuspid  insufficiency,  633  ; 
murmur  of,  633 ;  valvular  disease  of 
(see  also  Endocaboitis),  622 ;  chronic 
valvular  disease  of,  627 ;  lesions,  627 ; 
etiology,  628 ;  symptoms,  629 ;  clinical 
varieties,  631 ;  prognosis,  634  ;  diagnosis, 
635;  treatment,  636;  ventricle,  left, 
signs  of  dilatation,  632 ;  signs  of  hyper- 
trophy, 631 ;  right,  signs  of  hypertrophy, 
615. 

Hectic  fever  in  tuberculosis,  1094. 

Height,  21 ;  from  birth  to  sixteenth  year, 
20. 

Hemianopsia  in  cerebral  tumour,  786. 

Hemichorea,  724. 

Hemiplegia  in  acquired  cerebral  paralysis, 
801 ;  in  birth  paralysis,  797 ;  In  menin- 
geal hemorrliage,  109;  in  cerebral 
tumour,  786 ;  spastic,  795. 

Hermaphroditism,  false,  684. 

Hernia,  cerebri,  748 ;  diaphragmatic,  118 ; 
umbilical,  115. 

Herpes,  labialls,  275. 

Herpetic  stomatitis,  282. 

Hiccough,  730;  in  acute  perltonltia,  467; 
4n  appendicitis,  442 ;  in  hysteria.  735. 

Hip,  articular  ostitis  of,  907 ;  symptoms 
and  stages,  908;  physical  examination, 
908 ;  diagnosis,  910 ;  prognosis,  911 : 
treatment,  911. 

Hip-Joint  disease  (see  Hip,  Abticulab 
Ostitis  of),  907. 
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niBtory-taklng,  82. 

Hives  (see  Urticabia),  988. 

Hoarseness  with  adenoids,  302 ;  In  ca- 
tarrhal spasm  of  larynx,  400;  in  syph- 
ilis, 1114. 

Hodffkin's  disease,  805. 

Home  modification  of  mills  (see  Milk, 
Modification  at  Uomb),  188. 

Horlick's  food.  165. 

Hubbeirs  prepared  wheat,  165. 

Hutchinson's  teeth  in  late  hereditary 
syphilis,  1116. 

Hydatids  of  liver,  464. 

Hydrencephalocele,  747 ;  symptoms,  748 ; 
treatment,  740. 

Hydrocele.  687  ;  treatment  of,  688. 

Hydrocephalus.  789 ;  in  chronic  basilar 
meningitis.  776;  with  spina  bifida.  701, 
822 ;  acute  (see  Mbninqitib,  Tubbb- 
cuLous).  770-780;  'chronic,  external, 
780;  internal,  780;  etiology.  780; 
lesions,  700 ;  symptoms,  701  ;  prognosis. 
704  ;  diagnosis,  704  ;  treatment,  705 ; 
shape  of  head,  702 ;  congenital.  750 ; 
intra-uterine.  748;  syphilitic,  1111. 

Hydronephrosis,  655 ;  traumatic.  670 ; 
with  malformations  of  kidney,  658 ; 
with  renal  calculi,  678. 

Hydromyelus,  840. 

Hygiene  of  infancy,  1. 

Hyperesthesia,  general,  In  cerebro-spinal 
meningitis,  760;  in  infantile  spinal 
paralysis.  833 ;  hysterical.  734  ;  in  mul- 
tiple neuritis.  840 ;  in  scurvy,  247  ;  in 
spinal  meningitis,  827. 

Hypermetropia,  stigma  of  degeneration, 
810. 

Hypertrophy,  of  the  tonsils,  312 ;  muscu- 
lar pseudo-,  844. 

Hypodermic  medication,  67. 

Hypospadias,  684. 

Hysteria,  733 ;  etiology,  733 ;  symptoms, 
734  ;  psychical.  734  ;  sensory.  734  ;  Joint. 
734  ;  motor  and  convulsive,  735 ;  diag- 
nosis, 736;  prognosis,  736;  treatment, 
736. 

Hystero-epllepsy,  735;  treatment  of  at- 
tack, 737. 

Ice.  bag.  56 ;  cap.  40.  56 ;  coil,  56. 

Ichthyosis,  congenital.  023 ;  symptoms, 
023  :  treatment,  024. 

Icterus.  450 ;  in  epidemic  hemoglobinuria, 
02  ;  in  gastro-duodenitis,  342  ;  varieties 
in  newly  born,  77  ;  in  malformation  of 
the  bile  ducts,  78 ;  physiological  or 
idiopathic.  78. 

Idiocy,  804 :  Mongolian.  806 ;  amaurotic 
family,  807  ;  cretinoid,  807. 

Ileocolitis,  acute,  385;  etiology,  385; 
lesions.  386 ;  in  catarrhal.  387  ;  in  ca- 
tarrhal with  superficial  ulceration.  380 ; 
in   follicular  ulceration,   380 ;  in  mem- 


branous. 301 ;  associated  lesions,  308 ; 
symptoms,  catarrhal  form,  mild,  804 ; 
severe,  306;  follicular  ulceration,  396; 
membranous  form,  308 ;  diagnosis,  400 ; 
from  typhoid  fever,  400 ;  from  intaasus- 
ception,  400 ;  prognosis,  401 ;  treatment, 
401 ;  hygienic.  401 ;  medichial,  402 ; 
mechanical,  402 ;  broncho-pneumonia 
complicating,  553 ;  following  pertussis, 
1010;  in  influensa,  1127;  in  measles, 
087 ;  chronic,  404 ;  lesions,  404 ;  ca- 
tarrhal form.  404  ;  ulcerative  form,  405  ; 
symptoms,  406 ;  diagnosis.  407 ;  from 
general  tuberculosis,  408 ;  prognosis, 
408 ;  treatment,  408. 

Ileum,  congenital  atresia  of,  117. 

Imbecility,  804. 

Imperial  granum,  165. 

Impetigo,  bullous,  in  newly-born,  94; 
simple.    020 ;    c«>ntagioBa,   037. 

Inanition,  acute,  227 ;  etiology,  227 ; 
symptoms.   228 ;   treatment,   229. 

Inanition  fever,  120. 

Incubator,  12 ;  in  marasmus,  248. 

Indican,  in  urine  of  chronic  constipation, 
424 ;  of  intestinal  indigestion,  418 ;  test 
for,  in  urine,  650. 

Indicanuria,  650. 

Indigestion,  acute  gastric,  335 ;  etiology, 
335 ;  symptoms,  336 ;  diagnosis  from 
gastritis.  336 ;  treatment,  336 ;  vomiting 
in.  320 ;  chronic  gastric,  343  ;  etiology, 
343 ;  lesions,  343 ;  symptoms,  in  in- 
fants, 344  ;  in  older  children,  345  ;  prog- 
nosis, 345 ;  treatment  in  infants,  345 ; 
with  dilatation,  348;  acute  intestinal, 
361 ;  etiology,  361  ;  symptoms,  361 ; 
diagnosis.  362 ;  prognosis.  363 ;  treat- 
ment. 363 ;  chronic  intestinal.  413 ;  in 
young  infants,  413;  lesions,  414;  symp- 
toms, 414;  diagnosis,  415;  prognosis, 
416;  treatment,  416;  in  older  children, 
416  :  symptoms,  416  ;  prognosis,  418  ; 
treatment.  418. 

Infant,  care  of  newly  bom,  1 ;  when 
premature  or  delicate,  10. 

Infant  feeding.  166. 

Infant  foods.  164. 

Infarctions,  uric  acid,  in  kidney.  658. 

Infectious  diseases,  the  specific.  052. 

Infiation  of  bowel  in  intussusception, 
436. 

Infiuenza.  1123;  etiology.  1123;  lesions, 
1124;  symptoms.  1124;  mild  uncompli- 
cated type.  1124;  severe  uncomplicated 
type.  1124;  with  catarrhal  complica- 
tUms.  1125;  with  broncho-pulmonary 
complications.  1126;  with  gastro-enteric 
complications.  1127;  In  very  young  in- 
fants. 1127;  protracted  cases,  1127; 
complications  and  setiuele,  112K:  diag- 
nosis. 1128;  prognoHls,  1129:  treat 
ment,    1130 ;    broncho-pneumonia,    553 
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1126 ;  epidemic,  acute  otitis  in,  943 ; 
scarlatiniform  erythema  in,  971. 

Inhalations,  60 ;  in  bronchitis,  518. 

Inheritance  a  factor  in  disease,  80. 

Injections,  rectal,  in  ileo-colitis,  403 ;  in 
intussusception,  437 ;  subcutaneous,  of 
saline  solution  in  cholera  Infantum,  384. 

Insanity,  816 ;  etiology,  817  ; .  symptoms, 
817 ;  prognosis,  818 ;  following  typhoid 
fever,  1067. 

Inspection  of  sick  child,  34. 

Intermittent  fever,  malarial,  1132. 

Intertrigo,  020 ;  treatment,  934. 

Intestinal  obstruction  in  newly  bom,  117 ; 
acute,  from  intussusception,  428. 

Intestines,  diseases  of,  352 ;  amyloid  de- 
generation of,  410;  bacteria  of,  322; 
digestion  In,  321 ;  hemorrhage  from,  in 
newly  bom,  105 ;  in  typhoid,  1066 ;  In 
tuberculosis,  412 ;  length,  321 ;  mal- 
formations of,  352 ;  obstruction,  con- 
genital of,  117  ;  obstruction  by  omphalo- 
mesenteric duct,  118 ;  perforation  of,  in 
tuberculous  peritonitis,  473 ;  In  tuber- 
culous ulcers,  412 ;  in  typhoid  fever, 
1066;  tuberculosis  of,  410,  1086;  eti- 
ology, 411 ;  lesions,  411 ;  symptoms, 
412 ;  diagnosis,  413 ;  prognosis,  413  ; 
treatment,  413. 

Intoxication,  acute  gastro-enterlc,  364 ; 
etiology,  364 ;  relation  of  the  different 
etiological  factors,  866;  lesions,  366; 
symptoms,  simple  form,  368 ;  relapses, 
370 ;  cases  without  diarrhoea,  371 ;  diag- 
nosis, 372  ;  prognosis,  372  ;  prophylaxis, 
373 ;  treatment,  hygienic,  374 ;  dietetic, 
876 ;  medicinal  and  mechanical,  377 ; 
cholera  Infantum,  381 ;  etiology,  381 ; 
symptoms,  881 ;  prognosis,  383 ;  treat- 
ment, 383. 

Intubation,  498 ;  introduction  of  the  tube, 
409;  treatment  while  the  tube  is  in 
place,  601 ;  removal  of  tube — extuba- 
tion,  503 ;  advantages  over  tracheotomy, 
503 ;  retained  intubation  tubes — pro- 
longed intubation,  504 ;  in  acute  ca- 
tarrhal laryngitis,  496 ;  in  syphilitic 
laryngitis,  508 ;  in  pertussis,  1014. 

Intubation  set,  0'Dwyer*s,  498. 

Intussusception,  428 ;  varieties  of,  428 ; 
etiology,  429 ;  lesions  and  mechanism, 
430 ;  symptoms,  431  ;  course,  duration, 
termination,  434  ;  diagnosis,  435  ;  prog- 
nosis, 435  ;  treatment,  436  ;  laparotomy, 
437  :  in  the  dying,  429. 

Invagination  of  intestine  in  intussuscep- 
tion, 431. 

Iodides,  elimination  of,  in  milk,  138. 

Iritis,  syphilitic,  1111. 

Iron,  tonic  preparations  of,  52. 

Irrigation,  intestinal,  in  chronic  indiges- 
tion, 419 ;  as  antipyretic,  50 ;  of  the 
colon,  method  of,  65. 


Ischlo-rectal  abscess,  457. 
Italians,  rickets  In,  252. 

Jacket,  oll-sllk,  61. 

Jaffa's  test  for  Indlcan,  650. 

Jaundice  (see  also  Icterus),  459;  ca- 
tarrhal, 341. 

Jaw,  necrosis  of,  from  alveolar  abscess, 
279 :  In  gangrenous  stomatitis,  291 ;  in 
ulcerative  stomatitis,  284. 

Jejunum,  congenital  atresia  of,  117. 

Joints,  diseases  of,  899 ;  hysterical  affec- 
tions of,  734 ;  in  scarlet  fever,  968 ; 
rheumatism  of,  1142 ;  suppuration  of, 
in  newly  born,  84 ;  swelling  of,  in 
scurvy,  248 ;  ecchymoses  about,  in 
scurvy,  247 ;  tuberculous  diseases  %t, 
900 ;  etiology,  901 ;  lesions,  primary, 
901 ;  secondary,  902. 

Junket,  161. 

Kemp's  tube,  65. 

Kemig*s  sign,  760. 

Keratitis,  interstitial,  in  late  syphilis, 
1111,  1117. 

Keratoma,  diffuse,  923. 

Kidney,  diseases  of,  654  ;  acute  congestion, 
of,  659 ;  acute  degeneration  of,  660 ; 
benign  tumours  of,  674  ;  calculi  in,  675  ; 
chronic  congestion  of,  659 ;  contracted 
(see  Nephritis,  Chronic),  668;  cystic 
degeneration  of,  655 ;  floating,  658 ; 
granular  (see  Nephritis,  Chronic), 
668  ;  hemorrhage  from,  In  newly  bom, 
106 ;  in  scurvy,  246.  248 ;  horseshoe, 
655 ;  hydronephrosis,  655 ;  traumatic, 
679 ;  malformations  and  malpositions 
of,  654 ;  malignant  tumours  of,  671 ; 
etiology,  672 ;  symptoms,  672 ;  diag- 
nosis, 674 ;  treatment,  674 ;  nephritis, 
acute  diffuse,  660 ;  acute  exudative, 
660  ;  chronic,  667  ;  perinephritis,  679  ; 
pyelitis,  674 ;  pyelonephritis,  656 ; 
pyonephrosis,  675  :  single,  655  ;  tubercu- 
losis of,  670.  1086 ;  uric  acid  infarction, 
658 ;  waxy,  667 ;  in  diphtheria,  1028 ; 
In  scarlet  fever,  967. 

Klebs-Loeffler  bacillus  (see  Bacillus  of 
Diphtheria).  1020,  1041. 

Knee,  articular  ostitis  of,  911 ;  symptoms, 
912 ;  treatment,  913  ;  subluxation  of,  in 
infantile  spinal  paralysis,  835  ;  swelling 
of.  In  scurvy,  247 ;  white  swelling  of 
(see  Knee,  Articular  Ostitis). 

Knee-jerk,  In  acquired  cerebral  paralysis, 
802;  In  birth  paralysis,  799;  lost.  In 
diphtheritic  paralysis.  852;  In  infantile 
spinal  paralysis,  835  ;  In  multiple  neu- 
ritis, 849. 

Knee-joint  disease  (see  Knee,  Articulab 
Ostitis). 

Knock-knee  In  rickets,  263. 

Kopllk's  sign,  in  measles,  989. 
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K/pliaal*  In  rick  via,  261  ; 
la  «pliiml  c&i-lM.  002. 


JTli 


Uictnltmmln.  132.  14S.  192^  Itl. 
Lactiitrd  fcH)d.  Ulfi. 

luictuaivtrr,  Hutbor'*.  ISi. 

lActo-tin'ii«r»U*  14Kd. 

LArt<>iic>f»jM*,  F««cr*«,  14T. 

Iji  irrltfiM*  (m^  lT>ir\AKH%A^,  1123* 

Ijiiidry'M  (mrfttjiila.  !*i:;. 

I  Ji  (Ml  rut  1 1  my,  In  rltranlc  pcrllcmlUfl^  wllk 
a«clti-«»  470 ;  In  UHttMHWCwptlott,  4JI7 ; 
1&  tubrrculotui  t*<^f1toilltl«,  471k 

Larxmrlvmu*  «trlilnlt»,  711* ;  wfmptomM, 
720 ;  dlajcuoftU,  720  :  trraiiii«at.  731 ;  Itt 
HrkHA.  2(17  \   wlUt  tM«n|r,  717. 

LArjriicttl*.  mcutif  catarrhal,  492;  l«iloii«» 
4112 :  »rtiitifiJia«,  41>2 ;  dtafBoala  fnMD 
■wnubranoua  UryofltU^  4IIS;  progaoaU, 
404 ;  UMlttisnu  104 ;  rmuuTliAl,  t»  nwi- 

V«ii«a(]oiUi  of  pharfnm.  ftiNt :  tulMmi- 
lOM^  AOQ;  fvufallllle,  54i7 :  with  M« 
CrowtHii  of  luynm,  ftOS:  nvmbrmooti*, 
400 ;  syroiHoaw,  4m  i  cottfw.  4INI ;  prof - 
iMwIaw  4t>7:  iIUsihi«I%  4tT  i  trMtflMSl. 
407 ;  bf  rttlomvl  fiiaili»ilMM,  407 ;  Mil- 
toxin,  40?!  ciiMtrstlrB  aaM«fl»  4M; 
louibsttiiB,  406;  tmr^m^ums*  4ftS£ 
■fiaxinodlc.  4S0:  «iliso«o«a  <«#•«■  «C 
irlottlftK  flOft* 
U^rrngottrnkf  tor  foff«li»  boty  to  taffvs. 

1100. 

LtfTU.  dlMAaa  of.  4^ :  fttSAir^Al  ipnM 
of.  4aO;  •Uolocr,  480;  IwloMw  4813 
mjFn^mnm,  400:  tflogiaota.  400;  ffiw 
loiyaiiMUM  iiffteliiv  4W>:  t»^Mi  ■«»< 
OffttaoiM  larragltlfl^  iOl :  tnaotoMil,  «01 ; 
tnm  Uma  umlft.  998:  «uh  adfli^ 
808:  ilpdttlwfte  9i,  480.  1033;  «anliB 
8o«lM  lb.  808:  Imotaotlfls  <  488;  |« 
■^■tia.  888:  to 
I08T,  1080.  o^v  cmirtOs  «C 
glfftoala  of,  «lntiUtv>4  t»r 
fUnOA,  1108;  vnpUU*  iiC  889. 
1110:  iitWrmla^  ot  808l 

lMmmr*m  vma/ttu  888. 

I^vai»  iM»  IfOiiArii  WAJitttsoK 

Iift>fiPtfw»nhi8ilK  80Bt«  4< 
I84w 


•a8    ^nMPMlfl,    870; 
trivtaMSC  870. 
LMiror7l«Mi«,    MUiltlos* 
vmlw,   888  c  8f«iOio«tl« 
«»iitefta.   1088;  IB  i 


Ucteo  oiticxtus    !■••  tTsncAstAh  088 i 

t»opicil«,  888* 
UcOIC'a  too4  188. 
Uoww'itf,  lo  ■08I8<8H08  of  tfow'a  Bilk. 

184. 
Up*  ocMao  of«  S78;  p^rmtim,  278:  81»* 

•UM  of,  aT8;  teipM  ot  tT8:  aoUw 

nistliiiia  of,  ST4» 

LKkiurla.  640* 

U^rr.  diMMMO  ot  488:  88w«m  at,  48iv 
•cut*  foltov  otfoobf  of,  480;  aajioU 
i^wwiUlim  of,  483;  Mllftry  t^lroll, 
484:  dfflMMta  oi,  481;  coafwUMi  oC 
480;  «Alafit4U  to  MOtfirtloo.  488;  !■ 
minM,  481 ;  lo  eUtlutHM  <Mrty).  488: 
to  ffittooto  08«8l8r  dlooM>,  888;  CMtj. 
488 ;  ftitly.  to  otOMOOtooo  ekll8fM,  827 ; 
to  aioro«Bitio»  SSO;  foartJoool  dtowr8tto 
ot  450;  taydatldo  ot  484 ;  to  Hckito. 
287:  to  sTpliUU,  licio.  1118:  to  toOor* 
mloOtab  1085:  lanUi^^cNi*.  1112;  OM^ 
fiiiiMOtlooi   ttod    salinoltloao   ot   48i; 

8B0  888    pBflltMOl  ^^  iM,  000 «  •OOOfCTK 

iHto  ot  1888:  mzy,  4«Ss  «ol8il  ot 

to  loteocj.  438. 
l4MA*r'ft  uoHUuo  {tm  MAcujuim  m  tnru 

TMOOU),  1088^ 

LBBibRf  pnoetwv,  784 :  tnterelv  ^memii  to 
8ol4  7T5. 

U88.*liiiiiiot8aO;  oOnM«tiii;o^ 
mtamm  «t  to  ocvto  Imai^o  poowiiioto, 
841 ;  ocvto  DflOiiliio  0t  to  Botorta. 
1188 :  AksfooM  ooiaiw  to.  1081 :  co» 
OV  AvoMrolloo  of.  lOTH ;  rpltopiw  «<, 
IPBOI  UMplOMtl 

888;  to  ocoto 

cMiaatol  otoltotoitoof.  T4 1 

ot  880 ;  ooMw  to  it«o«Mtlo  sf  I 

818:  0U«r«oo  of.  8*8:  otiolofl 

80T  (  888gri«t  of.  to  loOor 

88:   loflotbtt  ot   73.   aaitory   loiMiru 
look  ot  18771  porvttoflttao  to   iJiwoi 
811;  to  tatoocy  oai  ao^rljr   rtinOiil 
888;  pitfolcol  osoaiteoUos  of.  iiO;  to- 

■pOrtlOO,    810.    pftlptfUoil.    818.    pprrv* 

ilMk  All  I  oooroHaUott,  Oil :  otfoc^^r. 
ot  810, 

corvkoC  8804  touaifctol  1083;  ooftf 
lo»moo  to  CNtaPfOto^a  18t4  s  oMtorgii 

888 ;  to  OAlMitrlllo*,  SS3 ;  fii^ooocy  of 

itooHiTtol,    888 1    to     loi9    fcinitoiry 

^■pii<i>8lpfcUtotto.  1888:  to  oMlH 
fotof,  888 ;  olMpli  mpftt^tooto  oC  888: 
■H— llio    oo8   fntoiifr  onoo   of  ilM 

ilwoi  at  887! 
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1001;  lesions,  1074,  1082;  symptoms, 
1001 ;  physical  signs,  1108 ;  diagnosis, 
1103 ;  cervical  tuberculosis  of,  888 ; 
mesenteric,  410,  1075;  etiology,  410; 
lesions,  412 ;  symptoms,  412 ;  diagnosis, 
412;  treatment,  413;  in  diphtheria, 
1027  ;  in  riclcets,  266 ;  in  tonsillitis,  810  ; 
epitrochlear,  in  syphilis,  1117 ;  mesen- 
teric, often  enlai:ged,  in  marasmus;  239  ; 
in  typhoid  fever,  1068 ;  tuberculosis  of, 
888  ;  retro-pharyngeal,  abscess  of,  295. 

Lymph  nodules  of  intestines,  ulceration 
of,  889. 

Lymphadenoma  of  stomach,  350. 

Lymphangioma  of  tongue,  275. 

Lymphatism  (see  Status  Lymphaticus), 
879. 

Lymphocytes,  867. 

Magendie,  foramen  of,  in  hydrocephalus, 
789. 

Malaria,  1131;  etiology,  1131;  lesions, 
1132 ;  symptoms,  1132 ;  masked  and 
irregular  forms,  1135 ;  subacute  or 
chronic  forms,  1137 ;  diagnosis,  1137 ; 
prognosis,  1138 ;  prophylaxis,  1138 ; 
treatment,  1138 ;  quinine,  methods  of 
administration,  1138;  dosage,  1139; 
acute  pulmonary  congestion  in,  1136 ; 
contracted  in  utero,  1131 ;  spleen  in, 
898. 

Malformations  as  cause  of  sudden  death, 
44. 

Malnutrition,  230 ;  etiology,  231 ;  symp- 
toms in  infants,  231  ;  symptoms  in  older 
children,  233 ;  diagnosis,  234 ;  prog- 
nosis, 234  ;  treatment  in  infancy,  235 ; 
treatment  in  older  children,  237. 

Malnutrition,  marasmus,  238. 

Malted  milk,  165. 

Malt  extracts,  use  of,  in  diet  of  nurse,  137. 

Maltose,  substitute  for  milk  sugar,  127. 

Mania,  817 ;  acute,  following  typhoid 
fever,  1067. 

Marasmus,  238 ;  etiology,  238 ;  lesions, 
230 ;  symptoms,  241 ;  complications, 
241  ;  diagnosis.  242 ;  from  tuberculosis, 
242.  1088 ;  prognosis,  242 ;  treatment, 
243 ;  fatty  liver  in,  464 ;  general  oedema 
In,  682  :  modification  of  milk  in,  216 ; 
tuberculosis  resembling.  1087. 

Massage,  G8  :  in  chronic  constipation,  425 ; 
in  malnutrition.  236 ;  of  breasts  to  in- 
crease milk.  174. 

Mastitis  in  the  newly  born,  116. 

Mastoid  disease,  cerebral  abscess  follow- 
ing, 780  :  in  acute  otitis,  047. 

Masturbation,  744 ;  etiology,  744 ;  symp- 
toms. 744  :  prognosis,  745  ;  treatment  of, 
746 ;  a  cause  of  epilepsy,  709 :  of  in- 
sanity, 817;  of  functional  disorder  of 
heart,  638. 

Matzoon,  160. 


Measles,  077;  broncho-pneumonia  compli- 
cating, 662;  complications  and  lequelss, 
085  ;  desquamation,  982  ;  diagnosis,  989  ; 
digestive  system,  987 ;  diphtheria  In, 
987 ;  duration  of  infective  period,  978 ; 
ears,  944,  987 ;  eruption,  981 ;  etiology. 
977 ;  eyes,  988 ;  gangrenous  dermatitis 
In,  936;  German  (see  Rubblla),  993; 
hemorrhage  in,  988  ;  liemorrhagic,  981 ; 
heart  in,  988;  lleo-colitls,  984;  incuba- 
tion, 978;  invasion,  980;  kidneys  In, 
988;  larynx  in,  986;  lesions,  979; 
lungs,  985 ;  lymph  nodes,  988 ;'  mode  of 
Infection,  979;  mortality,  989;  nervous 
system  in,  984 ;  other  infectious  diseases 
in,  988;  otitis,  984;  predisposition, 
977  ;  prognosis,  989  ;  prophylaxis,  990  ; 
pseudo-diphtheria  in,  1059 ;  quarantine 
in,  991 ;  skin  in,  988 ;  symptoms,  980 ; 
symptoms,  mild  cases,  982 ;  symptoms, 
moderate  cases,  983 ;  symptoms,  severe 
cases,  984  ;  throat,  986 ;  treatment,  991 ; 
tuberculosis  following,  988. 

Meats,  allowed  from  third  to  sixth  years, 
222  ;  forbidden  from  third  to  sixth  years, 
223. 

Meckel's  diverticulum,  114,  353. 

Meconium,  composition  of,  328. 

Mediastinum,  anterior,  abscess  of,  1103 ; 
tumour  of,  due  to  tuberculous  lymph 
nodes,  1103. 

Medlastinltis,  618. 

Melancholia,  817. 

Melsna,  105. 

Mellln's  food,  165. 

Membrane,  in  diphtheria,  1023 ;  in  pseudo- 
diphtheria,  1057. 

Meningeal  hemorrhage,  1,  751,  796. 

Meninges,  diseases  of,  747. 

Meningitis,  acute,  754 ;  cerebro-spinal, 
754  ;  mild  cases,  759 ;  usual  form,  758  ; 
course,  duration  and  termination,  763  ; 
diagnosis,  764 ;  diagnosis  from  tuber- 
culous, 765  ;  eruptions  in,  759  ;  etiology, 
754 ;  from  acute  otitis,  948 ;  in  newly 
l)om,  84  ;  in  typhoid  fever,  1067  ;  puru- 
lent, in  acute  broncho-pneumonia,  653  ; 
hyperacute  form,  757 ;  lesions,  755 ; 
leucocytosis  in,  762 ;  lumbar  puncture 
in,  764  ;  malignant  cases,  757  :  nervous 
system  in,  760 ;  pulse,  762 ;  respiration, 
762  ;  special  senses,  761 ;  sporadic  cases, 
759  ;  symptoms,  759 ;  temperature,  761  ; 
diagnosis,  764 ;  prognosis,  763 ;  treat- 
ment, 766. 

Meningitis,  simple  acute,  767 ;  etiology, 
767  :  lesions.  768  :  symptoms,  768  ;  diag- 
nosis, 769 ;  treatment,  769. 

Meningitis,  chronic  basilar.  775 ;  lesions, 
776 ;  symptoms,  776 :  diagnosis,  777 ; 
treatment,  778 ;  spinal,  826 ;  symptoms, 
827  :  treatment,  827  ;  syphilitic,  1111. 

Meningitis,  tuberculous,  770 ;  lesions,  770 ; 
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edoloffy,  771  ;  ejmvtomn,  T71  :  duimtton. 

774;    coarwe,    varlaUon    of,    774;    dllag- 

domIii«   774 ;    pjoj^qobIb,    775 ;   treatment* 

775  ;  lumbar  pyiii  ture  In*  775 ;  KsptrS' 

tory  curve   Id,   77a ;  temperftture  cunrc 

Id,  773, 
MeolDgocele    of    bralti,     747 ;    ■ymptoma, 

748  ;  treatment,  740 ;  of  cord»  S21. 
MetilDjfo-eaceiiballitii.   796. 
Men  logo- myelocele.  821. 
Menntninilan,  effect  on  dutrIqic.  136. 
Mental    defecta,    804 ;    clavalfleatlaQ,    804 ; 

dliLf^nosts,  808  ;  irefttioeat.  S09v 
Mercury,    ellnifiiatlon    of,    In    mtlk^    1B8 ; 

ulcerative     fit  o  mat  It  la     from,     284  ;     In 

Bjpbllls^  11:22. 
Mkrooephnlus,  750. 
MIcro-f^rijriinliimH  In  cow's  mllk»   140;   aee 

a  I  HO    ItACTCRtA. 

Micturklou.  dlfncatt  or  patnfuU  B97 ;  fre- 
quen^^y  of*  643, 

MUlarlA,  924  ;  pApulosa,  925 ;  treatment 
025  :  rubra,  924. 

Milk,  cow's,  inu:  ndditino  of  other  aub- 
alanreM  to,  211  :  averaK^  percentagea  oC 
182:  hwrtiTlolojrlcal  RtaDdard  for,  143; 
handling  and  lrftn«iHjrtatlon  of,  145; 
«?ertifled*  144,  14."»  ;  comjwsttlon  of,  145  ; 
a VI* rage  i>ercentage«  In,  from  dilferenl 
breeds,  14(S ;  examlDatlon  of,  140;  co* 
ablation  of^  In  Ktomarti,  820 ;  cream, 
140 :  roTii laminated,  caune  of  dlarrbipa, 
350;  dlir(*reoce*<  from  human  mUk.  14S; 
dlpbtherla  bad  III  in.  141,  15:1;  tamscn- 
tlalfl  of,  for  Infant  feedlnit.  140;  for- 
my  lie  from  diluting,  lin  ft  Meq. ;  micro- 
organlamn  In,  140 ;  modification  of,  t>er- 
centage  or  American  metbcMJ  of,  IMl, 
216  :  at  borne.  188  ;  top-milk,  150  ;  for- 
mula from  topmllk,  191,  193,  194; 
acbedule  of  percent agea  for  first  year, 
1H8 ;  ncbedule  (fhowhig  qitantttleit  and 
Intervala  of  fet=^lng*  204 ;  borne  modifi- 
cation for  early  montbft,  189  ;  for  mid- 
dle period,  19'J  ;  for  latter  part  of  flrat 
year.  194;  for  Merond  year,  210;  rulea 
for  varying  f>ert^ntagea,  104 ;  modi fli ca- 
tions required  by  particular  aymptomat 
190  ;  In  dlfflcutt  caaea,  208  ;  In  ftummer 
dlarrbtea*  375 ;  In  acute  Indlgeatlon^ 
363  ;  In  cbrontc  coniitlpatloo.  424  ;  paa> 
tettrisatlon  of,  153;  protelda  of,  126; 
aterltisatlOD  of,  at  167*  F.,  153  ;  sterlll- 
xatlon  of,  at  212"  R.  152;  »tertll»ed, 
•curvy  aaerlbed  to,  24,'>  ;  tubercle  bacilli 
In,  1073;  typbold  contamination  of.  141  ; 
condensed  (see  Cukhenssd  Milk),  157; 
peptonlsed,  156  ;  peptonlsed,  use  of,  210  ; 
preparation  at  each  feeding,  211 ;  dan- 
gers from  long  tise  of,  211. 

Mllk-tabc^ratorlea,  185. 

MLlk-Augar,  nwm  of,  as  food.  127;  aolu* 
tlon,  bow  to  prepare,  183. 


Milk,  woman's.  12^ ;  physical  charactert 
of,  129;  colostnim  of,  120;  dally  quan- 
tity of,  130;  average  quantity  at  one 
nunilng,  132;  composition  of,  132;  pro- 
teld».  126,  132,  14g;  fat,  U3 ;  sugar. 
133;  aalti,  133;  reaction,  134;  apeclflc 
gravity,  184,  136;  average  iiercentagea 
of,  182 ;  conditions  affecting  compo«l- 
tlon  of,  136;  menatmatlon,  136;  diet, 
137;  dmga,  138:  pn»gnancy,  138;  ellm- 
Ination  of  antitoxin  and  otber  protective 
substancea,  130:  nervone  impressions, 
130;  examination  of,  133;  quantity. 
134  ;  determination  of  fat,  130 ;  sugar, 
135;  protelda.  126.  135.  148;  variatlona 
In  quality,  136;  apparatus  for  examin- 
ing, 136;  60W  e8tAbllttt)i?4,  120;  bow  to 
modify  quantity  and  quality,  173-175; 
indications  of  scanty  supply,  171. 

ModlAed  milk,  from  milk  lalxiratory.  185  t 
sample  prescription,  186;  schedule  for 
feeding  from  birth,  188 ;  made  at  borne 
(see  Milk.  Modification  ov,  at  lioMaj. 

Mongolian  Idiocy,  806. 

Monoplegia,  In  birth  paralysis,  707;  In 
cerebral  bsmorrbage,  109  ;  In  cerehral 
tumour,  786. 

MttrbUll  (see  Mbaslbs),  077. 

Morbus  coxarins  (aee  Hip.  AaTicuLAa 
OSTlTia   OF),  fJO". 

Morbus  macnioaus  Werlhofll  (sec  Pvbp 
ptru),  871, 

Morphine,  dosage  of,  58.  468 ;  doaage  In 
convulalonii.  707 ;  bytMKlermlcaUy  In 
cholera  Infantum,  384  ;  In  gastro4iitc»- 
tlnal  Intoxication,  370. 

Mortality  at  different  ages,  42,  43;  chief 
cauaea  of.  42. 

Morton's  0ald.  826. 

Mouth,  dlseaaes  of  (aee  also  Stokatitis), 
274.  281  ;  applications  to,  280 ;  care  of. 
at  birth,  1,  3 ;  hemorrhage  from.  In 
newly  born,  105  :  h«morrhagea  from,  in 
scurvy,  248 ;  malformations  of,  274 ; 
mocona  patcbea.  In  syphlUs,  1114  ;  syph- 
ilis of,  280;  *' tapir/*  846;  ayrfoglllg 
of,  50, 

Mouth -bree thing,  with  hypertrophy  of  ton- 
sils, 312  ;  adenoids.  301  ;  retro  pharyn- 
geal abAcesp.  296. 

Mucous  memtirsjieSt  frequency  of  Invulve- 
meat  In  childhood,  40 ;  In  rlcket«,  266, 

Mucona  patchea.  syphllltlr.    1114. 

Mumps,  1016;  complications  and  secjiteltt, 
101 H;  diagnosis,  10V9;  Hlology.  1016; 
Incubation,  1017  ;  pathology  and  le»tona, 
1016;  pr«>gno«ls,  1010,  qua  ran  tine  In, 
1019  ;  aymptoma,  1017  :  treatment,  1010. 

Murmura.  cardiac  (see  IIbart  Mr'anraaK 

Muaelea,  atrophy  of,  842;  In  Infantile 
spinal  paralysis.  8.^4  ;  In  multiple  neu- 
rlUs,  840  •  in  myelitis,  828  ;  c*»uir»rfures 
of,  hyaterliml*  735 ;  In  aoqnif«d  cerohcai 
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paralysis,  802 ;  in  birth  paralysis,  799 ; 
development  of,  25 ;  flabbiness  of,  in 
rickets,  264 ;  rigidity  of.  In  birth  paral- 
ysis, 798 ;  spasm  of,  about  rheumatic 
Joint,  1142. 

Muscular  atony,  as  cause  of  chronic  con- 
stipation, 423. 

Muscular  atrophies,  different  types  of, 
842. 

Muscular  pseudo-hypertrophy,  844. 

Mustard  bath,  56 ;  paste,  54  ;  pack,  54. 

Myelitis,  827  ;  symptoms,  828 ;  treatment, 
828  ;  compression,  from  Pott's  disease, 
829 ;  lesions,  829 ;  symptoms,  830 ; 
course  and  prognosis,  830 ;  diagnosis, 
881 :  treatment,  831 ;  diffuse,  828 ; 
transverse,  828. 

Myelocytes  in  leukemia,  869 ;  in  diph- 
theria, 1029. 

Myocarditis,  636 ;  lesions,  636 ;  symptoms, 
637  ;  diagnosis,  637  ;  treatment,  637  ; 
aneurism  in,  637  ;  toxic,  in  diphtheria, 
852,  1028;  in  scarlet  fever,  969;  in 
syphilis,  1111. 

Myopia,  stigma  of  degeneration,  819. 

Myotonia,  congenital,  730. 

Nail-biting,  747. 
Nails  in  syphilis,  1115. 
Neck,  cellulitis  of,  in  scarlatina,  065 ;  con- 
genital fistula  of,  314  ;  wry  (see  Tobti- 

COLLIS). 

Necrosis  of  bone  in  syphilis,  916,  918. 

Negroes,  rickets  in,  252. 

Nematodes  (see  Wobms,  Intestinal), 
448. 

Nephritis,  acute  diffuse,  660;  etiology, 
660 ;  lesions,  661 ;  symptoms,  662  ;  pri- 
mary form  in  infants,  662 ;  in  older 
children,  663 ;  secondary  form,  663 ; 
prognosis,  664 ;  treatment,  665 ;  in 
broncho-pneumonia,  554 ;  acute  paren- 
chymatous type,  662 ;  chronic,  667 ;  eti- 
ology,   667 ;     lesions,    667 ;    symptoms, 

668  ;  of  the  parenchymatous  type,  668 ; 
of  the  interstitial  type,  669 ;  prognosis, 

669  ;  diagnosis,  660  ;  treatment,  670 ; 
chronic  diffuse,  with  hydronephrosis, 
656 ;  chronic  interstitial,  syphilitic, 
1111;  in  diphtheria,  1028;  interstitial 
(see  Nephritis,  Chbonic),  660;  post- 
scarlatinal, 967. 

Nerves,  peripheral,  diseases  of,  846. 

Nervous  impressions,  effect  of,  on  nursing, 
139. 

Nervous  system,  diseases  of,  699  ;  diseases 
of,  functional,  701 ;  general  hygiene 
of,  5 ;  peculiarities  of,  in  childhood, 
700. 

Nestl6'8  food,  164. 

Neuritis,  multiple,  846;  etiology,  846; 
lesions,  847 ;  symptoms.  848 ;  course 
and    prognosis,    849 ;    diagnosis,    850 ; 


treatment,  850 ;  after  diphtheria,  851 ; 
in  malaria,  1136 ;  optic,  in  acute  menin- 
gitis, 761 ;  in  cerebral  tumour,  785 ; 
with  cerebral  abscess,  782. 

Newly  l)orn,  diseases  of,  60 ;  acute  Infec- 
tious diseases  of,  81 ;  acute  pyogenic 
diseases  of,  81 ;  atelectasis,  congenital, 
74 ;  asphyxia,  69 ;  blood  in,  peculiarities 
of,  856 ;  care  of,  1 ;  diseases  or  accl- 
denu  at  birth,  30;  dermatitis  exfolia- 
tiva, 922  ;  facial  paralysis  in,  110 ;  fatty 
degeneration  of,  93 ;  hemorrhages  ln« 
95 ;  hemorrhagic  disease  of,  1(X) ;  hyper- 
pyrexia in,  120 ;  inanition  fever  in,  120  ; 
Icterus  in,  77 ;  Infection,  31 ;  malforma- 
tions, 30;  mastitis  in,  116;  ophthalmia 
of,  87 ;  pemphigus  In,  94 ;  peritonitis  In, 
465;  sclerema  in,  118;  skin  of,  922; 
ulcer  of  stomach  in,  849. 

Nightmare,  742. 

Night-terrors,  742. 

Nipples,  care  of,  during  lactation,  169 ; 
fissure  of,  hematemesis  from,  351  ;  rub- 
ber, choice  of,  201 ;  care  of,  201. 

Nodding  spasm  of  head,  729. 

Nodes,  lymph  (see  Ltmph  Nodks),  877. 

Nodules,  subcutaneous  tendinous,  In  rheu- 
matism, 1144. 

Noma  of  vulva,  692  (see  Stomatitis, 
Oanobbnous),  290. 

Nose,  diseases  of,  478 ;  deformities  of.  In 
hereditary  syphilis,  485 ;  difficulty  In 
blowing,  with  adenoids,  301 ;  diphtheria 
of,  1025 ;  discharge  from,  with  ade- 
noids, 301 ;  foreign  bodies  in,  481  ; 
hemorrhage  in,  487 ;  in  newly  born, 
105  ;  in  scurvy,  248 ;  in  hereditary  syph- 
ilis, 485,  1010 ;  in  late  syphilis,  1118  ; 
polypi  In,  482 ;  pseudo-diphtheria  of, 
1057  ;  sprays  for,  57  ;  syringing,  58. 

Nurse,  effect  of  diet  on  milk  of,  137 ; 
requisite  qualities  in,  10 ;  wet  (see 
Wet-nubsb). 

Nursery,  temperature,  ventilation,  9. 

Nursing,  at  night,  171 ;  when  discontin- 
ued, 171 ;  during  acute  illness,  224  ;  dur- 
ing first  days  of  life,  169  ;  hours  for.  In 
newly  bom,  170,  171 ;  during  Illness, 
178 ;  Importance  of  good  habits,  170 ; 
inadequate,  symptoms  of,  171 ;  maternal, 
contra-lndicatlons  for,  167. 

Nursing-bottles,  choice  of,  201 ;  care  of, 
201. 

Nutrient  enemata,  67. 

Nutrition,  derangements  of,  226 ;  acute 
inanition,  227 ;  malnutrition,  230 ;  ma- 
rasmus, 238 ;  faulty,  diseases  due  to, 
244  ;  importance  in  pediatrics,  124. 

Nystagmus,  729 ;  In  cerebral  hemorrhage, 
110 ;  in  hydrocephalus,  794 ;  in  tuber- 
culous meningitis,  773 ;  stigma  of  de- 
generation, 819 ;  with  tumour  of  crura 
cerebri,  786. 
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OitmeAl  water,  1«4. 

0'Dwy«r's  InlubatlaD  «et,  498. 

CEMemn,  In  nt^ute*  dllTuw  neplirltti,  662, 
66a ;  Id  Atii^mla,  861  ;  In  chronic  ne- 
phritis, 068  :  In  eardiac  dlfU'Sfi^,  tlliO  ;  In 
delicate  Infnnts.  12(IK  to  ktikipmla,  870; 
of  face  from  pf  easy  re  at  rotit  of  tung. 
1102 ;  geaerat,  In  marasmua,  241 ;  not 
from  renal  dl««i»e,  682. 

CEUji'nm  KlottLdls.  505 ;  rare  la  acute  ca- 
tarrhal laryngitis^  492 ;  In  corrosive 
cBflOpbaKltlii,  31(t ;  In  quinsy,  31 K 

<X28opbagUls,  acute,  315 ;  catarrhal,  S16 ; 
corroslre^  315. 

CESBophagus,  dlseaseii  of,  314  ;  abscess  b«* 
blad,  316  ;  congenital  narrowing  of,  314  : 
congeDltal  olMtnirtlon  In,  314:  diph- 
theria of,  1026;  malformations  of,  314; 
pseudo-dlpbtberla  In,  315  ;  wtrkture  of, 
314  ;  tbrUHh  In.  315  :  In  scjirlatlna,  956, 

OIS  en(*niata,  07. 

OUedallk  Jacket,  61. 

OiET>batttlM  In  n»>wl,v  born,  82. 

Omphiilu-me»ent**ri<'  duct,  118,  353. 

Onychia,  Myphllltlc   1115, 

Ophthttlttila,  Konorrb*pal,  87 ;  In  newly 
born.  Hi ;  treatment,  88. 

Opistholooua,  ^-ervlcalr  730 ;  hysterical. 
736 ;  In  cvr^'brrt'splnal  meningitis,  75H  ; 
In  lilrth  paralyslSt  798 ;  In  menlnge&l 
haemorrhage,  109,  110;  In  chronic  ba^ltar 
menlDglcla,  776 ;  In  maraamna,  242 ;  Ln 
ttiberculoiia  menln^ltlat  773. 

Oplum^  elimination  of.  In  milk,  138 ;  la 
gastroenteric  Intoxication.  379 ;  In 
bronchitis,  51 H;  preparations  and  dos- 
age, 53. 

Optic  nerve,  atrophy  of,  in  cerebral  tu- 
mour, 785. 

Orange  Jylce  lo  aeurvj,  260. 

OrchltU,  In  mumps,  1018 ;  In  spe<;tflc  ore- 
ibrltis,  686;  syphilitic,  1111;  tubercu- 
lous. 108  (J. 

OrtbopDtpa,  in  chronic  valvular  diseaaet 
629 :  in  fu actional  disorders  of  the 
heart,  tt^iS. 

Ofiteo-mjelltls,  acute  (see  AarHatTlSi 
AcuTSlt  899;  acute,  syphilitic,  916;  In 
newly  born,  84;  tuberculous,  913; 
symptoms,  914  ;  dIagnosLa.  915 ;  treat- 
ment, 915. 

Osteoperiostitis,  chronic,  syphilitic,  917. 

OFteotoaiy  in  rickets,  273. 

Chititis,  primary,  followed  by  Joint  disease, 
902;  simulated  by  scurvy,  249. 

Otitis,  acute,  943  ;  etiology,  943  ;  leslona, 
945  ;  catarrhal  form.  944 ;  phlegmonous 
furm,  944 :  symptoms,  944 ;  local  ap- 
pearances, 946  ;  diagnosis,  946  :  compile 
cations  and  si>quelB,  947 ;  treatment. 
948;  cerebral  abscesa  In.  780,  948; 
tbromboala  of  lateral  sinus  in.  948; 
facial  paralyaia  In,  948;   labyrinth  In,  | 


948 :  mastoid  disease  In,  947 ;  menln* 
gttla  In,  94i ;  chronic.  In  late  syphilis, 
1117;  reOei  cough  from,  523;  fre^jqent 
attacka  of.  with  adenoids,  302 ;  In  tnda- 
enxa,  1126;  In  scarlet  fever,  966;  la 
sypbllls.  nil;  in  typhoid  fever,  1067; 
adeoiItU  complicating.  885. 

Overlying,  cAUslng  death  by  asphyxia,  44. 

Oxyurls  vermicular  Is  (see  WuaMs,  iNTva- 

TJJfAL),   450. 

Osiena  In  lave  ayphllls,  1118  (see  Roi- 
MiTia,  AtbofqicI,  485;  syphllUlc,  485. 

Pachymeningitis,  acute,  751  ;  chronic  I  In- 
ternal). 751;  sytDptonui.  752;  treat- 
mimt,  75!};  syphilitic,  1111;  meningeal 
haemorrhage  from,  800 ;  ha>morrbagle, 
751  ;  pee  udo- mem  bran  oMs,  751. 

Pack,  cold,  49  :  hot,  56 ;  muatard,  54. 

Palate,  cleft,  274;  deformities  of.  stig- 
mata of  degeneration,  818 ;  dlpbtberidc 
paralysis  of,  851 ;  hard,  ulceration  of, 
286  :  in  late  syphitla.  1118;  soft,  IcsioDs 
of,  in  hereditary  syphilis,  486. 

Pancreaji,  ferments  of,  321 ;  syphilis  of» 
1112;  tuberculosis  of,  1086. 

ParalysU.  ascending.  842 ;  atrophic  (aee 
Pa^aalyhih,  lNFAKTit.£  8ptNA.L),  831 ; 
birth,  107,  796 ;  atrophy  and  sclerosis 
following,  797 ;  meningoencephalitis, 
796;  secondary  degenerations  following, 
797 ;  aymptoms,  797 ;  diphtheritic,  851  ; 
frequency,  851  ;  time  of  w-currence,  851  ; 
extent  and  distribution,  851 ;  symptoma, 
851  ;  treatment,  863  ;  Krb'a,  111  ;  facial. 
110,  853 ;  etiology,  854  :  progno«la.  854  ; 
diagnosis  and  treatment,  855  ;  In  acute 
otlttJi,  948;  hysterical,  736;  In  com* 
preaslon-myelltia,  830 ;  In  multiple  neu- 
ritis. 848;  In  myelitis,  828;  iJindry's, 
842;  of  face  In  newly  born,  110;  of  the 
upijer  extremity  In  newly  born,  111  ; 
peripheral,  107  (see  also  XKUttiTis. 
MULTIPLB),  846;  post^lphtbi^rlilc.  1028  ; 
paeudo^hypertrophlc,  844  ;  simulated  by 
scurvy,  247. 

Paralysis,  Infantile  cerebral,  107.  795; 
acute  acquired,  790 ;  birth.  796 :  of 
Intra  uterine  origin,  795  ;  varletleN  and 
symptoms,  796,  797.  801  ;  prognosis, 
802;  diagnosis,  803;  treatment,   804, 

Paralysla,  Infantile  spinal.  H.HI  ;  etiology, 
8;^ 2  ;  symptoms.  833  ;  course,  834  ;  dlag- 
Doala,  837 ;  from  transverse  myelltla, 
837 ;  from  multiple  neuritis.  837 ;  from 
cerebral  palsy,  837 ;  dlatributlon  of  pri- 
mary paralysis.  834 ;  electrical  reac- 
tlons.  835,  838;  residual  paralysis  and 
deformity.  835 ;  prt>gooala,  838 ;  treAl- 
meut,   838  ;  mechanical,  839. 

Paraplegia,  Pott's  (see  Mtrutis,  Com- 
TRESS  ION  1,  829;  spastic,  795. 

Par^orlc.  doaage  of,  53. 
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Parotitis,  epidemic  (see  Mumps),  916. 

Paste,  mustard,  54. 

Pasteurized  milk,  153. 

Pathology,  general  considerations  of,  40. 

Pavor  noctumus,  742. 

Pellosls  rheumatica,  876. 

Pelvis,  deformities  of,  in  rickets,  263. 

Pemphigus,  gangrenosa,  036;  syphilitic, 
1112 ;  in  newly  bom,  94. 

Pepsin  in  stomach  secretion,  819. 

Peptonised  milk,  preparation  of,  156 ;  par- 
tially, 166;  completely,  157. 

Percentages  of  compounds  in  milk  formu- 
las, how  to  calculate  them,  202. 

Pericarditis,  617 ;  etiology,  617 ;  acute,  in 
broncho-pneumonia,  554 ;  chronic,  with 
adhesions,  621 ;  diagnosis,  620 ;  dry, 
618 ;  external,  618  ;  in  newly  born,  84 ; 
in  rheumatism,  1143 ;  mediastinal,  618 ; 
prognosis,  620 ;  purulent,  618 ;  sero- 
fibrinous, 618  ;  symptoms,  619  ;  treat- 
ment, 621 ;  tuberculous,  618 ;  with  effu- 
sion, 618 ;  with  effusion  of  blood,  618 ; 
with  lobar  pneumonia,  565  ;  with  pleuro- 
pneumonia, 580;  with  transudation  of 
serum,  617. 

Pericardium,  congenital  absence  of,  618 ; 
tuberculosis  of,  1085. 

Perinephritis,  679 ;  etiology,  679 ;  symp- 
toms, 680 ;  diagnosis,  681 ;  diagnosis 
from  hip  disease,  681 ;  diagnosis  from 
psoas  abscess,  681 ;  prognosis,  681 ; 
treatment,  682 ;  acute  peritonitis  com- 
plicating, 466. 

Peritonseum,  diseases  of,  465 ;  hemor- 
rhage into,  in  newly  bom,  99 ;  in  tuber- 
culosis. 1086. 

Peritonitis,  acute,  465 ;  etiology,  465 ; 
lesions,  466 ;  fibrinous,  466 ;  serous, 
466 ;  purulent,  467 ;  symptoms,  467 ; 
prognosis,  468  ;  treatment,  468 ;  chronic, 
non-tuberculous,  469  ;  with  ascites,  469  ; 
foetal  cause  of  malformations,  353 ;  in 
intussusception,  435 ;  in  newly  born, 
83 ;  in  suppurative  appendicitis,  439 ; 
pelvic,  from  gonorrhoea,  690 ;  tubercu- 
lous, 470 ;  miliary,  with  general  tuber- 
culosis, 471  :  miliary,  with  ascites,  471 ; 
fibrous  form,  472 ;  ulcerative  form,  473 ; 
with  tuberculous  mesenteric  glands, 
474  ;  diagnosis,  474 ;  from  cirrhosis  of 
liver,  474 ;  from  chronic  peritonitis, 
474  ;  prognosis,  475  ;  treatment,  475 ; 
laparotomy  in,  475 ;  with  intestinal 
ulcers,  412  :  with  lobar  pneumonia,  565. 

Perityphlitis   (see   Appendicitis),  438. 

Perleche.  276. 

Perspiration   (see  Sweating),  922. 

Pertussis,  1004 ;  broncho-pneumonia  in, 
551,  lOOi):  complications,  1008;  convul- 
sions, 1010 ;  diagnosis,  1011  ;  etiology, 
1005 ;  hsemorrhages  In,  1008 ;  incuba- 
tion.    1006;     infective     period,     1006; 


lesions.  1006 ;  nervous  system  In*  1010 ; 
paralysis  in,  1010;  predisposition  to, 
1006 ;  prognosis,  1011 ;  prophylaxis, 
1012 ;  respiratory  system  in,  1009 ; 
symptoms,  1006 ;  catarrhal  stage,  1006 ; 
spasmodic  stage,  1006;  declining  stage, 
1008;  treatment,  1012;  general,  1018; 
local,  1013;  Internal,  1014. 

Peyer's  patches,  in  typhoid  fever,  1063 ; 
swollen,  in  acute  ileo-colitls,  388 ;  tuber- 
culosis of,  411 ;  ulceration  of,  in  Ileo- 
colitis, 890. 

Pharyngitis,  acute,  298;  etiology,  293; 
lesions,  293 ;  diagnosis,  294 ;  treatment, 
294  ;  uvulitis  in,  294  ;  chronic  catarrhal, 
syphilitic,  1011. 

Pharynx,  diseases  of,  298;  adenoid  Tege- 
tations  of  vault,  299,  481;  with  ade- 
nitis, 885;  diphtherU  of,  1026;  diph- 
theritic paralysis  of,  852 ;  lesions  of.  In 
hereditary  syphilis,  486;  pseudo-diph- 
theria of,  1058  ;  reflex  cough  from,  522  ; 
retro-pharyngeal  abscess,  296 ;  syphilitic 
ulceration  of.  1111 ;  syringing  of,  69. 

Phimosis,  683 ;  reflex  phenomena  from, 
684. 

Phlebitis,  of  dural  sinuses,  779. 

Phosphorus  in  rickets,  271. 

Photophobia,  in  influensa,  1126 ;  in  mea- 
sles. 980 ;  In  tuberculous  meningitis, 
772. 

Phthisis,  chronic,   1081,   1101. 

Physical  examination  of  the  child,  88 ; 
order  to  be  adopted  In,  83. 

Pick's  paste,  934. 

Pigeon-breast  in  adenoids,  801. 

Pinworms  (see  Wobms,  Intestinal),  450 ; 
proctitis  from,  454. 

Plasmodium  malaris,  1131. 

Pleura,  effusion  into,  in  acute  nephritis, 
664 ;  tuberculosis  of,  1077,  1084. 

Pleurisy,  591 ;  dry,  692 ;  lesions,  692 ; 
symptoms,  593  ;  treatment,  593  ;  In  acute 
broncho-pneumonia,  540;  puralent  (eee 
Empyema),  596;  tuberculous,  dry  form, 
592 ;  with  lobar  pneumonia,  674 ;  with 
serous  effusion,  593 ;  lesions,  693 ; 
symptoms,  694 ;  physical  signs,  594 ; 
diagnosis,  695 ;  prognosis,  595 ;  treat- 
ment, 595. 

Pleuro-pneumonia,  579 ;  lesions,  680 ; 
symptoms,  680 ;  prognosis,  681 ;  diag- 
nosis, 581 ;  treatment,  581 ;  pericarditis 
in,  617,  619. 

Pneumococcus,  in  broncho-pneumonia,  530, 
532 ;  lobar  pneumonia,  563 ;  peritonitis, 
566;  diphtheria,  1027,  1029;  empyema, 
596 ;  acute  meningitis,  767 ;  malignant 
endocarditis,  623. 

Pneumonia,  527 ;  anatomical  varieties  and 
classifications  of,  527 ;  broncho-  (see 
BbONCUO  -  PNEUMONIA,      AcuTB),      531; 

catarrhal     (see    Bboncho  •  pnbumowia. 
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Acute),  631 :   chronic  Int^ratitlal   (we 

BSONCHO-fXEt'MONIA.  Chbonick  6S2 ; 
In  newly  born.  83 :  In  typhoid  ferer, 
1066 :  mixed  forma,  frequency  of.  528 : 
sources  of  Infection.  A3() :  Tsrletles. 
classlflcstlon.  530:  hypostatic.  5H2 :  in 
marasmus.  230:  lobular  (see  IIbonoiki- 
PNEUMONIA.  Ari'TB).  531  ;  pleuro-  <see 
pLEUBo-PNErMoNiA),  570:  syphilitic. 
1110:  tuberculous.  1070  (nee  also  Tt- 
BBBCULOHis.  PxKrMoMA)  :  course.  dura- 
tion, termination.  KHiM  :  dlajrnosls.  1(»08  : 
physical  signs.  U^l ;  chronic.  I(m6. 

l*neumonla.  lobar,  562 :  etloloiry.  562 :  age. 
562 :  previous  condition.  563  :  previous 
diseases,  563 :  season.  562 :  sex.  562 : 
crisis,  day  of.  570 :  frequency  <if.  560 : 
complicating  Influensa.  1126:  complica- 
tions, 574  :  course.  565  :  abortive.  566 : 
cerebral.  566  :  prolonged.  566  :  short.  566  : 
typical.  565:  diagnosis.  575  :  from  scarlet 
fever.  576 :  frtim  tonsillitis,  576 :  fn»m 
gastro-enterltis.  576  :  from  malaria.  576  : 
from  cerebrospinal  meningitis.  576 : 
fr«>m  meningitis.  577 :  from  empyema. 
577  :  from  pleuritic  effusion,  577  :  from 
bn>nchopn4>umonla.  575  :  lesions,  5<13  : 
seat  of.  5<13  :  sugi^  of.  .VU  :  variations 
In.  564  :  In  other  organs.  .'i65  :  lysis,  fre- 
quency of.  560 :  iMthologlfal  differen- 
tiation from  bninrhi»  pneumonia,  528  : 
physl(*al  slguH.  571  :  charts  of.  573:  in 
exeeiRlonal  eafieii.  572  :  pmgniKils.  573  : 
relative  fre<]uency  of.  521» ;  symptoms. 
565:  cerebrsl.  57^:  omvulnlons.  571; 
c<»ugh.  567  ;  ext)e«t«irBtlon.  .'»67  ;  nerv 
ous.  570 :  i»ntM»t,  567  ;  |Miln,  .•»67  :  res- 
piratltin.  5(17:  tctii|M>rsnin*.  ri<M ;  ter- 
mlnstlon.  571:  tn>atni«>nt.  57H. 

I^netinitithorsx   In   pulmimary  tuberculoslM, 
ln7H. 

INH-k.    In     varrlnla.     1<N)i>  ;     in     varicella. 

OtM). 

ToliMinN.  gsntrltls  fn»m.  33s.  :{.ii». 
iNtlMonltii:.  NtuniBch  mnnhlng   In.  64. 
ri»lli*riii>l>hBlltlH.    arutf.    i-atiting    I'erebrsI 
imralyMlfi.  Hi  mi. 

PolluniVflltlN.     Si  Ute      (M*«*      rASAl.TSIS.      1> 

i\>Tii  ►:  SriNAi. ».  H'M. 
riilydsttyly.   Htlgma  of  <|eg**nerBtlon.  hin 
l*i»lTdlp«ls     in     dIaU'teii.     lni>lpliluii.    «l5a  . 

nK'llltun.  1 1 17. 
I'"ly|»l.  natnl.   4*i2  ;    hm  tal.   4.'»2. 
riilyurls.    t;.-,-j ;    hyNtfrlml.    7:16 1    In    dla 

iN*t4'<4  itintpidiiM.  (;.%:i .  iiii>nitiiN.  ii47. 
lN»r»*n«'»'|»halii«*.  7.'ii 
Tilt  Iwlly  In   rlrkftM.  •J71. 
PiiiiN    4lt«>iA<M>     («.«'«•    Si'Im:.    ('%mii<<    tir». 

IHrj  ;    «iT\l«nl.    rHiioliii;   t«irtlrit|||H,    732: 

ri'rtvx  <*oiiKh  In.  .'••J.'l. 
iNMiltli-Hx.  iifw  and  pn*|Mirstl<»n  »»f.  55. 
l*oiiidi<r!«  fur  nk\u    i. 
I*rs^c«»rdta.  bulging  of.  6tNi.  632. 


I*regnancy.  effect  on  woman's  milk.  1M» 
138 :  effect  on  nnralng  child.  177. 

I*remature  Infanta,  characterlsUca,  11 ; 
feeding  of,  13 ;  manafemcnt  of,  12 :  rt- 
sults  with.  14. 

I*rematurlty.  cause  of  maraamna,  288. 

Prepuce,  adherent,  683. 

I*rlckly  heat.  025. 

Proctitis.  454  :  etMogy,  454  :  varieties  of. 
454  :  catarrhal.  455  :  membranooa.  4ft5 ; 
ulcerative.  455 :  symptoms,  456 ;  trtttt- 
ment,  456. 

rn>gno«ls.  general  consideration  of,  42. 

l*rogresslve  muscular  atrophy,  hand  type, 
843  :  iieroneal  type,  N44. 

I*n>lapsus  anl  (see  also  KE(*Tt'M,  Pbo* 
uipMB  on,  452:  fn>m  proctitis,  455:  la 
lleo-colltls.  305 ;  In  OMmbranoos  Ileo- 
colitis. 31»0. 

i*rophylaxls,  general  consideration  of, 
46. 

1  rotelds,  determination  of.  In  milk,  135 ; 
function  in  diet.  125  :  in  the  f»cea,  323  : 
of  woman's  milk,  132 :  of  cow's  milk, 
14M  :  iiercentages  of.  In  modlflcatioo  of 
cow's  mllk.  103.  2tM>:  in  feeding  dlfl- 
rult  rases,  2<m  :  vegetable.  126. 

I *»eudt» diphtheria.  1(»20.  U»56 :  badllilfl. 
1(M2 :  broncho-pneumonia  in.  1050 ; 
communli-abllity.  U»57  :  diagn«wis,  1060; 
from  diphtheria.  KM4) ;  etiology.  1057  ; 
frequency.  1(»56 :  in  measles.  I(k50 :  IB 
s<*arlet  fever.  1(»50 :  lesions.  1(K17  :  mem- 
branous gastritis  whh.  330:  m«>rullty, 
l(wt4>:  pnignftsls,  l(i6«» :  pnaphylaala, 
l«Nn  :  quarantine  In.  1«»61  ;  streptococ- 
cus In.  1(»57  :  symptoms.  1(C»m  ;  primary 
caMTs,  1<»58 :  secondary  rases.  lOM : 
treatment.   1061. 

I*Neudi>  hyperintphic   paralysis.   h44. 

Paeudo  |iaraly«ls  in  rickets.  265  ;  In  scarry, 
247:  in  syphilis.  017.  1115. 

Pm>as  atisress  In  spinal  caries,  006. 

Pwirlasls  of  tongue.  276. 

l*tirMTty.  delayed,  ntlgma  of  flegeoeratloB, 
Mill.  In  rretlnft.  N15  .  In  ■yphllts.  1110; 
effei-t  «if.  tiQ  heart  In  vaUiilsr  disease, 
•Ut4.   630      reflex   <t>ugh   «»f.   5l'.-l 

piil«r.  examlnatli»o  of.  ,15 ;  in  early  life, 
tii»7 

l^rpnra.  h7I  :  arihrltlr.  h7<t .  Mmid  la. 
*»7:i .  fulrolnsna.  H7rt .  gangrenou*,  876 : 
hs>mBtem«>«l«  In.  H75 :  hiemorrhaglca, 
•»74  .  llt*o<»rh'ft.  •»7:i  .  primsry.  872; 
|f^|..n«.  •t?.'! .  |iathM|ii«y.  H'A  filalral 
ty|ii*«.  H74  .  dlBgn*MU.  ti**!  .  prugntials, 
•♦77:  ireatmrDt.  **!'*.  rhi*uinstif-a.  h76 ; 
•implvi.  h71.  H7I  .  ■i>ni|i(<<iuatlr.  h*\  . 
•  s«hr«tli-.  H7:;  .  infr.tl'Mi*,  •«72  .  oeo 
n>(l«-.     *«72 .     m«>«-hBni<  si.     s72 .     toxl**. 


l*>»>iuis.  In  nr«klj  Nirn.  ^1  ; 
ASTUaiTia,  ActT8>,  800. 
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Pyelitis,  674  ;  etiology,  674  ;  leBlona,  675  ; 
symptoms,  675 ;  diagnosis,  677 ;  prog- 
nosis, 677 ;  treatment,  677. 

Pyelo-cystltls,  674. 

Pyelo-nephrltls,  656,  674. 

Pylephlebitis,  460;  cause  of  hepatic  ab- 
scess, 460. 

Pylorus,  atresia  or  stenosis  of,  325  ;  sten- 
osis, dilated  stomach  In,  348.  . 

Pyogenic  diseases,  acute,  In  newly  born, 
81 ;  clinical  varieties,  82 ;  distribution 
of  lesions,  85 ;  general  symptoms,  86 ; 
prophylaxis,  86 ;  prognosis,  87 ;  treat- 
ment, 87. 

Pyo-nephrosls  following  pyelitis,  675. 

Pyo-pneumothorax  In  pulmonary  tubercu- 
losis, 1078. 

Pyo-salplnx  from  gonococcus  vaginitis, 
600. 

Pyuria,  650;  in  pyelitis,  676. 

Quartan  Intermittent  fever,  1134. 

Quincke's  lumbar  puncture,  757. 

Quinine,  dosage,  1139 ;  methods  of  admin- 
istration, 1138 ;  scarlatlnlform  rash, 
971. 

Quinsy,  310. 

Quotidian  intermittent  fever,  1134. 

Race,  Influence  of,  upon  rickets,  252. 

Rachitis  (see  Rickbts),  251. 

Reaction  of  degeneration,  in  Erb's  paral- 
ysis, 113  ;  in  facial  paralysis.  111,  854 ; 
in  infantile  spinal  paralysis,  835,  838  ; 
in  multiple  neuritis,  849. 

Rectal  injections,  astringent,  403 ;  tannic 
acid,  403 ;  hamamelis,  403 ;  nitrate  of 
silver,  403 ;  In  acute  ileo-coUtls,  403 ; 
opium  in,  403  ;  saline,  403. 

Rectum,  diseases  of,  452 ;  administration 
of  drugs  by,  67  ;  atresia  of,  352  ;  con- 
genital obstruction  of,  117 ;  enemata, 
67  ;  feeding  by,  67  ;  haemorrhage  from 
ulcers  of,  456 ;  inflammation  of  (see 
Pboctitis),  454;  malformations  of, 
352 ;  prolapse  of,  452 ;  etiology,  452 ; 
symptoms,  452 ;  treatment,  452 ;  ulcers 
of,  455. 

Red  gum  (see  Miliabia  Rubra),  924. 

Regurgitation  of  food,  causes  of,  in  young 
infants,  199;  nasal,  in  diphtheria,  852, 
1032,  1040. 

Remittent  fever,  malarial.  1132. 

Renal  calculi,  677  ;  renal  colic,  678. 

Rennet,  ferment  in  digestion,  320. 

Respiration,  artificial,  methods  of,  72 ; 
Cheyne-Stokes,  in  cerebro-spinal  menin- 
gitis, 759 ;  in  meningitis,  tuberculous, 
773  :  noisy  at  night  with  adenoids.  301  ; 
paralysis  of,  in  diphtheria.  862 ;  rapid- 
ity and  characteristics.  510 ;  in  pul- 
monary tuberculosis,   1095. 

Respiratory  system,  diseases  of,  478. 


Restlessness  at  night  in  rickets,  259. 

Rheumatism,  1141 ;  etiology,  1141 ;  symp- 
toms,  1142 ;  general  and  articular  mani- 
festations, 1142 ;  cardiac,  1143 ;  dlai;- 
nosls,  1145  ;  prognosis,  1145  ;  treatment, 
1146 ;  chorea  in,  722,  1144 ;  endocar- 
ditis in,  622,  1143;  erythema,  1145; 
purpura,  876,  1145 ;  scarlatinal,  968 ; 
simulated  by  scurvy,  249 ;  subcutaneous 
tendinous  nodules,  1144 ;  tonsillitis, 
310,  1144;  torticollis,  732,  1143. 

Rhinitis,  chronic,  482 ;  simple,  482 ;  hyper- 
trophic, 484  ;  atrophic,  485  :  syphilitic, 
485 ;  membranous,  487 ;  hypertrophic, 
cause  of  asthma,  524. 

Rhino-pharyngitis,  acute,  478 ;  in  influ- 
enza, 1125.;  with  adenoids,  301. 

Rhino-pharynx,  diphtheria  of,  1025 ;  re- 
flex cough  from,  522 ;  simple  catarrh  of, 
in  acute  otitis,  943. 

Rlbemont's  laryngeal  tube,  73. 

Ribs,  beading  of,  early  symptoms  in  rick- 
ets, 252 ;  resection  of,  in  empyema,  604. 

Rice  water,  164. 

Rickets,  251 ;  etiology,  251 ;  diet,  251  ; 
hygiene,  252  ;  race,  252 ;  pathology,  253  ; 
lesions,  254 ;  microscopical,  255 ;  vis- 
ceral, 258 ;  symptoms,  258 ;  in  early 
stages,  259 ;  course  and  termination, 
267;  acute,  268  (see  also  Scorbutus), 
244 ;  congenital,  268 ;  constipation  in, 
423 ;  convulsions  in,  701 ;  diagnosis, 
268 ;  from  hydrocephalus,  268 ;  from 
true  paralysis,  268 ;  from  syphilis,  269  ; 
from  scurvy,  249,  269  ;  prognosis,  269  ; 
prophylaxis.  269;  treatment,  270;  of 
deformities,  271  ;  dilatation  of  stomach 
in,  348 ;  late.  268 ;  spleen  in,  897. 

Ridge's  food,  165. 

Ringworm  of  scalp,  941. 

Robinson's  patent  barley,  164. 

Rotary  spasm  of  head,  729. 

Rdtheln  (see  Rubella),  993. 

Round  worms  (see  Wobms,  Intestinal.), 
448. 

Rubella,  993 ;  complications  and  sequelae, 
995  ;  desquamation,  995  ;  diagnosis,  995  ; 
eruption,  993:  etiology,  993;  incuba- 
tion, 993  ;  invasion,  993  ;  post-cervical 
glands,  994 ;  prognosis,  995  ;  symptoms, 
993  ;  treatment,  995. 

Rubeola  (see  Measles),  977. 

Saccharomyces  albicans  in  thrush,  287. 
Saint  Vitus's  dance  (see  Chobea),  721. 
Saline  solution,  as  rectal   injection,    403  ; 

subcutaneous    Injection    of,    in    cholera 

Infantum,  384  ;  In  acute  inanition,  230. 
Saliva.  319. 
Salivation,  in  mumps,  1017  ;  in  ulcerative 

stomatitis,  285. 
Salts,  inorganic,  in  modification  of  cow*8 

milk,  184 ;  mineral,  function  of,  In  diet. 
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128;  of  ecm*9  milk,  1-19:  of  womau'g 
mflk.  133. 

Sarroma.  of  bralti.  783:  of  kldnoy,  «J71  ; 
of  uplnal  cord.  839 ;  of  stomaeh.  350. 

Spftbles,  9m. 

Scalps  (jiJKtiilar  ecxeniA  of.  021> :  H^gworm 
ot  i*4l  ;  geborrbcpa  of.  020. 

Scapula,  nagpl'Wltig  deformity  of*  B37« 

ScarlatlDfl  {see  Hcahlkt  Pibvkr).  953;  an- 
glDOMa.  lf»58, 

BcarlaLlDlfurm  erythema,  causeK  of,  971. 

Scarlet  fever,  9^3;  adenltlii  foUowlng, 
884 :  albuminuria  In,  1H17 ;  angina  In, 
964  ;  memliraniiU!«,  904  ;  gani?renoii«i, 
965;  bkiiHl  In,  969  :  o?lltj||tl8  of  neck  In, 
9C&  I  complications  and  Hetiuela>,  964 ; 
diaquamatlon.  9&8 ;  dfagnoslfi.  970 ;  di- 
teitlvi*  sytitem  In,  969 ;  diphtheria  In, 
9(15 ;  dlBinfeetlon  after,  973 ;  duration 
of  Infective  period,  9r>5  ;  eruption,  9r»7  ; 
etiology,  953 ;  gangreQi!  In,  970 ;  heart 
In,  969 :  locubfttloD  of,  954  ;  Invasion, 
956 :  JolnU  In,  968  ;  kidneys  In.  9)17  : 
lefllons.  956 ;  ]uii£;b  In,  968  :  b'mph  nodc« 
In,  965 ;  mode  of  lofectlon.  954  ;  mortal- 
ity tiL,  972 ;  myocardltlrt  In,  63«) ;  urrv- 
oufi  ayfltem  In,  970 ;  other  Infei'tlous  d la- 
eases  with,  970:  otitis  In.  906;  pre- 
dlaposltloQ  to,  953 ;  prognosis.  972 : 
prophylaxis,  973 :  pHoudodlphthMrla  In, 
964,  1059;  quarantine  In,  973;  relapses^ 
recurreneea,  and  second  attackit,  963 ; 
•ymptoms,  056;  mild  cases,  958;  mod- 
erate cases,  959  :  severe  cases,  960 ;  mA- 
ll^ant  or  cerebral  cases,  962 ;  anriplcal, 
962  :  throat  In,  964 ;  treatment,  975. 

Schultze'n  method  of  Inducing  artificial 
respiration,  72. 

Sclerema,  118  ;  in  cholera  Infantum,  383. 

Scorbutuft,  244 ;  etiology,  244 ;  leslooi^ 
245  :  symplttms,  246  ;  dlagnosta,  249  ; 
association  with  rkket«.  249 :  prognosis, 
250 ;  treatment,  dietetic.  In,  250 ;  nlcer- 
atlve  stomatitis  Id»  284. 

Scrofula  (see  Adenitis,  TtiBisactTUitJS > , 
888;   (see  Ttrii£ncLrtX)aJ8>. 

Scurvy  (see  Scuic«CT08>,  244, 

Seborrha?a,  926. 

Seborrb<£lc  eczema,  929. 

S«nae«,  special,  development  of,  25, 

Sepals  In  newly  horn,  81. 

Septum  nasi,  ulcer  of,  with  hiunorrhage. 
489. 

Serous  membranes,  frequency  of  dlaeAae, 
40. 

Serum  diagnosis  of  typhoid  fever,  1077. 

Serum  therapy  uf  diphtheria,  J  049, 

Sewergas.  influence  on  sore  throat,  1057. 

Shiga  bacillus  (see  BACtLLus  ow  Dissx- 
TiKT),  365,  885. 

Shock  In  Intussusception,  431. 

Shower  bath.  57. 

Sight,  when  developed,  25, 


.Slj^mold  flexure,  length,  321. 

Singultus,  730. 

Sinuses  of  dura  mater,  thromboali  of,  779; 
lateral.  In  otitis.  948. 

Skin,  dlftoases  of,  922  ;  anomalies  of,  ai 
stlKmiua  of  degeneration.  818;  of  newly 
born.  922  ;  care  of.  In  newly  bom.  4, 

Skull,  asymmetry  of.  In  birth  paralysis, 
T99 ;  sutures,  separation  of.  In  hydro* 
i^phalufl,  791  :  syphilitic  nodes  on,  920, 

Sleep,  disorders  of,  740;  disturbed,  7,  740; 
from  lUBUfflclent  food,  1T2 ;  with  hyper- 
trophy  of  tonsils.  312  :  tn  Intestinal  In- 
dIgeAtlon,  41t$;  In  rickets,  259;  with 
adenoldji,  301  ;  excessive,  443 :  loapec- 
tlon  during.  34  ;  proper  periods  of,  5. 

Sleeplessness,  740. 

Smallpox,  protection  again  it  (see  Vac- 
cination), 998, 

Smegma,  683.  686. 

Smell,  itense  of,  when  developed,  27. 

Snoring,  with  adenoids,  301  ;  with  hyper- 
trophled  tonsils,  3)8. 

Snume^,  syphilitic,  485,  1113. 

Spawm.  enrpo'pedal  (see  TnTAjryl,  716; 
of  glottis,  719  ;  habit,  727  ;  nodding,  of 
the  head,  729;  roUry,  of  the  bend. 
729 ;  vesical,  697. 

Speech,  disorders  of,  738;  when  acquired, 
27, 

Spina  bifida,  820 ;  varieties,  821  ;  symp* 
toms,  823 ;  prognosis,  825 :  diagnosis* 
825 :  treatment,  825 ;  with  eongeiitlftt 
hydroeepbalus,  791. 

Spina  ventoaa  («e  OaTBo-irTii^iTiflt  Tty- 
BERcrLoraK  913, 

Splual  cord  (see  Cord,  Spixal),  820. 

Spine,  angular  curvature  of.  in  cariM, 
9€^:  carlea  of,  902;  symptoms.  903; 
cervical,  003  ;  dorsal,  904  ;  lumbar,  904  ; 
physical  examination,  887  ;  course,  905 ; 
prognosis,  906 ;  diagnosis,  907 ;  treat- 
ment, 907 ;  abscesaes  In.  906 ;  causing 
compression  of  cord.  829  :  curvature  of, 
In  hip  disease,  910 ;  hysterical  affections 
of,  735 ;  In  rickets,  261  ;  lateral  devia- 
tion of,  907;  Pott's  disease  of  (■«« 
Simm;.  CAfliER  or),  902. 

Splrochtpta  pallida,  in  syphilis,  1106, 

Spleen,  diseases  of,  896;  amyloid  degen- 
eration of.  898 :  enlargement  of,  897 ; 
in  acute  disease,  897  :  In  chronic  car- 
diac disease,  630 ;  In  chronic  disease, 
897  ;  In  cirrhosis  of  liver,  462 :  Id  leti- 
ksmia.  869;  In  malaria,  1134;  In 
pseudo  leukemic  anwmla.  865;  In  rick* 
e(s,  258 :  Id  simple  aoaimia,  8Vtl :  In 
typhoid  fever,  1064 ;  with  amyloid  IWer. 
463 ;  In  diphtheria,  1027 ;  In  heredlury 
syphilis.  1110;  In  late  syphilis,  1118; 
In  tuberculosis,  1095  :  new  growths  and 
tumours  of,  898;  position  and  metbods 
of  examination,  890 :  weight,  896. 
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Sponge  bath,  cold,  57. 

Sponging,  cold,  49. 

Spotted  feyer  (see  JiiBNiNaiTiB,  Cbbbbbo- 

SPINAIi),   760. 

Spray,  nasal,  67 ;  steam,  61. 

Sprne  (see  Thbush),  286. 

Sputum,  means  of  obtaining,  for  examina- 
tion, 1100. 

Stammering,  789. 

Standard,  bacteriological,  for  pure  milk, 
143.  ' 

Staphylococcus,  In  pseudo  -  diphtheria, 
1057 ;  In  furunculosls,  935 ;  In  acute 
broncho-pneumonia,  582 ;  In  diphtheria, 
1023  ;  In  empyema,  597. 

Starch,  In  the  feces,  test  for,  324 ;  objec- 
tions to,  as  food  of  young  Infants,  127. 

Status  lymphaticus,  45,  879 ;  etiology, 
879  ;  lesions,  879  ;  symptoms,  881 ;  diag- 
nosis, 882;  prognosis,  882. 

Stenosis,  laryngeal.  In  acute  catarrhal 
laryngitis,  492;  In  membranous  laryn- 
gitis, 496  ;  In  syphilitic,  507  ;  of  pylorus, 
825 ;  theories  as  to  causation,  325 ; 
lesions,  326 ;  symptoms,  326 ;  treatment, 
827 ;  dilated  stomach  in,  348. 

Stercoraceous  vomiting,  in  appendicitis, 
442 ;  in  Intussusception,  432. 

Sterilisation  of  mlllc,  162 ;  changes  pro- 
duced by.  152 ;  at  212«»  F.,  162 ;  at  low 
temperature,  153 ;  indications  for,  165 ; 
limitations  of,  155 ;  methods  of,  154. 

Stemo-mastoid,  hematoma  of,  96 ;  spasm 
of  (see  Torticollis). 

Stigmata  of  degeneration,  818. 

Stimulants,  alcoholic,  61 ;  indications,  51 ; 
contra-indlcatlons,  51 ;  administration, 
51. 

Stomach,  diseases  of,  318 ;  absorption 
from,  321 ;  bacteria  of,  322 ;  capacity 
of,  319 ;  congestion  of,  in  acute  gastro- 
enteric intoxication,  366;  development 
of,  319 ;  digestion  in,  347  ;  duration  of, 
820 ;  dilatation  of,  347 ;  in  chronic  gas- 
tric indigestion,  343 ;  in  rIckeU,  265 ; 
hemorrhage  from,  350 ;  in  newly  born, 
105 ;  In  scurvy,  248 ;  Inflammation  of 
(see  Gastritis),  337;  malformations 
and  malpositions  of,  324 ;  round  ulcer 
of,  in  chlorosis,  862;  thrush  in,  288; 
tuberculosis  of,  1086 ;  tumours  of,  350 ; 
ulcer  of,  349  ;  in  newly  born,  349 ;  from 
acute  gastritis,  349 ;  tuberculous,  349 ; 
round,  perforating,  349 ;  symptoms, 
349;  treatment,  350. 

IStomach  washing,  in  acute  gastritis,  341 ; 
in  acute  indigestion,  338 ;  In  chronic  in- 
digestion, 346 ;  in  gastro-intestinal  in- 
toxication, 377  ;  method,  62  ;  indications 
for,  63. 

Stomatitis,  aphthous  (see  Herpetic  Sto- 
matitis), 282;  catarrhal,  281;  etiol- 
ogy, 281 ;  lesions,  281 ;  symptoms,  281 ; 


treatment,  282 ;  in  measles,  987 ;  diph- 
theritic, 289,  1026 ;  follicular  (see  Her- 
petic Stomatitis),  282;  gangrenous, 
290 :  etiology,  290 ;  lesions,  291 ;  symp- 
toms, 291 ;  treatment,  292 ;  gonorrhoeal, 
289  ;  treatment,  289  ;  herpetic,  282  ;  eti- 
ology, 282 ;  lesions,  283 ;  symptoms, 
283;  treatment,  283;  parasitic  (see 
Thrush),  286;  syphilitic,  289;  ulcer- 
ative, 284;  etiology,  284;  lesions,  284; 
symptoms,  284 ;  treatment,  285 ;  vesicu- 
lar (see  Herpetic  Stomatitis).  282. 

Stone,  in  the  kidney,  677 ;  in  the  bladder, 
698. 

Stools,  blood  In,  from  ulcer  of  stomach, 
849 ;  in  catarrhal  lleo-colitis,  394,  396 ; 
in  membranous  ileo-colitis,  397  ;  In  in- 
tussusception, 432 ;  in  purpura,  875 ; 
fat  in,  test  for,  201,  362 ;  green,  expla- 
nation of,  362 ;  in  acute  Intestinal  indi- 
gestion, 362  ;  in  cholera  Infantum,  382  ; 
in  gastro-duodenltls,  342 ;  in  intestinal 
Indigestion,  chronic,  414,  416 ;  in  simple 
gastro-enteric  intoxication,  369 ;  Indica- 
tion of  improper  feeding,  200 ;  mucus 
in,  in  malnutrition,  233 ;  undigested 
casein  in,  in  chronic  gastric  indiges- 
tion, 345. 

Strabismus,  in  tuberculous  meningitis, 
773 ;  stigma  of  degeneration,  818 ;  with 
tumour  of  crura  cerebri,  786. 

Streptococcus,  antitoxin,  1062 ;  pyogenes, 
in  acute  broncho-pneumonia,  532 ;  in 
complications  of  scarlet  fever,  964  ;  in 
dermatitis  gangrenosa,  937 ;  in  diph- 
theria, 1023,  1027,  1036;  in  empyema. 
596;  in  peritonitis,  acute,  466;  in 
pseudo-diphtheria,  1057 ;  in  scarlet 
fever,  953. 

Stridor,  in  catarrhal  spasm  of  larynx, 
490 :  in  acute  catarrhal  laryngitis,  493. 

Strophulus  (see  Miliaria  Rubra),  924; 
(see  Urticaria),  938. 

Struma  (see  Tuberculosis). 

Strychnine  in  acute  broncho-pneumonia, 
558. 

Stupe,  turpentine,  54. 

Stuttering,  739. 

Subcutaneous  tendinous  nodules  in  rheo- 
matism,  1144. 

Sucking.  318 ;  as  a  bad  habit,  743. 

Sudamina,  924. 

Sudden  death,  chief  causes  of,  44. 

Sugar,  cane,  derivatives  In  digestion,  321  ; 
substitute  for  milk-sugar,  127,  183 ; 
milk,  determination  of,  135  ;  percentage 
of,  in  woman's  milk.  133  ;  milk,  deriva- 
tives in  digestion,  321  ;  percentages  of, 
in  modification  of  cow's  milk,  183 ;  so- 
lutions, rules  for  making,  202 ;  stools 
in  difficult  digestion  of,  415 ;  symptoms 
of  excess  of,  in  food,  199,  201. 

Summer  diarrbcea,  864. 
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4u'a:  medleatod.  42G ;  prortUJB  from 
lung  tii»e  of,  454, 

Bu[»nirptial  c^pBules,  In  ityphlUfl,  llll  ; 
tiiberfulosls,  1U»0;  tiictDorrbAK«  Into, 
U>cX 

8uiurt*s,  dostin*  of,  22;  prematuro  os«IQ' 
cittloa,  2n :  separailoa  of,  Id  hydro- 
cf'phahifi,  792. 

BwpatluK^  la  Infanis,  (»22  ;  of  head  In  rlck- 
eCfi,  ^AO ;  In  tubereuloslB,  1004. 

Symptomatutogy,  generml  cooatderatloaa, 
31. 

Kyndei'tyly,  Rtljprnia  of  degeoeratloD,  BIS. 

SyDovltlB,  acute  piimlent  (see  Abthrjtis* 
AcutkK  8ini ;  uearlatlnal.  9(S8, 

Bypbllla,  1106:  artiie  oi^iphyiiitla  In.  015; 
aymptoiDfl,  tilt\ ;  dlaKDoels,  3iU7  ;  treat- 
tnent.  Ml ;  acute  osteomyelUtB  In.  910 : 
bone  le«loD8  to,  915;  t'brtmlc  u«teo-pert- 
(MitUla  Id,  917;  leiilnoR,  Ml**;  iiymptomf!, 
920 :  dlagnoflls,  920 ;  treatment.  921  ; 
dadylian  tn,  921  \  of  larynx.  507 ; 
paeudor^ralyfilB  In,  917  ;  Rpleen  la, 
897;  aaiuJred,    1100;  nymptoma.  1107, 

Syphillii,  hereditary,  1107;  adenltia  In, 
«H7:  bimeB,  1100;  Collea^B  Uw,  1108; 
cotnmunlcabfllty  of,  11 00;  corysA.  1113; 
diagnosis,  1119;  eruption,  1114;  etfol- 
ttgjf  n07  :  evldenceH  of,  In  ftetue.  1112  ; 
flaaurea  and  mucous  patches,  1114; 
gen Uoiirl nary  oriFAna,  1111;  heart  and 
arteries,  1111;  hemorrhaK^a,  1115; 
lefilonM,  1109;  liver,  1109;  nalla,  1115; 
nervtiUM  Byatem,  1111;  none,  1010;  or- 
Kana  of  special  nenae,  1111  ;  prognosla. 
1119;  prophylaxlR.  1120;  paeudo-paral- 
yaii,  1115;  rhinltlii  of,  485;  apleeD, 
1010;  symptoms.  1112;  at  blrtb,  1112; 
dat«  of  appearanre,  1113;  conatltu- 
tlooai,  1113;  local,  XI IS;  treatment, 
1121:  local,  1123;  late  hereditary, 
1110;  bonen,  1117;  sklQ.  1118;  spleen, 
1118:  teeth,  11 18;  tertiary,  chronic 
laryngitis  In,  507  ;  lnliibatU*ii.  508, 

Byrlnffe.  nattal,  58;  fur  afitUuxtn,   1050. 

Syrloflog,  naaal,  58 ;  mouth  and  pharynx, 
59. 

ByrlDgo-myeltat  840, 

Syrlnffo-myelocele,  822. 

Twfhe  oiribTQle  In  tnberculaas  menlDgltla, 
T73. 

Tachycardia,  63S. 

TpLmla.  cucumerlna  or  etllptlca,  44tl :  flava 
punctata,  447  ;  nana,  447 ;  aaglnata  or 
medlo-i^anellata^   440;   aollum.   440, 

Tannic  add  as  rectal  Inject  loo,  403, 

Tapewonna.  445. 

Tar  olnlmeot  In  «csema,  934. 

TaMe.  wbeD  developed.  27. 

Teeth,  27;  eruption  of  flnit  B*t.  28:  per- 
manent set,  20 ;  preaance  at  birth,  28 ; 


cAJfe  of,  3  ;  decayed,  eatiae  of  adenUlR, 
884 ;  delayed,  In  rlcketa.  2S0 ;  grinding 
of.  In  IntcAtliiAl  indlKf*Htltm,  410;  Hutch* 
loHoirH.  In  tiypblliii,  1110, 

Teethluff,   rellcx  Hymplouiti   frtim,  279. 

TemiM^ifttuiH*.  at  blrlh.  30 ;  bent  taken  tn 
rectum.  30;  In  chlldhixHl,  30;  iiubuor* 
mal.  30;  raised  by  nrtlHclal  heat.  30; 
varlatlona  of,  lo  health,  30 ;  general 
conalderattoD  of,  48  :  of  nuraery,  9. 

Tenesmus,  from  pro<.*tUls,  455 ;  In  tntna- 
HUsceptlon,  434 ;  In  membrnnous  Ileo- 
colitis. 399  ;  treatment  of.  403. 

Tent  for  Inhalation  and  vapourUatlon,  00. 

Tertian  Intermittent   fever,   1 1 34. 

Testicle,  retraction  of,  with  renal  calcu- 
lus, 078;  syphilis  of.  1111;  tnlwrcn- 
losls  of,  1080;  undescended,  085. 

Tetanus,  In  the  newly  bi>rn,  HM ;  leHton8» 
90 ;  aymptoma,  90 ;  profrutists.  01  ;  pro- 
phytaxta,  91 ;  treatment,  01  :  antitoxta 
In,  92. 

Tetany,  710;  etiology.  710;  pathology, 
717;  symptoms.  717;  duration,  717; 
diagnosis,  71B ;  profoiosls.  719;  treat- 
ment, 719  ;  In  dcliets.  207  ;  Trouaaeau'a 
aympfcom  In,  717. 

Therapeutlca.  general  conalderatlon  of, 
47, 

Thirst,  In  diabetes  lURlpldus.  053;  mel- 
lltus,  1147;  In  hot  weather,  373. 

Thomaen*8  dtaeaae,  730. 

Thoracoplasty,  605. 

Thorax,  description  of.  509 ;  measurementa 
of,  20,  24  :  causes  of  deformity,  24, 

Threadworms  (see  Worms,  Intestinax,)^ 
450. 

Throat,  diseases  of  (see  Pb4RTnx  and 
Tonsils)  ;  Importance  of  Inspectlnn  ol. 
38. 

Thrombosis,  040 ;  cachectic,  of  dnral  slntis- 
e«,  778;  In  diphtheria,  1028,  1037;  In 
Infectious  dlseasea,  040:  Inflammatory, 
of  diiral  sinuses,  779;  of  Internal  jugn* 
tar  vein.  040 ;  of  lateral  sinus  Id  acute 
otitis,  948 ;  of  sinuses  of  dura  mater, 
778;  of  the  aorta,  040;  of  the  vena 
cava,  840 ;  septic,  of  dnral  si  noses,  779. 

Tbmab,  280  ;  etiology,  287  ;  lesions,  287  ; 
symptoms,  288;  treatment,  288. 

Thymus,  abscess  of,  syphilitic,  llll;  dtil* 
ness  due  to,  511  ;  enlargement  of,  caus- 
ing convulsions,  45 ;  tn  status  lym* 
phatlcus,  879 ;  tnberculoala  of,  1068, 

Thyroid  extract  tn  crettnlam.  811^. 

Thyroid  gland,  cong>enltal,  absence  of.  In 
cretinism.  813. 

Tibia,  deformities  of.  In  rickeu.  204 :  en- 
larged epiphysis  In  rickets,  254 ;  sabre- 
blade  deformity  In  syphilis.  918. 

Tinea  tonsurans.  941  ;  treatment.  941. 

Toes,  clubbing  of.  In  i^'ongenltal  heart  Ola* 
ease,  014. 
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Tongue,  diseases  of,  274 ;  bifid,  275 ;  con- 
genital hypertrophy  of,  275 ;  epithelial 
desquamation  of,  276 ;  geographical, 
277 ;  Inflammation  of,  277 ;  malforma- 
tions of,  275 ;  ulcer  of  frenum,  278. 

Tongue-sucking,  747. 

Tongue-swallowing,  278. 

Tongue-tie,  275. 

Tonics,  52. 

Tonsils,  diseases  of,  307 ;  anatomy  of, 
307 ;  chronic  hypertrophy  of,  312 ;  eti- 
ology, 312  ;  symptoms,  312  ;  treatment, 
813 ;  diphtheria  of,  1024,  1031 ;  hyper- 
trophy of,  cause  of  asthma,  524  ;  hyper- 
trophy of,  in  rickets,  266 ;  removal  ad- 
vised in  tuberculous  adenitis,  894};  with 
adenitis,  887 ;  pseudo-diphtheriiei  of, 
1058 ;  membrane  upon,  in  scarlet  fever, 
060. 

Tonsillitis,  acute  catarrhal,  307 ;  croupous 
(see  PsBUDO-DiPHTHEBiA),  307,  1058; 
ulcero  •  membranous,  308  ;  follicular, 
800  ;  etiology,  300  ;  lesions,  300  ;  symp- 
toms, 300 ;  diagnosis,  310 ;  treatment, 
810 ;  in  rheumatism,  1144 ;  phlegmo- 
nous, 310;  etiology,  810;  symptoms, 
311 ;  treatment,  311 ;  acute  otitis  in,  043. 

Tonsillotomy,  313. 

Top-milk,  150. 

Torticollis,  731 ;  etiology,  731 ;  prognosis, 
732 ;  treatment,  733  ;  congenital,  732 ; 
from  cervical  Pott's  disease,  732,  004  ; 
from  hematoma  of  sterno-mastoid,  06 ; 
hysterical,  735 ;  in  phlegmonous  tonsil- 
litis, 311 ;  in  retro-pharyngeal  abscess, 
207;  malarial,  732;  rheumatic,  732; 
spasmodic,  731. 

Touch,  when  developed,  26. 

Toxemia,  in  intestinal  indigestion,  chronic, 
415  ;  vomiting  in,  320 ;  In  acute  gastric 
indigestion,  336. 

Toxins,  of  diphtheria,  1023,  1052. 

Trachea,  diphtheria  of,  1025. 

Tracheotomy,  for  foreign  body  in  larynx, 
500  ;  in  membranous  laryngitis,  408  ;  In 
retro-<Bsophageal  abscess,  818. 

Trismus,  in  tetanus,  00. 

Trypsin,  321. 

Tubercle  bacilli  (see  Bacillus  of  Tubib- 
cuLosis),  1074. 

Tuberculin  test  In  herds,  144 ;  In  diag- 
nosis, 1100. 

Tuberculosis,  1070 ;  age,  1071 ;  anemia, 
1006 ;  bacillus  of  (see  Bacillus  of 
TuBBRCULOSis),  1070;  of,  in  milk,  141; 
brain,  1085  ;  bronchial  lymph  nodes  in, 
1074 ;  clinical  forms  of,  1087  ;  broncho- 
pneumonia, 1077,  1000  ;  chronic  phthisis, 
1101 ;  chronic  pulmonary,  1081 ;  con- 
genital, 1072 ;  cases  resembling  maras- 
mus, 1087 ;  cases  resembling  a  contin- 
ued fever,  1088 ;  cough.  1004 ;  course, 
1008;    chronic,    1081,    1006;    diagnosis 


from  marasmus,  242,  1088;  from  ty- 
phoid, 1000;  from  broncho-pneumonia, 
1008;  etiology,  1070;  expectoraUon, 
1005  ;  general,  1087  ;  following  measles, 
088;  following  pertussis,  1012;  fre- 
quency, 1070 ;  hemoptysis,  1005 ;  in- 
cipient, symptoms  in,  1080 ;  intestines, 
410,  1086  ;  intra-uterine  Infection,  1072  ; 
kidney,  670,  1086;  lesions,  1076; 
lesions,  pulmonary,  1077 ;  lesions,  vis- 
ceral, frequency  of,  1076;  liver,  1085. 
1005 ;  lungs,  calcareous  nodules  In, 
1081 ;  caseous  degeneration  of,  1078 : 
cavities  in,  1078,  1007;  lymph  nodes, 
bronchial,  1082,  1101 ;  diagnosis,  1103 ; 
physical  signs,  1103 ;  mesenteric.  410. 
1075;  mode  of  Infection,  1072;  of 
larynx,  506;  of  lymph  nodes,  cervical. 
888 ;  of  pancreas,  1086 ;  paths  of  Infec- 
tion, 1074;  pericarditis  in,  610;  physi- 
cal signs,  1007;  pleura  In,  502,  1084; 
pleuritic  pain,  1085 ;  predisposing 
causes,  1071 ;  prognosis,  1104  ;  prophy- 
laxis, 1104 ;  respiration,  1005 ;  spleen, 
808,  1085,  1005 ;  sputum,  means  of  ob- 
teining,  1100 ;  stomach  in,  1086 ;  supra- 
renal capsules,  1086 ;  sweating,  1004  ; 
testicle,  1086;  thymus  gland  In,  1086; 
treatment,  1105 ;  tuberculin  In  diag- 
nosis, 1100;  uro-genital  organs,  1086; 
varieties  at  different  ages,  1076;  wast- 
ing, 1004. 

Tuberculous,  adenitis,  888;  meningitis, 
770;  nephritis,  670;  ostitis,  000;  peri- 
carditis, 618  ;  peritonitis,  470  ;  pleurisy, 
502 ;  pneumonia,  1000. 

Tumour,  abdominal.  In  Intussusception, 
432 ;  cerebral,  783  ;  varieties,  783  ;  loca- 
tion, 783 ;  etiology,  784 ;  symptoms, 
784;  general,  784;  local,  785;  diag- 
nosis, 787  ;  from  cerebral  abscess,  788 ; 
from  tuberculous  meningitis,  788;  from 
chronic  basilar  meningitis,  788 ;  from 
chronic  hydrocephalus,  788 ;  prognosis, 
788  ;  treatment,  788  ;  tuberculous,  1085  ; 
fatty,  in  cretinism,  815 ;  of  spinal  cord, 
830 ;  mediastinal,  tuberculous  lymph 
nodes,  1101  ;  of  spleen,  807,  1118. 

Tunica  vaginalis,  hydrocele  of,  687. 

Turpentine  stupe,  preparation  of,  54. 

Tympanites  in  acute  peritonitis,  467 ;  in 
intestinal  indigestion,  416;  in  rickets, 
265 ;  in  typhoid  fever,  1064. 

Typhlitis  (see  Appendicitis),  438. 

Typhoid  fever,  1062;  age,  1062;  bacillus 
of,  in  milk,  130;  baths  in,  1070;  com- 
plications and  sequele,  1060;  bowels 
in.  1064 ;  diagnosis,  1067 ;  duration, 
1065  ;  eruption,  1064  ;  etiology,  1062  ; 
intestinal  hemorrhage  in,  1066;  intes- 
tinal perforation  in.  1063, 1066 ;  lesions, 
1063 ;  nervous  symptoms,  1065 ;  onset, 
1064 ;  prognosis,  1068 ;  pulse  In,  1066 ; 
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relapses,  1065 :  scarlattntform  erythema 
In,  071  :  spleen,  enlarged  in.  1064 ; 
symptoms,  1064 ;  temperature.  1065 : 
treatment,  1069  ;  urine  In,  1066 ;  Wldal's 
test  In,  1067. 

Ulcers,  caUrrhal.  of  intestine,  389 ;  follic- 
ular, of  Intestine,  389 ;  following  tuber- 
culous adenitis,  892 :  of  stomach,  349 ; 
tuberculous,  of  skin.  892.  1118:  syph- 
ilitic, 1118;  tuberculous,  of  intestine, 
411,  1086:  typhoid,   1063. 

Umbilical  vessels,  arteritis  in  newly  born, 
82 :  phlebitis  in  newly  born,  83 :  fistula, 
114. 

Umbilicus,  hiemorrhage  from.  In  newly 
born,  104 :  hernia.  115 :  inflammation 
of  vessels  in  newly  born,  82 :  treat- 
ment of  suppuration.  87  :  tumours  of, 
113. 

Urachus,  persistent,  enuresis  from,  692. 

Uraemia,  acute.  In  scarlet  fever.  968 ;  in 
acute  nephritis,  664 :  in  chronic  ne- 
phritis. 669. 

Ureter,  dilatation  of.  655  :  supernumerary, 
655. 

Urethra,  haemorrhage  from.  In  newly 
born,  105. 

Urethritis.  686 :  gonorrhcral.  686. 

Uric  acid.  In  anspmla.  861  :  in  chorea, 
725 :  In  cyclic  vomiting,  333 :  in  mal- 
nutrition. 234  :  in  early  Infancy.  643 : 
infarctions,  in  kidney,  658 :  causing 
hflpmaturia,   106. 

Urine,  acetone  In  (see  Acet<»nuria),  651 ; 
arrest  of  secretion  (see  A.nuria).  652; 
albumin  In,  644  :  blood  In  (see  Hema- 
turia). 646:  "brick  dust"  In,  649: 
composition  of,  644  ;  dally  quantity  of. 
642  :  diacetic  acid  in.  651  ;  examination 
of.  40 :  hyperacidity  of.  In  rheumatism, 
1147:  incontinence  of,  692;  with  aden- 
oids. 300:  In  diabetes,  1147  :  in  myelitis. 
828  :  In  typhoid.  10(;6  :  in  vesical  calcu- 
lus. 698:  Indican  In  (see  Indioa.ntria). 
650:  in  Infancy  and  childhood.  642: 
methodH  of  collecting.  40.  (542 :  micro- 
scopical examination  of.  643 :  physical 
character  of.  643:  pus  In  (see  Pyuria). 
648  :  reaction  of.  643  :  specific  gravity 
of.  643:  sugar  In.  (>44  (see  also  (iLY- 
cosuRiA).  647:  urea  In.  (J44  :  uric  add 
in,  644    (see  also  Litiiuria),  649. 

Urogenital   organs,   tuberculosis  of.   1080. 

Urogenital  sy.8tem.  diseases  of,  642. 

Urticaria.  938  :  following  diphtheria  anti- 
toxin. 1052:  In  Influenza.  1128:  In  In- 
testinal indigestion.  417  :  papulosa.  J»3S  ; 
scarlatinlform  rash  with.  972. 

Uvula,    bifld,    275 :    diphtheria    of.    1025 ; 
elongation    of.    29.'» :    cause    of   asthma. 
524 :    causing   cough,    522 :    oedema    of, 
294  ;  Inflammation  of.  294. 
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Vaccination.  998 :  choice  of  virus,  998 ; 
methods  of.  1000 ;  revacclnation.  998. 

Vaccinia,  998 :  complications  and  sequels, 
1003 ;  normal  course,  1000 ;  severe 
course,  1002;  treatment,  1004. 

Vaginitis,  688 ;  simple,  688 ;  symptoms, 
688 :  gonococciis  vaginitis.  689 ;  etiol- 
ogy, 689  ;  symptoms,  600  ;  prophylaxis, 
691 ;  treatment,  691. 

Vapourizer,  60. 

Vapour  bath,  56. 

Varicella,  996 ;  etiology,  906 ;  symptoms, 
996 ;  complications,  997 ;  diagnosis, 
997  ;  gangrenosa.  936,  997  ;  incubation, 
996:  quarantine.  998;  treatment,  998. 

Vegetables,  allowed  from  third  to  sixth 
years.  222 ;  forbidden  from  third  to 
sixth  years.  223. 

Vegetations  on  valves  In  endocarditis,  626. 

Vein,  internal  Jugular,  thrombosis  of,  641  ; 
umbilical.  606. 

Veins,  abdominal,  dilated  In  cirrhosis  of 
liver.  462  ;  in  thrombosis  of  vena  cava. 
641. 

Vena  cava,  thrombosis  of,  641. 

Ventricles,  cardiac,  relative  thickness  of, 
608. 

Vertigo,  in  cerebral  abscess.  781  ;  In  cere- 
bellar tumour.  787 :  In  functional  dis- 
orders of  heart.  638. 

Vesical,  calculi.  698  :  spasm,  697. 

Viscera,  abdominal,  transposition  of.  353  ; 
frequency  of  Inflammations  of.  41 ; 
htemorrhages  of.  In  newly  bom.  99. 

Voice,  hoarse  or  husky,  with  adenoids, 
302  :  nasal,  with  hypertrophy  of  tonsils, 
312  :  with  adenoids,  301  ;  in  diphtheritic 
paralysis.  852. 

Volvulus,  fcptal.  cause  of  malformations, 
353. 

Vomiting.  328  :  from  overfilling  the  stom- 
ach, 328 :  in  acute  gastric  indigestion. 
329 :  In  acute  Intestinal  obstruction. 
329  :  In  peritonitis.  329 ;  In  nervous  dis- 
eases, 329  :  at  onset  of  acute  Infectious 
disease,  329 :  from  toxic  substances  In 
the  blood.  329  :  reflex,  3.30  :  from  habit, 
330 :  chronic.  3.30 :  of  blood.  In  ulcer  of 
stomach,  .349  :  stercoraceous.  In  appendi- 
citis, 442 :  In  Intussusception.  432 : 
cyclic,  331  :  etiology.  331  :  symptoms, 
331  :  nature  of  the  attacks.  333  :  prog- 
nosis. 333  :  diagnosis.  333  :  treatment. 
334. 

VuIvItl.M.  gangrenous.  088. 

Vulvovaginitis,  gonococcus,  689 :  symp- 
toms. (k9o :  disgnosls.  690  :  treatment. 
(MM  :  simple.  (588  :  symptoms.  688  ;  di- 
agnosis, 690:  treatment.  691. 

Walking,  causes  which  prevent.  25 :  de- 
layed. In  rickets.  264  :  late.  In  malnu- 
trition, 232 ;  when  attempted,  26. 
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Wasting.  In  tuberculosis,  1004;  simple 
(see  Mabasmus),  238. 

Water,  function  of,  In  diet,  128. 

Weaning,  176 ;  time  for,  177 ;  Indications 
for,  177;  sudden,  178;  percentages  of 
milk  required  at,  108. 

Weather,  hot,  prophylaxis  against  diar- 
rhoea in,  373. 

Weight,  15;  at  birth,  16;  curve  during 
first  few  weeks,  16 ;  curve  of  first  year, 
17 ;  from  second  to  fifth  year,  10 ;  of 
older  children,  10 ;  from  birth  to  six- 
teenth year,  20 ;  best  Indication  of  nour- 
ishment, 172 ;  loss  of,  in  acute  inani- 
tion, 228 :  stationary,  Indications  In, 
106;  symptom  of  Inadequate  nursing, 
172. 

Werlhors  disease  (see  Purpura),  871. 

Wet-nurse,  in  acute  gastro-enterlc  Intoxi- 
cation, 376;  In  acute  Inanition,  220; 
selection  of,  176;  dangers  of  syphilis, 
1121. 


Wet-nursing,  176;  verauM  artificial  feed- 
ing, 168;  indications  for,  160;  disad- 
vantages of,  160. 

Wheal,  in  urticaria,  038. 

Wheat  Jelly  during  second  year,  210. 

Whey,  161 :  whey  mixtures,  200. 

White-swelling  of  knee.  Oil. 

Whooping-cough   (see  Pertussis),  1004. 

Wldai's  test  In  typhoid  fever,  1067. 

Winckel's  disease,  02. 

Worms,  intestinal,  445 ;  tapeworm,  445  : 
symptoms,  447 ;  treatment,  447  ;  round- 
worm, 448  :  symptoms,  440  ;  treatment, 
440 :  threadworms,  450 ;  symptoms, 
450 ;  treatment,  448. 

Wrist,  enlarged  epiphyses  in  rickets, 
263. 

Wry -neck  (see  Torticolus),  731. 


Zoolak,  160. 
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THE   END. 
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